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INTRODUKTION TIL EU LIFE @STDANSKE HOJMOSER

EU LIFE @stdanske Hgjmoser er et
naturgenopretningsprojekt, hvor Guld-
borgsund- og Sorg Kommuner genskaber
godt 400 ha hgjmose og rigkaer i Horre-
by Lyng p& Falster samt i Sandlyng- og
Verup Moser i Store Amosekomplekset
pa Sjeelland.

Hgjmoserne er udpeget til sdkaldte Natu-
ra 2000-omrader, som er et netvaerk af
veerdifulde naturomrader i EU. Hgjmo-
serne rummer sjaeldne naturtyper, der
har bevirket, at Horreby Lyng samt
Sandlyng - og Verup Moser er udpeget
som Natura 2000-omrader. I Horre-

by Lyng findes tillige den sjaeldne Stor
Kaerguldsmed.

Naturgenopretningsprojektet er finan-
sieret af en seerlig EU tilskudsordning
LIFE+ Nature, som gar til projekter, der
er rettet mod naturbeskyttelse og natur-
genopretning i Natura 2000-omrader.
Det samlede budget var pa 40 mio. kr.,
hvoraf EU LIFE+ Nature betalte 75% og
Miljgministeriet 25%. Naturgenopret-
ningsprojektet blev gennemfgrt i perio-
den 2013-2021.

Fglgende tiltag er blevet igangsat i
moseomraderne:

- Stoppe afvandingen af hgjmoserne
med lukning af grgfter og kanaler
samt iseetning af membraner.

- Forhindre at naeringsrigt dreenvand
fra landbrugsarealer ledes ind i
hgjmoserne.

- Rydde bevoksninger der ikke er
naturligt hjemmehgrende i hgjmoser-
ne.

- Forbedre levevilkdrene for hgjmoser-
nes dyre- og planteliv.

- Sikre engomrader rundt om hgjmo-
sen Horreby Lyng - sakaldt rigkeer.

- Formidle hgimoseomradernes natur-
og kulturhistorie.




HVAD ER EN HGIJMOSE?

En hgjmose er historisk opstaet ved
tilgroning af stillestdende vand fra enten
en smeltevandssg (dgdishul) eller en
afsngret fjordarm. Hgjmosen opstar, nar
rgrsump gror til med sphagnum-mosser
(tgrvemosser), som har evnen til at
opsuge og holde pd vand. I den oprinde-
lige hgimose far mosen kun tilfgrt vand
via nedbgr. Hgjmosens plantesamfund
bliver derved meget naeringsfattige og
bestar af torvemosser samt nogle fa
arter af dvaergbuske og halvgraesser.

Efter Strand Petersen 1985.
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Vand




TRUSLER MOD HB@IJMOSERNE

Der er blevet gravet tgrv i hgjmoserne
bdde under fgrste- og anden verdens-
krig. Seerligt under anden verdenskrig
blev kul en mangelvare og hgjmoser-
ne en guldgrube. Der blev etableret et
sindrigt system af kanaler for at afvan-
de moserne. I 1940, da produktionen
var pa sit hgjeste, blev der udvundet
omkring 6.000 tons tgrv i Horreby Lyng.
I Horreby Lyng var den primaere aftager
af tgrven sukkerfabrikken i Nykgbing
Falster, mens det i Sandlyng- og Verup
Moser var bryggeriet Carlsberg pa Valby
Bakke.

Dernaest har der ogsa veeret en efter-
spgrgsel for landbrugsjord, der har
bevirket, at moserne er blevet opdyr-
ket. Udnyttelse af hgjmoser ses tydeligt
ved Store Amose, hvor godt 75% af det
oprindelige 2000 ha store moseomrade
er blevet inddraget til landbrug, skov-
brug og lign. Store Amose daekker i dag
et areal pa godt 470 ha, men der er

Foto: Stubbekgbing Lokalhistoriske Arkiv

mindre end 1 ha tilbage af den oprindelig
hgjmose.

