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Recovering bird diversity by landscaping a landfill: early stages of

succession

Aterskapande av figeldiversitet genom utformning av en utfyllnad: tidiga stadier i

successionen

TAPIO SOLONEN

A Finnish pilot project of landscaping a landfill is aimed
at creating conditions for a diversified and abundant
flora and fauna. In 1997-2005, one part, a recent sand
heaping mound was managed, while a second part, a
former communal waste dump, was left for free vegeta-
tion succession. The birds of the open landfill area (45
ha) and surrounding forest (30 ha) were censused by
territory mapping during four breeding seasons (1997,
2003-2005). The changes in the avifauna of the land-
scaped part were compared to those of the unmanaged
one and the surrounding forest. In the open habitats, the
total abundance of ground-nesting birds remained rela-
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tively stable while the species nesting in scrub clearly
increased. However, the ground-nesters increased in the
recently landscaped heaping mound, but decreased in the
unmanaged area. The bird diversity seemed to change in
the expected manner, following the rapid early succes-
sion of vegetation. Accordingly, continuous management
is needed to keep the species of the most open habitats as
permanent members of the local avifauna.
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Introduction

Landfills are problematic in many ways, from the
selection of an acceptable locality to the aftercare
of the abandoned site (Gabrey 1997, Schmeisky &
Podlacha 2000, Misgav et al. 2001). They are of-
ten established at a distance but not very far from
human settlements in environments that may be of
minor economic value, but that may include consid-
erable natural resources from a conservation point
of view. Following the establishment of a landfill,
local environmental conditions are likely to con-
siderably deteriorate the original flora and fauna of
the district. However, organic waste often provides
food for a vast number of scavengers, including
gulls and corvids (Monaghan 1980, Vuorisalo et al.
2003, Bellebaum 2005). During the use of a dump,
its direct and indirect effects may reach over much
larger areas than the waste tip itself, including the
surrounding soil, waters, and vegetation, as well
as built-up areas in the neighborhood (e.g., Belant
1997, Gabrey 1997, Belant et al. 1998, Kilpi & Ost
1998, Tortosa et al. 2002, deLemos et al. 2006).
After the active use of a landfill, the area is use-
less for economic purposes and forms a consider-

able environmental risk due to increased methane
production (EPA 2005) and to local release of vari-
ous substances harmful to living organisms (Raloff
2001, deLemos et al. 2006). In order not to leave
the waste exposed, an abandoned landfill is often
covered with a layer of soil, and nature, i.e., ecolog-
ical succession, left to take care of the rest. A pos-
sibly superior alternative is, however, well-planned
landscaping and management of the disturbed en-
vironment if not to restore, at least to develop it
in some ecologically or conservationally desirable
direction (Misgav et al. 2001, Rebele & Lehmann
2002, New York City 2005).

As well-known, during the early stages of eco-
logical successions biodiversity is, in general, low-
er than later on (Odum 1971). The rate of increase
in diversity depends on the fertility of the soil and
characteristics of the surroundings. This concerns
the vegetation as well as the invertebrate and ver-
tebrate fauna that depend on the resources provid-
ed by plants. Human activities often impact local
biodiversity negatively, while the effects of well-
planned management may lead to the reverse (e.g.,
Bradshaw 2000, Koehler 2000, Waltz & Covington
2004, Natuhara et al. 2005). Detailed knowledge of

15


https://doi.org/10.34080/os.v17.22694

the responses of different organisms to the avail-
ability of various environmental resources will
increase successes in keeping biodiversity losses
as low as possible (e.g., Marzluff & Ewing 2001).
They also may give a chance to recover and en-
hance diversity after disturbances.

In the boreal zone, ecological succession usually
leads to mature forests in about 100 years, and bio-
diversity reaches its peak during the same period
(see Haapanen 1965, Esseen et al. 1997). The re-
sponse of the Finnish avifauna to the forest succes-
sion follows the well-known general pattern some-
what modified by the fertility of soil (Haapanen
1965, 1966, Helle 1985, 1986). The most impor-
tant feature of the habitat affecting the composition
of the bird fauna is its structural heterogeneity that
increases with time. So, the age of the vegetation
provides a suitable general measure also of the suc-
cession of the bird community.

