Jddlgéﬁ

NATURA 2000

Habitat optimization of the Blitzenreuter lake
district: an EU funded Life Nature project

Project results

PRO REGIO OBERSCHWABEN GmbH

Albrecht Trautmann
August 2007

OBERSCHWABEN
Gesellschaft fiir Landschaftsentwicklung mbH



1. Introduction

The Blitzenreuter Seenplatte (“Blitzenreute lake district”) is of extreme
importance from a nature conservation standpoint on account of its wetlands
characteristics comprising natural lakes and medieval ponds, the presence of various
moors, and its extensive biodiversity.

Already in 1924, this prompted authorities to declare the Héackler Ried and
Dornacher Ried areas of the Blitzenreuter Seenplatte a Bannwald forest (i.e. off limits
for human use of any kind). In 2004, this Bannwald forest was expanded into a
“Regional Forest Conservation Area” comprising 470 acres of Bannwald and 840
acres of Schonwald® forest.

In 1937 (Dornacher Ried-Hacklerweiher, Hackler Ried-Lake Buchsee), 1939
(Lake Schreckensee) and 1961 (Lake Vorsee and Wegenried) were declared nature
conservation areas.

The Blitzenreuter Seenplatte is part of the Natura 2000 network of protected
areas and a key element of the Upper Swabian Alpine foothill wetlands.

Under the aegis of EU Life Nature project LIFENAT/D/8462, various measures
were implemented and others planned with a view to preserving the current status of
intact areas and restoring the extremely depressed water table in moor areas to a
level that would promote peat growth and assure the continued viability of these
areas and the associated habitats of endangered animal and plant species.

Renaturing of the area’s brooks and streams and the establishment of wide
boundary strips allowed for interconnection of the various elements of the
Blitzenreuter Seenplatte. Moreover, a visitor flow management system mainly
consisting of an interactive nature adventure trail, protects vulnerable areas and
enables visitors to view areas of interest.

Project timeline: 1 July 2002 to 30 June 2007.
Project budget: EUR 1.2 million, 60 percent of which was provided by the EU.

Inauguration ceremony for the Life Nature project
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Project participants:
- European Union (subsidy provider via the Life Nature Fund)
Town of Fronreute (partner)
Town of Wolpertswende (partner)
Bad Waldsee Forest Bureau (now Ravensburg Forest Bureau) from the
Ravensburg administrative district (partner)
Tldbingen Regional Nature Protection and Land Use Management Agency
(now Agency 56) (partner)
State of Baden-Wurttemberg Office of Forest, Nature Protection and Water
Resource management (co-funder)
Ravensburg region (co-funder)
Nature Conservation Foundation of the Baden-Wurttemberg Ministry of Rural
Affairs (co-funder)
PRO REGIO OBERSCHWABEN (project coordinator)

2. Project description

Located in the Ravensburg region, the Blitzenreuter Seenplatte (“Blitzenreuter
lake district”) is one of 13 segments of the 2,675 acre flora fauna protection area and
wetlands known as Feuchtgebiete um Altshausen. The district is one of the most
striking topographical features of the southwest Alpine foothills, comprising a
landscape that integrates the following natural features: lakes; medieval ponds;
small, limestone-rich bogs that are silted up to one degree or another; lowland moors
with blossoming moor grass; ecologically degraded high moors containing moor
forests, open moors, and a rainwater-fed moor lake. The Blitzenreuter Seenplatte
provides a habitat for numerous endangered plant and animal species.

Beginning in the latter half of the 19th century, the district's ecology was
severely compromised by dewatering and peat removal, resulting in permanent
degradation of the existing wetlands system. Since that time, nutrient input from
farming in close proximity to the district's moors and lakes has contributed to the
process of habitat impairment.

In the interest of reversing this situation, PRO
REGIO OBERSCHWABEN GmbH applied for and was
given the go-ahead to implement an EU Life Nature
project known as “Optimization of the Blitzenreuter
Seenplatte Biosphere." The goal of the project was to
preserve the exceptional biodiversity of this flora and
fauna habitat and the priority habitats of the
Blitzenreuter Seenplatte, and to optimize the ecological
performance of the district's degraded habitats, which
are of pan-European significance.