Hgjmoser er en af de mest truede natur-
typer i Europa og i Danmark i seerdeles-
hed. Truslerne mod naturtypen er i dag
primeert dreening, opdyrkning, kvaelstof-
nedfald og indvinding af tgrv.




HOIMOSERNE GORES VADERE

I forbindelse med opdyrkningen og
tgrvegravningen er der sket afvanding/
dreening af hgjmoserne ved at grave
grgfter. Draening bevirker, at tgrven
bliver iltet og derved formulder, s3
neeringsstoffer frigives. Ved at mosen
bliver mere tgr, giver den grobund for
traeer og graesser seaerligt Birk og Blatop.

Hgjmoser er naturligt naeringsfattige,
idet deres vandtilfgrsel udelukkende er
baseret pa nedbgr. Det er derfor ogsa
vigtigt at forhindre, at naeringsrigt draen-
vand ledes ind i hgjmoserne. Naerings-
stofferne fra dreenvand vil gdelaegge den
unikke neeringsfattige hgjmosevegeta-
tion.

Et veesentligt element i naturgenop-
retningsprojektet har veeret at sikre,

at afvandingen af hgjmoserne stop-
pes. Draen og grgfter er derfor blevet
lukket, ligesom der er nedsat membra-
ner (plastveegge ned i ca. 1,5 m dybde)
for at holde vandet inden i moserne. I
Horreby Lyng er der nedsat ca. 1.800

m membran, mens der i Sandlyng og
Verup Moser er der nedsat ca. 6.000 m.
Med disse tiltag vil man kunne fastholde
vintervandstanden i en laengere periode
gennem foraret og sommeren, ligesom
man vil kunne begraense de voldsom-
me vandstandsudsving, som hidtil har
fundet sted. I Horreby Lyng er der ligele-
des blevet retableret en randkanal, som
sikrer, at det naeringsrige vand fra de
omkringliggende landbrugsarealer ikke
ledes ind i hgjmosen, men bliver ledt ud
i neermeste vandlgb.

Der er nedsat vandstandsloggere (male-
instrument), som maler vandspejlet i
mosen tre gange i dggnet. Disse vand-
standsloggere aflaeses regelmaessigt,
for at se om der sker forandringer i
vandspejlet.




RYDNING AF HOJMOSEFLADERNE

Den effektive afvanding, som har fundet
sted over artier i hgjmoserne, har bevir-
ket, at arter som fx Birk er blevet begun-
stiget. I Horreby Lyng har man tillige
efter anden verdenskrig eksperimenteret
med plantning af grupper af Rgdgran.

Treeer gger vandfordampning, som
medvirker til en yderligere nedbrydning
af hgjmoserne. Naturgenopretnings-
projektet har derfor haft fokus pa at

fa ryddet sa store arealer som muligt.
Rydning af Birk er en udfordring. Nar
man beskaerer Birk, s& rodskyder den.
Der er derfor lavet eksperimenter med
fortsatte genrydninger for at stres-

se traeerne, sa de dgr. Der er ligeledes

foretaget beskaeringer af Birke-traeerne
under vaekstpunktet (under jorden) for
at undgd, at de rodskyder. Det forven-
tes tillige, at en fastholdelse af vinter-
vandstanden pa sigt vil kunne "drukne”
Birketraeerne, da de mistrives i konstant
fugtigt miljg. Der er endvidere foretaget
“ringning” af Birketreeer, for at de kan
henfalde naturligt.

Der er stor fokus pa& mosers evne til at
afgive og ikke mindst binde CO,.Ved

at traeer er blevet ryddet fra hgjmo-
serne, bliver de mere fugtige, hvorved
sphagnum-mosserne bedre kan vokse
og dermed binde betydelige maangder
af CO,. Dette naturgenopretningspro-
jekt bidrager hermed positivt til at opna
Danmarks klimamal.
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OVERVAGNING AF HOJMOSEARTER

Et veesentligt element i EU LIFE projektet
er at overvage, hvilken virkning projek-
tet har pd hgjmoserne. Derfor er der
lavet biologiske undersggelser i starten
af projektperioden samt i afslutningen.
Det er umiddelbart en meget kort peri-
ode, s& derfor er det planlagt, at man
fremadrettet skal fglge hgjmosernes
udvikling. Der har vaeret fokus pa sphag-
num-mosser og Stor Kaerguldsmed -
arter, som er naturligt hjemmehgrende i
det naeringsfattige hgjmosemiljg.