In this paper, I describe from an ornithological
point of view the early stages of a Finnish pilot
project of landscaping and managing a discontin-
ued landfill. The approach is largely a descriptive
one, primarily introducing the background and first
steps of this long-term project. If the landfill and
its surroundings were left to natural recovery, it is
expected that the avifauna of the landfill and its
surroundings should first increase when the plant
diversity and structural heterogeneity in the open
landfill area get higher but later degrade closer to
that of the surrounding habitats. In the present case,
however, the landscaping and management of the
vegetation succession should partly prevent natural
recovery and partly introduce new elements of di-
versity, finally resulting in a site of higher biodiver-
sity than both that of the original community and
that of the community that would have developed
without any management. The first eight years of
the project considered here should broadly indi-
cate how the responses of birds begin to diverge
between the managed and unmanaged areas.

Study area and methods

Landscape history of the study area

The site in question, the Vuosaari landfill near
the eastern border of the City of Helsinki, south-
ern Finland (60°14’ N, 25°09° E) is situated in the
middle of various economic, recreational, and con-
servational pressures, offering great challenges to
planners and decision-makers. At present, it con-
sists of two parts, a disused dump for communi-
ty waste and a recent heaping area for masses of
surplus soil from building sites. The waste dump
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was established at the beginning of the 1960s on a
rural area of former fields surrounded by bedrock
and forests near the southern tip of the wetlands of
Porvarinlahti bay. It was used during two periods,
1966-1975 and 1979-1988. Since then, natural
succession and some aftercare of the site covering
about 25 ha has continued in spite of some occa-
sional use for storage, up to the present. The nearby
heaping area for earth was established in 1990 and
expanded in 1998. In total, the open environment,
the object of the present landscaping project — re-
ferred to here as the Vuosaari landfill — reaches up
to 60 m above sea level and covers about 45 ha.
Figure 1 shows four photos from different parts of
the landfill.

At present, the landfill is mainly surrounded by
forests, briefly bordering also wetlands and man-
made open areas. To its north and west is a sparsely
inhabited region of more than ten km? of forests,
fields, and wetlands, including a nature reserve of
international value called the Mustavuori herb-rich
forests and Ostersundom wetlands Natura 2000
area (Solonen 1999, Koivula et al. 2002, Uuden-
maan ymparistokeskus 2004, Nordberg 2007). The
nearby western forest, at present largely used for
recreation, is planned to be built up to a densely
settled area of single family houses (Helsingin
kaupunkisuunnittelu 2005). In the south, behind a
narrow belt of forests, lies the older part of the rap-
idly developing Vuosaari suburb (City of Helsinki
2006). In the southeast is Porslahti golf course, es-
tablished recently on the heaping area of a former
sewage treatment plant. Nearby is also Vuosaari
gas power plant and dockyard developed during
the last few years northwards to the vast area of
the Vuosaari harbor, which wiped out a consider-
able forest area that bordered the Natura 2000 site
mentioned above (Yrjold & Koivula 2003, Nord-
berg 2007).

The avifauna of the Mustavuori-Ostersundom
area includes more than a hundred breeding spe-
cies (Solonen 1999, Yrjola & Koivula 2003), cor-
responding largely to the original state existing
in the district prior to the opening of the landfill.
Important bird habitats, including a nesting site of
the Northern Goshawk Accipiter gentilis, were lost
especially in connection with the enlargement and
intensified use of the dumping area from the sec-
ond half of the 1970s, as well as due to the estab-
lishment and expansion of the heaping area in the
1990s. Thereafter, the local habitat losses increased
still further due to the building of the nearby gas
power plant and especially in the 21st century be-
cause of the massive Vuosaari harbor project (see



Yrjold 2003, Yrjold & Koivula 2003, Yrjola et al.
2005, Nordberg 2007).

After the establishment of the landfill, the local
avifauna largely changed, consisting subsequently
mainly of foraging visitors such as gulls and cor-
vids. Additionally, the first breeding species to
arrive following closure of the landfill were quite
different compared to those of the immediate sur-
roundings. The natural succession of the open land-
fill can be expected to lead to a species composition
similar to that present before the disturbance (e.g.,
Odum 1971), largely represented by the present
avifauna of the immediate surroundings, i.e. a bird
fauna of a mature forest.