3. Main ecological problems at baseline
3.1 Dewatering

Most of the threat to the viability of the Blitzenreuter Seenplatte moor
ecosystem is attributable to human activity and the increasing dewatering
engendered thereby, which has made it difficult for the peat moss to survive.
Dewatering is inevitably associated with aeration, leading to erosion and the release
of chemical compounds. Before the dewatering occurred, elements that could
potentially harm the environment were firmly embedded in the moor ecosystem.
However, the Blitzenreuter Seenplatte has become an endangered flora and fauna
habitat owing to the oxygenation-induced erosion of its moor peat.

Peat decomposition has induced the release of the nitrogen in the peat as
ammonia, nitrogen, nitrogen oxide, dinitrogen monoxide and nitrate. All of these
substances are released as gases, except for the nitrate, which remains soluble in
water.

The release of dinitrogen monoxide contributes to ozone depletion in the
upper stratosphere, and contributes to the greenhouse effect. The resulting global
warming provokes desiccation of the moor, which in turn induces carbon breakdown.

Consequences of dewatering
Dewatering results in soil desiccation, which in turn provokes a series of
adverse effects:
The disappearance of characteristic wetland vegetation and the spread of species
that can survive virtually anywhere and that require less moist soils. For example,
formerly moist cotton grass (Eriophorum) fields in the Hackler Ried area are
increasingly turning into moor grass fields, while open moors are increasingly
developing undergrowth and pine and spruce copses are becoming more
widespread on the moors. Moreover, the abundant transpiration that
characterizes many of these trees can lead to further dewatering.

The water deprived soil becomes packed, resulting in soil subsidence. The
subsidence of exposed tree roots in the Hackler Weiher and Wolpertswender
Torfstich areas ranges up to one meter. Desiccated, compacted moor soil also
loses its water retention capacities, resulting in rapid surface runoff during heavy
rains.

Compacted, desiccated soils make it more difficult for wading birds such as snipe
(Gallinago gallinago) and curlew (Numenius arquata) to dig for food. In addition,
dense vegetation and copses provide good hiding places for foxes and other
predators, thus reducing the broods of these and other ground-nesting birds such
as the plover (Vanellus vanellus). And tall trees efficiently conceal nest predators
such as crows, thus placing greater predator pressure on adult birds, nestlings
and eggs of these species of wader.

When the moor soil is dry, it becomes more permeable to air. Thus, whereas
dead plant elements remain embedded in waterlogged, oxygen deficient moor



soils since they decompose either not at all or only partially, exposure to oxygen
sets decomposition in motion through a process known as moor mineralization.
The nutrients thus released into the soil destroy jeopardize the survival of the
moor plants, which can only survive in low-nutrient soil. This opens the door to
the displacement of endogenous moor fauna by non-endogenous plants.

3.2 Nutrient input

Nutrient input, whether from agriculture or tourism, raises the nutrient levels of
moor soils, thus driving out plants that require low-nutrient habitats and opening the
door to the spread of non-endogenous moor fauna. Such plants lack the capacity to
sustain and promote moor ecology, leading to the development of increasingly
dense vegetation. This evolution in turn results in the displacement of characteristic
wetland biota by hardier species.

Tourists pose a threat to moor ecology and biota via the litter they leave along
trails, resulting in nutrient input. Moreover, if tourist stray from the marked trails, they
destroy fescue grass and/or reed areas, both of which are extremely fragile. This in
turn reduces the amount of safe and quiet areas that are absolutely crucial for birds
when it comes to nesting, resting and so on.

Consequences of nutrient input

Rain washes nutrients into the nearby still-water bodies, thus promoting algae
growth, metabolic processes, and (ultimately) accelerated silting.

Moreover, such conditions are conducive to the propagation of rapidly growing
plant species such as moor grass, reed, and variegated grass. These species
displace moor plants, which, though they require fewer nutrients, only grow in
areas where they not in competition with other species.

4. Project goals

The main goals of the Life Nature project were as follows: conservation and
development of the ecologically damaged Dornacher Ried, Hackler Ried, and
Wolpertswender Torfstich moor areas through rewetting; interconnection of the
various protected areas; creation of wide boundary strips; preservation of
endangered biota; and establishment of a visitor flow management system.
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Area encompassed by the Life Nature project



5. Project activities

The aforementioned project goals were implemented on the basis of the following
activities:

Rewetting of the Wolpertswender Torfstich moor via the construction of three
weirs and an outflow system.

Rewetting of the ecologically damaged high and transitional moors (Hackler Ried
and Dornacher Ried) via the construction of 15 weirs in gullies and the lower lying
lateral moor areas.