Sphagnum- tgrvemosser

Der er udlagt et antal prgvefelter i
Horreby Lyng og et antal prgvefelter i
bade Sandlyng- og Verup Moser, saledes
at man pa sigt kan dokumentere effek-
ten af naturgenopretningsprojektet.
Prgvefelterne er udlagt tilfeeldigt. Dette
er en vigtig viden, fordi hovedformalet
med projektet har veeret at genskabe
den aktive hgjmose.

Stor Keerguldsmed

Leucorrhinia pectoralis

I de tre hgjmoseomrader findes Stor
Kaerguldsmed kun i Horreby Lyng. Stor
Keerguldsmed er en art, som er i tilbage-
gang pa europaeisk plan, og den er tillige
omfattet af EU Habitatdirektivets bilag
IV. Det betyder, at Danmark er forpligti-
get til at sikre og forbedre dens leveste-
der.

Der er lavet en undersggelse efter

larver, pupper og voksne i Horreby Lyng.
Dernaest er der lavet malrettet pleje af
mulige levesteder bade inde i samt rundt
om hgjmosen. Det generelle billede er, at
det er en sjeelden art, der har det sveert,
og at bestanden muligvis er sa lille, at
den kan risikere at forsvinde inden for
en kort arreekke. P3 den baggrund er der
derfor ogsa lavet en malrettet indsats for
at eftersgge den pa det nordlige Falster,
ligesom der er etableret og plejet vand-
huller i umiddelbar nzerhed af Horreby

Lyng.

Foto: Thomas W. Johansen




RETABLERING AF HGIJMOSEN MED
UDSPREDNING AF SPHAGNUM

I hgjmoserne har det i midlertidigt ikke
vaeret muligt at sikre en permanent
vandmaetning af alle hgjmosefladerne.
Der er derfor lavet forsgg, hvor man

har gravet op til 0,5 m dybe bassiner

for at nd ned til den vandmeettede tgrv.
Der er i disse bassiner blevet udspredt
sphagnum-mosser bade mosens egne
mosser, men ogsa sphagnum-mosser,
som er hentet ind fra Estland. De estiske
sphagnum-mosser findes ogsa i hgjmo-
serne, men meget fatallige. De seerlige
mosarter fra Estland er mere tgrketole-
rante. Det vil derfor veere muligt pa sigt
at fa lokale "mini-sphagnum-bede” i de
gravede bassiner med arter, der kan tale
udtgrring, som finder sted i sommerhalv-
aret, nar der er begraenset nedbgr og
stor fordampning.

RANDZONEN OG RIGKAR

Der er en reekke engomrader rundt om
Horreby Lyng, hvor man finder natur-
typen rigkaer (habitatnaturtype 7230).
Rigkeer er en artsrig naturtype, som
forekommer i ferske enge- og mose-
omrader med naturlige grundvandsfor-
hold og kalkrige jordbundsforhold, og
hvor vegetationsstrukturen er lysaben.
Grundet mange ars manglende drift af
arealerne med afgraesning og hgslet var
en del af rigkeerene groet til i pilekrat.
For at sikre og genskabe rigkaerene er
der i projektet gennemfgrt en rydning
af traeer og pilekrat samt omlaegning af
vandlgb i omradet. Efterfglgende er der
opsat kreaturhegn pa hovedparten af
arealerne, sdledes at rigkaerene i frem-
tiden kan holdes lysdbne ved at blive
afgraesset og/eller drevet med hgslet.
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FORMIDLING AF HOJMOSEN

Et andet vaesentligt element i forbindelse
med naturgenopretningsprojekter er at
oplyse om, hvorfor projektet gennemfg-
res, og hvad effekterne vil vaere. Pa den
baggrund er der i Horreby Lyng blevet
etableret en udstilling om hgjmosens
kultur- og naturhistorie. Der er ligele-
des blevet udarbejdet en app "hgjmosen
Horreby Lyng”, som sammen med hjem-
mesiden www.horrebylyng.dk anvendes
til at gge forstaelsen for den alminde-
lige borger, ligesom de ogsd anvendes

i undervisningsforlgb for folkeskolerne.
Der tilbydes ogsa regelmaessigt naturvej-
ledningsarrangementer i hgjmoserne.