Landscaping and monitoring the landfill area

The City of Helsinki’s Public Works Department’s
Environmental Production (PWDEP) began the
landscaping of the heaping area of surplus soil at
the Vuosaari landfill area in the summer of 1996.
Landscaping was carried out making use of spon-
taneous and directed succession, as well as suitable
soil types and moisture conditions (J. Toivonen,
PWDEP, Helsinki). The vegetation was managed
both by mowing (to stop or slow down succession)
and sowing and planting (to increase food resourc-
es and the patchiness of habitats). In addition to the
already existing vegetation types, the aim was to
develop a diverse selection of open and semi-open
habitats, as well as rich forest edges, for as diver-
sified and abundant a flora and fauna as possible.
Attempts were and will be made to maintain and
develop suitable environments for various endan-
gered species as well. The additional heaping of
surplus soil after landscaping had already begun
somewhat changed the nature and development of
the area, but in 2003 this use ceased and landscap-
ing again proceeded unhindered.

In the beginning of the monitoring period (1997),
the landfill area was characterized by the bare soil
or scanty vegetation of the heaping mound (suc-
cessional age about 1-5 years), and the relatively
barren and sparsely bushy meadows of the disused
landfill (the age of the vegetation about ten years).
During the following years of landscaping, surplus
soil masses were relocated besides on the heaping
mound also on some of the landfill’s barren areas.
Some areas were also used as temporary storage
for various masses. A part of the open area of the
landfill was reserved for storing of contaminated
soil and other hazardous waste. In 2001-2005, es-
pecially during the last three years, the landscap-
ing of the heaping mound proceeded with stones,

stumps, and introduction of scanty vegetation char-
acterized by heather Calluna vulgaris and thyme
Thymus serpyllum. Sowing increased the vegeta-
tion in some places, while cutting kept it in the de-
sired condition in others. In most of the landfill, the
vegetation developed freely, producing relatively
abundant vegetation of grass, herbs, and sparsely
distributed bushes.

The present monitoring area, covering a total of
78 ha, consisted of the combined old landfill and
heaping mound with some minor nearby open areas
(45 ha) as well as a belt of the surrounding terrain
up to about 100 m from the edge of the open habi-
tat (33 ha). The surrounding habitats were partly
barren, partly quite fertile middle-aged (about 50
years old) forests (30 ha), but also included a strip
of bushy reeds (3 ha).

Breeding birds of the study area were censused
by the territory mapping method (e.g., Koskimies
& Viisdnen 1991, Bibby et al. 1992) using seven
visits in April-June in each year of study (1997,
2003-2005). The bird diversity was quantified
by species richness (S = number of species), and
by Shannon-Wiener index (H’) calculated by the
Chang Bioscience calculator (http://www.chang-
bioscience.com/virtualab.html). The similarity of
bird assemblages was compared using Spearman
rank order correlation coefficients (e.g., Martin &
Chambers 2001). The changes in the avifauna of
the recent landscaping area were compared to those
of the unmanaged part of the landfill as well as to
those of the surrounding forest. Possible indications
of trends in diversity were preliminarily examined
by Spearman rank correlation. The dependence of
bird diversity on the successional stage of habitat
characterized by the approximate age of vegetation
was examined by linear regression. Analyses were
conducted by SigmaStat 3.1 statistical software.

Results

Species composition and abundance

In the open landfill, the avifauna included annually
11-21 species (Appendix 1). They included one
globally endangered species (Corncrake Crex crex),
two species of special concern in the European Un-
ion (Barred Warbler Sylvia nisoria, Red-backed
Shrike Lanius collurio), and two near-threatened
species of national concern (Whinchat Saxicola
rubetra, Northern Wheatear Oenanthe oenanthe).
Both in 2004 and 2005, six new resident species
were recorded. Only one species (Barred Warbler)
seems to be have been lost after the first census.
The number of territories of the most abundant
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Figure 1. Different parts of the Vuosaari landfill. Upper left: The northern part of the heaping mound in the early stage of
landscaping on 24 April 2004. Upper right: The eastern side of the landscaped heaping mound from the north southwards to
the Vuosaari harbor on 9 June 2005. Lower left: A northeast view to the heaping mound over the bushy habitat of, among oth-
ers, the Whinchat Saxicola rubetra and Common Grasshopper Warbler Locustella naevia in the middle part of the old landfill
on 26 May 2004. Lower right: A southwest view of the bushy grassland of the southern part of the old landfill on 9 June 2005.
All photos © Tapio Solonen.