Optimization of the water balance of ecologically significant fields near
waterbodies by raising the water table in Hacklerweiher and lengthening the
discharge interval of this pond from three to four years.

Quasi-natural modification of the streams connecting Lakes Buchsee and
Schreckensee and Lakes Vorsee and Schreckensee, and the establishment of
wide boundary strips. These strips, which are used extensively (for farming),
serve as a connecting corridor between habitats.

Elimination of adverse ecological factors via a visitor flow management system
(mainly consisting of an interactive nature adventure trail) and more proactive PR.

5.1 Rewetting measures

The Hackler and Dornacher Ried moor areas in the Blitzenreuter Seenplatte
(“Blitzenreuter lake district”) have been subject to relentless dewatering since the
19th century; peat was still being excavated from one section (Wolpertswender
Torfstich) in the 1950s. In addition, foreign workers from South Tyrol used the gullies
they built to carry away, by boat, the then extremely valuable bedding straw that was
found in the area.

In order to preserve these moors and prevent further ecosystem degradation
in them, it was necessary to restore their water tables to normal levels over a broad
area. Toward this end, in early 2006, the existing Blitzenreuter Seenplatte gullies
were lined with 18-125 meter long and up to 6.5 meter deep wood sheet pile walls
and a regulatable outflow channel was constructed. This installation prevents
rainwater from overflowing the ditches or the somewhat lower lying perimeter areas,
thus keeping the water within the moor. This was done to bring the water table close
to the surface, thus keeping the soil permanently waterlogged and allowing for the
restoration of peat growth.

A prerequisite for the implementation of these measures was the purchase, by
the state of Baden-Wirttemberg, of an 80 acre piece of privately held property (110
parcels), with the result that all rewetting areas and the attendant boundary strips are
now owned by the state. This acquisition was eased by the land use management
regulations that are in effect for the Wolpertswender subdistrict.



Dornacher Ried following implementation of the rewetting measures

5.2 Interconnection of the relevant areas

The areas that go to make up the Blitzenreuter Seenplatte (Hacklerweiher and
Hackler Ried; Dornacher Ried, Wolpertswender Torfstich, Lake Buchsee, and Lake
Schreckensee; and Lake Vorsee and Wegenried) are in some cases separated by
forests, roads, and agricultural land. These elements create barriers that are
insuperable for many species. An interconnection can be established using bodies of
flowing water, but most of them have been straightened and have engineering
structures on them, and/or some flow through canalizations in certain areas.

One key measure implemented during the
project was the establishment of a wide buffer
zone along the stream that connects Lakes
Buchsee and Schreckensee. This project also
involved the following activities: renaturing the
stream and rendering it more passable;
widening the streambed; the creation of
meanders; leveling the stream’s banks;
elimination or widening of the canalizations;
and (in the spring of 2006) planting copses
along the renatured connecting stream on the
basis of a landscaping plan.

o

he renatured stream betwn
Lakes Buchsee and Schreckensee.




5.3. Visitor flow management

Once the visitor flow management trails had been defined, the visitor
management system, whose main element is an interactive nature adventure trail,
was elaborated by the project coordinator PRO REGIO at two workshops attended
by 20-25 residents from the towns of Fronreute and Wolpertswende. This constituted
a wholly new approach, in that the adventure trail subject areas and stations were
selected and designed through active participation by local citizens, rather than being
imposed from above.

Visitors can access the nature adventure-trail stations (whose themes are
geology, history, and nature conservation) via three long and separate trails. For
further information concerning the nature adventure trail and the project in general,
see the project booklet that is available from the towns of Fronreute and
Wolpertswende, as well as the tourist information concerning these two
municipalities, available (in German only) at www.zwischenschussenundseen.de.

Station 5: Periscope Station 13: Sundial
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6. Project results

6.1 Introduction

The Blitzenreuter Seenplatte Life Nature project successfully optimized the
area’s flora and fauna habitats, thus allowing them to become a key element of the
Natura 2000 segment of the Upper Swabian and southwest German Alpine foothill
wetlands. The following was achieved during the five year-long project:

The area’s priority flora and fauna habitats and other habitat types were stabilized
and upgraded.

A water balance in keeping with project targets was achieved in the moor regions.

The ecologically damaged moor vegetation was restored to a hydrologically
normal state characterized by peat-generating vegetation.