HVAD FIK VI OPNAET

Ingen sphagnum - ingen hgjmose.
Ingen vand - ingen sphagnum. S& kort
og preecist kan det beskrives. Sphag-
num-mossernes vaekst begunstiges af
mere vand og lys. Derfor har det veeret
et essentielt element af naturgenopret-
ningen at foretage rydninger samt sikre
mere vand og en renere vand i hgjmo-
serne.

Dette naturgenopretningsprojekt er kun
lykkedes ved, at omkring 60 lodsejere i
alle moserne har veeret interesseret i at
indgd i projektet. Uden deres velvillighed
0og gnske om at bevare hgjmoserne for
eftertiden var det aldrig lykkedes. De har
hermed veeret med til at sikre nogle af
de fa hgjmoserester i Danmark for efter-
tiden. Tusinde tak for det.

13
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INTRODUCTION TO EU LIFE RAISED BOG RESTORATIONS IN

EASTERN DENMARK

EU LIFE Raised Bogs Restoration in East-
ern Denmark is a nature restoration
project in which the Guldborgsund and
Sorg Municipalities restore over 400 ha
of raised bogs and alkaline fens in Horre-
by Lyng on Falster, as well as in Sand-
lyng Bog and Verup Bog in the Store
mose system on Zealand.

The raised bogs have been designated as
Natura 2000 areas, which is a network of
important nature areas in the EU. Horre-
by Lyng, Sandlyng Bog and Verup Bog
have been designated as Natura 2000
areas as they contain rare habitat types.
Horreby Lyng is also home to the rare
Large White-faced Darter (a dragonfly).

The nature restoration project is financed
by a special EU subsidy scheme - LIFE+
Nature — aimed at projects restoring

and protecting designated in Natura
2000 areas. The entire budget was ca.
40 million Danish kroner (ca. 5,4 million
Euro) of which EU LIFE+ Nature funded
75% and the Danish Nature Agency
25%.

The nature restoration project was
conducted from 2013-2021.

- The following steps have been initia-
ted in the bogs:

-  Rewetting the raised bogs by
blocking ditches and channels and
further optimising hydrology by
inserting plastic membranes.

- Preventing nutrient-rich drainage
water from agricultural land from
entering the raised bogs.

-  Clearing of vegetation to secure light
open conditions on the bog surfaces.

- Improving habitat conditions for
the raised bogs’ animal and plant
species.

-  Protecting meadow areas surroun-
ding the Horreby Lyng raised bog -
known as alkaline fens.

- Informing the public about the raised
bog areas’ natural and cultural histo-

ry.
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WHAT IS A RAISED BOG?

Raised bogs often form over shallow
basins. The basin is filled with fen peats
and sediments, and as a result of the
infilling the nutrient supply from the lake
margins are cut off, creating nutrient
poor conditions. Sphagnum thrive in in
nutrient poor, waterlogged conditions.
Sphagnum further acidify their surroun-
dings and thereby favours Sphagnum
over other species. Sphagnum peatfor-
mation forms a dome, and the rainwater
fed bogs derive all nourishment from
the atmosphere; bogs are highly nutri-
ent deficient systems. The vegetation is
dominated by Sphagnum mosses, dwarf
shrubs and sedges.