Olika delar av Vuosaari utfyllnad. Ovre vinster: Norra delen av grovtippen i ett tidigt stadium av landskapsplaneringen, 24
april 2004. Ovre hégra: dstra sidan av den landskapsplanerade grovtippen fidn norr séderut mot Vuosaari hamn, 9 juni 2005.
Nedre vinster: Utsikt mot at nordost mot grovtippen med buskbiotop med bl.a. buskskvitta och grdshoppsdngare i centrum
av den gamla utfyllnaden, 26 maj 2004. Nedre hoger: Utsikt mot sydvdst 6ver buskig grdsmark pa den gamla utfyllnaden, 9
Juni 2005.
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Table 1. Population changes (number of pairs) of birds of the principal nest-site categories (see Appendix 1) in
the actively landscaped heaping mound and the old landfill of the Vuosaari landfill.

Populationsforindringar (antal par) hos faglar inom de huvudsakliga boplatskategorierna (se Appendix 1) i den
aktivt behandlade avstjilpningsplatsen och den gamla utfyllnaden i Vuosaari utfylinad.

1997 2003 2004 2005 Is P

Landscaped heaping mound

Ground-nesters Bon pd marken - 35 42 43 1.00 0.33

Above ground-nesters Bon éver marken - 10 18 16 0.50 1.00
Old landfill

Ground-nesters - 55 46 41 -1.00 0.33

Above ground-nesters - 25 30 37 1.00 0.33
Total

Ground-nesters 80 90 88 84 0.20 0.92

Above ground-nesters 31 35 48 53 1.00 0.08

bird species, Eurasian Skylark Alauda arvensis, re-
mained relatively stable throughout the monitoring
period. The number of the Common Whitethroat
Sylvia communis seemed to have increased, while
the White Wagtail Motacilla alba declined.

The breeding birds of the forest of the immediate
vicinity of the landfill consisted of 26—40 species
annually (Appendix 2). The abundances of single
species remained largely unchanged or fluctuated
irregularly without a clear trend. Some species
with very large home ranges included the census
area in their territories in some years: Northern
Goshawk, Eurasian Sparrowhawk Accipiter nisus,
Eurasian Woodcock Scolopax rusticola, Common
Cuckoo Cuculus canorus, Tawny Owl Strix aluco,
Long-eared Owl 4sio otus, and Black Woodpecker
Dryocopus martius.

The total number of territories was relatively
unchanged in the open habitats (Appendix 1) but
tended to increase (rs = 1.0, P = 0.08, n = 4) in the
forest (Appendix 2). In the open habitats, the total
abundance of ground-nesting birds remained rela-
tively stable while the numbers of species nesting in
scrub tended to increase (Table 1). In the area of the
actively landscaped heaping mound, the numerical
response of ground-nesters appeared to be contrary
(positive) to that of the birds of the old landfill area
(negative). The total species abundance distribu-
tions, however, differed neither between years nor
between the managed and unmanaged study plots
(r;>0.56, P <0.01, n = 26).

Species richness and diversity

In the open habitats, the number of bird species (S)
increased, though not significantly (r, = 1.0, P =
0.08, n = 4), due to the increase in the unmanaged
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part of the landfill (Figure 2). The positive contri-
bution of the management seemed to have been yet
minor. The number of species in the whole open
landfill was 42.3% and 55.3% of that of the sur-
rounding forest in the beginning and at the end of
the study period, respectively.

The species diversity (H’) tended to increase in
the pooled open habitats but not in the adjacent for-
est (Table 2). In the landscaped area, the change
in diversity was very small whereas that in the un-
managed open area was greater. The stage of suc-
cession explained significantly the annual bird di-
versity of the study plots (R%q =0.90, t;p=9.0, P <
0.001). Species diversity in the open landfill areas
was 73.9% and 77.7% of that of the surrounding
forest in the beginning and at the end of the study
period, respectively. The contribution of the open
habitats to the total bird diversity of the monitor-
ing area ranged annually from 5.1% to 12.5%. The
increase in the total species richness (26.0%) and
diversity (8.4%) seems to have leveled off in the
last few years (Figure 2).