Populations of endangered animal species were stabilized.

A functioning biotope corridor was established between Lakes Buchsee and
Schreckensee.

Factors that have an adverse effect on the avian population were eliminated.

Residents of the surrounding communities and other visitors to the Blitzenreuter
Seenplatte became better informed concerning the project area and the Natura
2000 network of protected areas.

The first visible changes resulting from the project were the engineering
measures that were realized (in 2005) at and along the streams connecting Lakes
Buchsee and Schreckensee and Lakes Vorsee and Schreckensee. These streams
soon developed into viable habitats and, along with their wide buffer zones now
serve as a key connecting link for numerous species.

The water table in the Dornacher and Hackler Ried moors rose soon after the
various engineering measures were completed in the spring of 2006. Moreover,
sizeable water bodies formed behind the weirs and many areas in the
Wolpertswender Torfstich moor were inundated. A mere 12 months following
completion of the construction, characteristic vegetation in the form of moor peat and
bladderwort had evolved in the flooded areas, and the trees in the water died owing
to the high water levels. Hence it is safe to say that over the long term other trees
will die, thus creating large open areas that will allow for restoration of the habitats
that have been destroyed by dewatering over the years.
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6.2 Results of rewetting measures
Héackler Ried and Hacklerweiher

The water levels in Hackler Ried and Héacklerweiher (which constitute Stream
System 1) are controlled by the existing regulation system. The discharge water level
also affects that of the lower lying areas of Dornacher Ried. The measures realized
in the Hackler Ried moor aimed to raise the water table as close as possible to the
surface, but without inundation, since this could result in nutrient input from the
immediate environment.

The stream and gully system in the project area

The project area drainage system
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Wolpertswender Torfstich

The two gullies in the Wolpertswender Torfstich area exhibit differing
characteristics. The gully that arises in the northwest (2) is low in minerals and
contains high moor vegetation, whereas the second (2.1), which arises in the central
segment of the Torfstich moor, has a high mineral content. Thus, mixing the water in
these gullies through unduly high pondage levels must be avoided.

The available pre- and post-gully upgrading data reveals a clear pondage gain
of 20-30 cm, although the circumstances vary and the target pondage levels must be
taken into account in this regard.

Western border gully system

The most extensive measures were realized for the western border gully
system (1.9), which was outfitted with 100 and 125 meter long pile walls with a view
to maintaining the water table at an optimally level for a high moor (gully 1.9).

The target water table was achieved and maintained at all times following the
gully engineering measures, except during the dry months of June and July 2006,
and a substantial difference between the pre- and post-construction water levels was
observed.

Dornacher Ried, excluding border gullies

The project goal for the Dornacher Ried moor was to raise the water table as
close as possible to the soil surface. The post-construction water table rose
substantially at nearly all of the measuring points. These increased water levels are
particularly beneficial for the peat moss. It is therefore safe to assume that the peat
moss will be able to spread, and that this will result in regeneration that would not
have occurred in the absence of the project measures. In addition, the increased
presence of peat moss improves the soil's water retention properties. Hence, it is
extremely probable that the current suboptimal hydrological conditions in the
Dornacher Ried high moor are set to improve over the long term.

6.3 Recap of water table results

The water table rose at all measuring points, after allowing for climatic
conditions. The most striking increases occurred in the western border gullies, the
lower lying areas of the Dornacher Ried moor, and in the entirety of the
Wolpertswender Torfstich moor. The Hackler Ried and Hacklerweiher water tables
have remained high since March 2006, resulting in water table improvement in the
reed meadows of the Héackler Ried moor and the Dornacher Ried moor areas
adjacent to it. A substantial water table increase was observed in the Dornacher
Ried areas with heathland moor and new peat moss growth; both of these areas
have little or nothing in the way of watersheds.
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6.4 Water table levels prior to and following rewet  ting (selected instances)

Inner segment of the Dornacher Ried moor (near the main gully system north
of Bohlenweg)
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Immediately on completion of the construction measures, the water table rose
40 cm, to a point that was very close to the surface. Only in the summer of 2006 did
the water table dip briefly owing to a high silting rate and a lack of rain.
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Open high moor at Dornacher Ried (north of Bohlenwe Q)

The effect of the rewatering program was also palpable at depth gauge no. 10.
The water table rose immediately following completion of the weirs in January and
February 2006, and is now an average of approximately 15 cm higher than in the
past. In 2006, there was brief flooding during the spring owing to snow runoff, and
the water table dropped sharply (by up to 30 cm) during the summer.
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Wolpertswender Torfstich (southwest of Riedmeckeler weq)

The depth gauge in the Wolpertswender Torfstich moor southwest of
Riedmeckelerweg also clearly reflected the success of the rewetting measures.
Following construction of the weir, the water table rose by an average of
approximately 25-30 cm. After the weir overflow was increased (based on
monitoring) by 15 cm, the water table rose by the same amount.