22
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Foto: Stubbekgbing Lokalhistoriske Arkiv

THREATS TO RAISED BOGS

Peat was cut from the raised bogs during
the first and second world wars. Particu-
larly during the second world war, when
coal was scarce, raised bogs became a
goldmine. An ingenious channel system
was established to drain the bogs. In
1940, when production was at its high-
est, around 6,000 tons of peat were
extracted from Horreby Lyng. The main
consumer of peat from Horreby Lyng was
the sugar mill in Nykgbing Falster, while
the peat from Sandlyng Bog and Verup
Bog went to the Carlsberg brewery on
Valby Hill in Copenhagen.

Later, a demand for more agricultural
land led to the cultivation of the peat-
lands. The utilisation of peatland is very
clear at Store /&mose, where more than
75% of the original 2000 ha of peatlands
has been converted to farmland, forest
and other similar purposes. Today, Store
Amose covers an area of more than

470 ha, but less than 1% of the original
raised bog remains.

Raised bogs are one of the most threate-
ned habitat types in Europe, and this is

23

not least in Denmark. The present main
threats to raised bogs, are draining,
cultivation, nutrient run-off and the
extraction of peat.




INCREASING WATER CONTENT OF
RAISED BOGS

The ditches that are dug in connection
with cultivation and peat cutting result in
the dewatering/drainage of raised bogs.
Draining causes the peat to oxidise and
subsequently decay so that nutrients are
released. As the bog becomes drier, it
creates the improved conditions for trees
and grasses to grow, resulting in espe-
cially birch and purple moor-grass.

Raised bogs are naturally nutrient poor,
as their water supply is solely based on
precipitation. It is, therefore, also impor-
tant to prevent nutrient-rich draina-

ge water from running into the raised
bogs. Nutrients from drainage water will
destroy the unique, nutrient-poor raised
bog vegetation.

An essential element of the nature

restoration project has been re-wetting.
Drains and ditches have therefore been
blocked, and membranes (plastic barri-

24

ers dug 1.5 m deep) inserted to keep the
water in the bogs. Around 1,800 m of
membrane have been inserted at Horre-
by Lyng, and around 6,000 m (in total)
have been inserted at Sandlyng Bog and
Verup Bog. With these initiatives, the
winter water levels can be maintained
for longer, and the large fluctuations in
water levels, that have been present
until now, will be reduced. Likewise, a
marginal drain has been re-established
at Horreby Lyng to ensure that nutri-
ent-rich water from the surrounding
farmland is directed into the nearest
water course instead of into the raised
bog.

Water level data loggers (measuring in-
struments) have been installed to mea-
sure the water table in the project area
three times per day. Data is regularly
collected from the data loggers to check
for any changes in the water table.



CLEARING RAISED BOG AREAS

The efficient drainage, which enable the
peat extraction, also favoured shrub
encroachment, especially by birch. After
the Second World War, as peat extracti-
on became less important, experimental
patches of Norway spruce were planted
in Horreby Lyng.

The trees excreases water evaporati-
on, leading to further degradation of

the raised bogs. The nature restoration
project has therefore focussed on clea-
ring vegetation growth in as large an
area as possible. Clearing birch is chal-
lenging. Felled birch trees grow new
shoots from the roots. The project has
therefore experimented with repeated
felling to stress and kill the trees. Birch
trees have also been cut below the point
of growth (underground) to prevent
them from shooting. It is also expected
that maintaining the winter water levels
in the long term will *drown’ the birch
trees as they do not thrive in a constant-
ly waterlogged environment. Birch trees
have also been ringbarked, so that they
can then decay naturally.

There is a lot of focus on the ability of
bogs to release and, more importantly,
to capture CO, By removing trees from
the raised bogs, the boglands become
wetter, and sphagnum mosses subse-
quently grow better and can therefore
capture significant amounts of CO, In
this way, this nature restoration project
makes a positive contribution to achie-
ving Denmark’s climate goals.
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MONITORING RAISED BOG
SPECIES

An important aspect of the EU LIFE
project is to monitor the effects the
project has on the raised bogs. Therefo-
re, biological surveys have been perfor-
med at the beginning and end of the
project period. The project is conducted
over a fairly short period of time, so
further studies will be run in the futu-
re to follow the development of the
raised bogs. The project has focussed
on sphagnum mosses and the Large
White-faced Darter dragonfly — species
which are naturally occurring in the
depleted raised bog environment.