Discussion

The present data were too scanty and the period ex-
amined too short for a reliable analysis of succes-
sional changes in the bird fauna. In particular, there
were too few data points for proper statistical test-
ing. However, some observations suggest tentatively
that ecological succession was slowing down in the
managed area while the unmanaged part of the study
area was mainly responsible for the increasing bird
density and diversity. Thus, although not statistically
certain yet, the development of the habitat and bird
fauna is likely to be in the direction intended with
the landscaping plan and management.



Table 2. Development of bird diversity (Shannon-Wiener H') in the different parts of the Vuosaari landfill in

1997-2005.
Fdgeldiversitetens (Shannon-Wiener H') utveckling i Vuosaari utfyllnad 1997-2005.
Area Delomrade 1997 2003 2004 2005 I P
Landscaped heaping mound
Landskapsplanerad grovtipp - 1.827 1.927 1.904 0.50 1.00
Unmanaged landfill
Obehandlad utfyllnad - 2.250 2.336 2.552 1.00 0.33
Open habitats, total
Oppna omrddet totalt 2.040 2.202 2.253 2.399 1.00 0.08
Forest
Skog 2.760 3.117 3.266 3.087 040 0.75
Monitoring area, total
Hela bevakningsomrddet 3.153 3.342 3.443 3.392 0.80 0.33

50 cal succession in the open environments. Some ter-
§ ol S o . ritories of the edge-preferring forest birds seemed
£ ° () to shift at times to the landfill area. The annual
L B ®A|  differences in the forest bird densities probably re-
g [ (:E flect particularly the fluctuations and changes in the
5 20 oo QQ ----- ap| general population levels and in the local distribu-
2 o'\ tion of territories between the survey area and areas
8101 O nAA outside.
(7]

0 T T T T
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Figure 2. Development of bird species richness (S) in the
Vuosaari landfill area in 1997-2005: managed heaping
mound (open triangels), unmanaged landfill (black triang-
els), open habitats combined (open dots), and surrounding
forests (black dots).

Utvecklingen av artantalet (S) i Vuosaari utfyllnad 1997—
2005: utfylinad under skotsel (Gppna trianglar), utfylinad
utan skotsel (svarta trianglar), dppna biotoper tillsammans
(0ppna cirklar) och skog (fyllda cirkiar).

Bird density

The bird density of the open landfill areas (ca. 300
pairs/km?) reached a rather high level during the
eight years. This indicates that ecological succes-
sion has proceeded rapidly in places. The density
is, however, less than half that of the surrounding
forest (ca. 800 pairs’km?). The bird density in for-
est was quite high, partly due to the fertility of the
habitat, but primarily because of the nearness of an
edge, preferred by many species (e.g., Helle 1986,
Solonen 1996). The differences in bird numbers
between years were obviously partly due to general
annual fluctuations, partly to the changes that oc-
curred in the breeding habitats, especially ecologi-

In the early stages of succession, species richness
(S) seemed to characterize the changes in bird
fauna better than diversity (H’) that takes also the
evenness of the abundance distribution into ac-
count. The total bird diversity of the open area did
not reach that of the old landfill that developed in
the frames of natural ecological succession during
the monitoring period. This seemed to be due to
the lower evenness in the abundance distribution
of species in the total open area. Most of the spe-
cies living in the less diverse managed area also
occurred in the unmanaged one. It is expected that
in the later phases of succession and management
the species composition of the areas still diverge
and both areas will contribute positively to the total
diversity.

The leveling of the increase in the total species
richness and diversity in the monitoring area is
probably due to the annual variations in the oc-
currence and density of birds of forest habitats
where the diversity has nearly reached its locally
possible maximum level. However, the contribu-
tion of the open habitats to the total bird diversity
of the area should continue to increase, supposing
that the habitat patch diversity can be maintained,
if not even increased, by the management regime
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(cf. Pino et al. 2000). Though the bird diversity
of the landscaped heaping mound has hardly yet
increased, the contribution of this area to the total
diversity of the surroundings will be important be-
cause it provides various barren and barely vegetat-
ed habitats necessary for some species that do not
find them elsewhere in the neighborhood. The other
larger open green area in the vicinity, the Porslahti
golf course, provides only short-cut lawns used by
some species of birds for foraging, but does not in-
crease the breeding bird diversity of the district (cf.
Tanner & Gange 2005).