The positive impact of this rewetting program was observed within 12 month at
numerous inundated Torfstich moors. Much of their surface was covered with habitat
friendly vegetation (moor peat and bladderwort) and the trees had begun to die out
owing to the high water levels, which means that in time a viable moor ecosystem will
be restored.



16

7. Biodiversity in the Blitzenreuter Seenplatte

Owing to the multiplicity of its habitats, the Blitzenreuter Seenplatte is able to
support a broad range of animal and plant species, including many endangered
species some of which have protected status in Germany and throughout Europe.
The table below lists the numbers of some of the organism groups that are found in
the Blitzenreuter Seenplatte, based on an aggregate of (a) published data from long
term observation studies; and (b) mapping of plants, dragonflies and amphibians
realized during the project (in the autumn of 2002 and 2003.

Plant and animal species counts for the Blitzenreut er Seenplatte

Number of Number of
known species species on the
German and EU
endangered
species lists
Plants
Higher-order plants; 426 + 31 87
mOosSs
Animals
Birds 89 36
Mammals 8 2
Amphibians 6 1
Dragonflies 42 23
Butterflies 40 7
Grasshoppers 14 4
Clams/mussels 9 2
Snails 15 4
Fish 16 5

Black stork in the Blitzenreuter Seenplatte (photo: G. Heine)
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8. Breeding/mating ground function of the Blitzenre uter
Seenplatte

The Blitzenreuter Seenplatte’s water bodies and the banks thereof provide
resting and nesting areas for water birds, wading birds, and small birds. Of particular
orthinological value in this regard are the reed belts and limestone-rich bogs on the
banks of Lake Schreckensee, which serve as a resting place and mating grounds for
snipe (Gallinago gallinago), plover (Vanellus vanellus) and jacksnipe (Lymnocryptes
minimus). The moors of the Blitzenreuter Seenplatte contain a number of botanical
particularities such as orchids and high-moor specific plants, including the flesh
eating sundew (Drosera), as well as butterwort (Pinguicula) and bladderwort
(Utricularia)). Adder (Vipera berus) and grass snake (Natrix natrix), as well as
dragonflies are also found on Blitzenreuter Seenplatte. Ancient, biodiverse
Bannwald and Schonwald?® forests provide habitats for abundant moose, lichen,
insects and birds.

The round-leaved sundew (photo: W. Scheremet)

% preserved forests
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9. Conclusion

The “Habitat optimization of the Blitzenreuter lake district” project funded by the EU’s
Life Nature Program successfully stabilized and improved the district’'s moor habitats.
The weirs that were constructed successfully allowed for achievement of the target
water retention levels, as well as moor rewetting, thus benefiting a large number of
protected habitats and numerous flora and fauna species, some of which are well on
the way to extinction. Thus in the coming years, the Blitzenreuter Seenplatte will be
able to fulfill more successfully its role as a key element in the Upper Swabian and
southwest German wetlands. Almost immediately following completion of the project,
the initial positive effects of the upgrading measures on the Blitzenreuter Seenplatte
and its vegetation were observed.

Restoration of the connecting streams between the area’s lakes, as well as the
establishment of extensively used buffer zones, has allowed the various segments of
the Blitzenreuter Seenplatte to be interconnected.

In addition, establishment of an interactive nature adventure trail (which was
designed on the basis of input from the general public) allows for the confinement of
visitor flows to specific trails, thus easing the ecological strain on the area’s natural
habitats. The dynamic, exciting and user friendly designs of the adventure trail
stations enable adults and children alike to learn more about the Natura 2000
network and arouse visitors’ interest in nature. Moreover, public acceptance of the
project measures as a whole is greatly increased by the nature adventure path.

Hence the Blitzenreuter Seenplatte is a prime example of how ecological concerns
and the need for recreational areas can be met and harmonized in a highly
productive and beneficial manner.