Sphagnum- peat moss

A number of sample plots have been
established in Horreby Lyng, as well as in
Sandlyng Bog and Verup Bog, to be able
to document the impact of the nature
restoration project in the long term. The
sample plots have been placed random-
ly. This will be valuable information as
the main goal of the project has been to
re-establish active raised bogs.

Large White-faced Darter

Leucorrhinia pectoralis

Out of the three raised bog areas, the
Large White-faced Darter is only found
in Horreby Lyng. The Large White-faced
Darter is a species in decline in Europe
and is also covered by the EU Habitats
Directive, Annex II. This means that
Denmark is obligated to protect and
improve its habitat.

A study of larvae, pupae and adults

has been conducted in Horreby Lyng. A
targeted management of potential habi-
tats in and around the raised bog has
subsequently been conducted. The gene-
ral conclusion is that the dragonfly is a
rare species experiencing difficulties, and
the population is perhaps so small that
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there is a risk it may disappear within
a few years. With this in mind, there is
also a focused effort to search for the
species on northern Falster, as well as
establishing and maintaining ponds in
the immediate vicinity of Horreby Lyng.







RE-ESTABLISHING RAISED BOGS
BY INOCULATING WITH SPHAGNUM

Despite efforts, it has not been possible
to ensure the permanent water of all

the raised bog surface areas. A trial has
therefore been conducted, where reser-
voirs - up to 0.5 m deep - have been dug
to reach down to the water turf. Sphag-
num mosses, collected in Estonia, have
then been spread out in these reservoirs.
The Estonian sphagnum mosses are also
found in raised bogs, but in very small
amounts. The special moss species from
Estonia are more drought tolerant. Using
this method, it will be possible, in the
long-term, to create local ‘mini sphag-
num beds’ in the dug reservoirs with
species that can tolerate drying-out in
the summer months, when there is limi-
ted rainfall and increased evaporation.
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THE MARGINAL ZONE AND
ALKALINE FENS

There are a number of meadow areas
around Horreby Lyng, where alkaline
fens (habitat type 7230) can be found.
Alkaline fens are a species-rich habitat
type which occur in freshwater meadow
and bog areas with natural groundwa-
ter regimes and calcareous soil conditi-
ons and with open natural vegetation.
Due to many years of lack of mainten-
ance, grazing and hay cutting in the
area, part of the alkaline fens was over-
grown with willow thicket. To protect
and re-establish the alkaline fens, the
project conducted the removal of trees
and willow thicket and by improving the
hydrolgy by blocking drainage ditches.
Animal fencing was subsequently esta-
blished on the main part of the area, so
that in the future the alkaline fens can
be kept as open natural habitat through
grazing and/or maintained with hay
cutting.



PUBLIC INFORMATION ABOUT
RAISED BOGS

Another important element connec-
ted with nature restoration projects, is
to provide information about why the
project is taking place and what effects
it will have. With this in mind, an exhibi-
tion about the raised bogs’ cultural and
natural history has been established in
Horreby Lyng, and an app “hgjmosen
horreby lyng” is being created which,
together with the website www.horre-
bylyng.dk, will be used to enhance the
understanding of the general public, as
well as made available as a lesson plan
for public schools. Guided tours of the
raised bogs are also regularly offered.




WHAT HAVE WE ACHIEVED

Without sphagnum - no raised bog.
Without water — no sphagnum. It is as
simple as this. The growth of sphagnum
moss is encouraged by more water and
light. An essential part of the project has
therefore been to clear vegetation and to
ensure more water - and cleaner water -
for the raised bogs.

This nature restoration project would not
have been possible without the coop-
eration and participation of around 60
landowners in all the bogland areas.
Without their goodwill and desire to
protect the raised bogs for posterity, it
would never have succeeded. They have
helped to protect some of the few raised
bog remnants in Denmark for the future.
Many thanks for their support.
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