Importance of landfills for biological diversity

The Vuosaari landfill and its immediate surround-
ings are already at present occupied by a relatively
abundant and diverse avifauna (Solonen 1999,
Yrjola 2003, Yrjolda & Koivula 2003, Yrjola et al.
2005). Especially the breeding bird fauna of the
open habitats is distinctive. Among others, the
Little Ringed Plover Charadrius dubius, Whin-
chat, Northern Wheatear Oenanthe oenanthe, and
Common Linnet Carduelis cannabina occurred
clearly more regularly and abundantly there than
in the district in general. The landfill area also
provides distinct scenes in the flat scenery of the
southern coast of Finland, being especially tempt-
ing, among others, to various northern avian visi-
tors during their migration periods and in winter
(Solonen 1998 and unpubl.). Reaching up to 60
m above the sea level and with a free view in all
directions, the heaping mound provides an excel-
lent observation point for bird-watchers and an
opportunity to see almost any bird species met in
southern Finland. Though the landscaped area is
not in the strictest sense “natural”, in any case it
provides a compromise between the original and
disturbed environments of the district. At its best,
it can be developed into a local hot spot of bio-
logical diversity and a refuge for some locally or
even globally endangered species.

The present study and related projects conducted
elsewhere (e.g., Koehler 2000, Rebele & Lehmann
2002, AES 2003, New York City 2005) exemplify
the conservational potential of discontinued land-
fills. They also illustrate the importance of tempo-
ral and spatial scale in considering the diversity of
different organisms. Birds seem to be good envi-
ronmental indicators, among other reasons, due to
their relatively rapid response to even minor chang-
es in the available resources (e.g., Passell 2000,
Twedt et al. 2002). However, they often respond
slowly and to very general features of habitat as
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compared to some less visible organisms (Hermy
& Cornelis 2000, Koehler 2000).

Prospects

The present results suggest that with help of land-
scaping and management of vegetation it is pos-
sible to maintain the typical characteristics of the
local avifauna and diversify it still further. In this
context, the continuous availability of open areas is
of particular interest. From the beginning, a funda-
mental task in most attempts to keep the local bio-
diversity as high as possible is to guarantee the suf-
ficient availability of habitats for species preferring
early stages of succession. At the other end of the
scale, in the late successional stages, habitats pri-
marily need only passive conservation measures.

The results of territory mappings of birds reveal
where the important habitats for each species are
located and how the situation is developing. First
of all, attempts should be made to keep the habitats
of the locally declined species and other species of
special concern as constant as possible. Usually
this requires cutting of grass and herbs, and remov-
ing of saplings. Also the new species tempted to
the area by suitable habitats and other resources are
noteworthy. In the present case, the globally endan-
gered corncrake holds special status, in particular
because the suitable habitats in the surroundings
have deteriorated due to the development of the
Vuosaari harbor.

To be sustained, the diversity should be based on
viable populations rather than on single territories
or pairs of breeding birds that may disappear for
any stochastic reason. Thus, attempts to increase
the bird diversity should, in addition to species
richness, also concern the raising of pair numbers
of the less abundant species. This means that the
area should provide habitats evenly for all the spe-
cies considered.

Monotonous habitats can be improved by adding
various elements important for birds such as suit-
able food and cover plants for nutrition and safe
foraging. Breeding birds also need species-specific
safe nesting sites. Some species occupy such large
territories that areas of a few tens of hectares may
be too small to provide resources enough for even
one breeding pair. In such cases, the provision of
a few alternative nesting sites and suitable forag-
ing conditions may be of utmost importance for the
species’s local population.

In a plan for maintaining and increasing bird di-
versity in the Vuosaari landfill area (1996), I con-
sidered ca. 100 potential breeding species of which



about 50—60 might occupy the present open area in
the near future (within some decades) with help of
suitable management. After the first year of study,
when only 11 breeding species were recorded, 16
new ones have occupied the area, at least occasion-
ally, while only one seemed to be have been lost
during eight years (Appendix 1). This suggests that
the species pool of the area might be more or less
saturated within a few decades.
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Sammanfattning

Avfallstippar ar problematiska ur flera synpunkter,
frén val av plats nér utfyllnaden startar till efterbe-
handlingen nir den upphort. Ofta véljs platser av
mindre ekonomiskt virde pa maéttligt avstadnd frén
bebyggelse, men platsen kan ha naturvardsvérde.
Den ursprungliga floran och faunan forstérs vanli-
gen, men ansamlingen av organiskt avfall ger foda
at exempelvis més- och krékfaglar. En avfallstipp
har ocksé ofta effekter pd mark, vatten, vegetation
och ménniskor inom ett stérre omland. En 6vergi-
ven utfyllnad saknar ofta ekonomiskt virde efter-
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som det finns risk for spridning av giftiga &mnen
och bildning av metangas. Ibland ldmnas utfyllna-
den som den ir eller ticks med ett lager av jord
varefter man later naturen ha sin géng. Ett mojligen
Overldgset alternativ dr att utforma en saddan land-
skaps- och skdtselplan for utfyllanden att man far
en for specificerade naturvardsmal 6nskvird eko-
logisk utveckling.

Inom den boreala zonen leder fri utveckling av
en Oppen biotop till mogen skog pa ungefar 100 ar.
Biodiversiteten nér sin hdjdpunkt under denna pe-
riod for att sedan sjunka. Detta giller for sodra Fin-
land, dir den utfyllnad som skall beskrivas i denna
uppsats ligger. Har skulle séledes biodiversiteten
till att borja med 6ka med 6kande invandring av
vegetation och den 0kande strukturella diversite-
ten nér den vixer upp. S& smaningom skulle denna
okning plana ut och i ett senare skede sjunka till
den ldgre nivd som omgivningen har. Syftet med
foreliggande projekt r att genom god landskaps-
planering vidmakthélla en hog biologiska méng-
fald och dven delvis ldgga till nya komponenter av
méngfald.

Undersékningsomrddet

Projektomrddet dr Vuosaari utfyllnad néra Ostra
gransen av Helsingfors. Utfyllnaden dr beldgen mitt
i ett komplex av olika markanvindning med krav
frén olika intressen sdsom industriella, byggnation,
rekreation och naturvérd, séledes en utmaning for
planerare och beslutsfattare. For ndrvarande bestér
utfyllnaden av tva delar, en gammal soptipp och en
farsk grovtipp for jord fran byggnadsplatser. Kom-
munalt avfall tippades aren 1966—-1975 och 1979—
1988. Denna del ticker c. 25 ha och har i stort sett
haft en naturlig vegetationsutveckling och obe-
tydlig eftervéard. Tippen for jordmassor ppnades
1990 och utdkades 1998. Hela utfyllnadens dppna
omrade dr c. 45 ha och har sin hogsta punkt 60 m
over havet. Storre delen av utfyllnaden omges av
en ungefdr hundra meter bred zon av skog. Om-
radena runt projektomradet bestir av bebyggelse,
jordbruksmark, en golfbana och vétmarker. Fyra
delar av undersokningsomradet illustreras med fo-
ton i Figur 1.

Landskapsplanering

Helsingfors stad borjade landskapsplaneringen av
Vuosaari utfyllnad sommaren 1996. Planeringen
omfattade sdvil klippning for att vidmakthélla el-
ler sdnka hastigheten for naturliga successioner
som sadd och plantering for att 6ka fodoutbudet



och Oka antalet biotoper. Planen var séledes att
utover redan existerande vegetationstyper skapa
en mangfald av nya dppna och halvéppna biotoper
och artrika skogskanter, allt for att skapa en sé rik
och méngformig flora och fauna som mojligt. Fram
till 2003 fortsatte tippning av jord, men efter detta
ar dr det uteslutande arbetet med landskapsplanen
som styr omradet utveckling.

I borjan av den period som beskrivs hir (1997)
bestod utfyllnaden mest av bar jord eller av gles,
ett- till femarig vegetation samt av buskbevuxen
dngsmark pa den gamla soptippen. De flesta av
landskapsatgarderna genomfordes under &ren
2003-2005 och omfattade omflyttning av jordmas-
sor, utplacering av stenar och stockar, spridning av
ljung och timjan, sadd av olika véxter och slatter.
Inom storre delen av omradet var dock vegetatio-
nens utveckling fri och hir bildades en ganska rik
vegetation av gris, orter och glesa buskar.

Overvakningsomradet ticker for nirvarande en
areal av 78 ha. Déri ingér utfyllnaden, négra sma
andra Oppna omraden (c. 33 ha) samt ett bélte ut
till ungefar 100 m frén utfyllnaden. Detta bélte var
dels ganska fattig, dels ritt rik femtioarig skog (30
ha), dels en buskig vass (3 ha).

Inventeringsmetod

Faglarna inventerades med revirkartering under
sju besok under april—juni varje ar. Artrikedomen
(antalet arter, S) och Shannon-Wieners diversi-
tetsindex (H’), berdknades. Likheten mellan olika
fagelsamhéllen jaimfordes och fordndringar i tiden
analyserades med Spearman rangkorrelation. Sam-
bandet mellan figelsamhillets diversitet och bio-
topens successionsstadium (med aldern som matt)
analyserades med linjér regression.

Artsammansdttning och abundans

Den 6ppna utfyllnaden hade arligen 11 till 21 ar-
ter (Appendix 1), varav en art (kornknarren) &r
globalt hotad, tvd betecknas som sérskilt hin-
synskriavande i Europeiska unionen (hoksangare
och tornskata) och tva betecknas som sarbara na-
tionellt (buskskvitta och stenskvitta). Bade 2004
och 2005 registrerades sex nya arter. Endast en art,
hoksangaren, verkar ha forsvunnit sedan den forsta
inventeringen 1997. Antalet par av den vanligaste
arten, sangldrkan, holl sig ganska stabilt under
hela perioden. Térnsangaren 6kade och siddesérlan
minskade i antal. Spearmans rangkorrelation visa-
de visserligen inte signifikans, men den var positiv
och kan saledes indikera borjan pé en tillvédxt av

fageltdtheten. Tabell 1 visar att det var buskhéck-
ande arter som stod for 6kningen medan mark-
héckarna hade ofordndrade bestdnd. Forandringen
i det nya landskapsplanerade omrédet verkade vara
motsatt (positiv) den i den gamla utfyllnadesdelen
(negativ), men arternas abundansfordelningar var
dnda lika. Arterna i den omgivande skogen bestod
av 3040 arter drligen (Appendix 2). Skogsarterna
var stabila eller varierade utan nagon tydlig trend.
Négra arter hade revir som var storre dn undersok-
ningsomradet: duvhok, morkulla, gok, kattuggla,
hornuggla och spillkrika.

Den totala tdtheten i det 6ppna omradet nadde
ritt hogt under perioden (c. 300 par per kvadratki-
lometer), men denna téthet dr fortfarande mindre
an halften av titheten i skogen (c. 800 p/km?). Den
senare titheten ar forhallandevis hog for skog, vil-
ket framst torde bero pé att skogen ar en smal zon,
vilket gynnar flera kantarter.

Artrikedom och diversitet

Det fanns en icke signifikant tendens till 6kning
av antalet arter i det 6ppna omradet beroende pa
6kning av antalet arter i det obehandlade delomra-
det med naturlig succession (Figur 2). Okningen av
antalet arter har saledes hittills varit liten. Antalet
i det 6ppna omradet var i forhdllande till skogen
42% 1 borjan och 55% i slutet av undersdknings-
perioden.

Diversiteten (H’) okade bade i de dppna bioto-
perna och i skogen (Tabell 2), men 6kningen var
klart kraftigare i de 6ppna biotoperna. Av de 6ppna
biotoperna var det dock dkning endast i den gamla
obehandlade utfyllnaden, dér den naturliga utveck-
lingen av successionen forklarade okningen. Det
fanns en svag tendens till att diversitetsokningen i
hela omrédet avmattats de senaste aren.

Det forefoll som om artrikedomen kunde for-
klara fordndringarna i figelfaunan béttre &n di-
versiteten i borjan av studieperioden. Det senare
mattet tar forutom till artantalet ocksa hinsyn till
jdmnheten mellan arterna. Diversiteten for hela det
Oppna omrddet nddde aldrig upp till skogens diver-
sitet, och detta syntes bero pa den ldgre jamnheten
mellan arternas abundans i den Oppna terrangen.
Den fortsatta utvecklingen forvintas dock bidra till
att det 6ppna omradet i 6kande utstrackning skall
bidra till den totala inventeringsarealens diversitet.
Hittills &r skogen, dir fagelfaunan redan natt sitt
lokala diversitetsmaximum, dominerande f6r den
totala diversiteten. I det omrdde som avsatts for
landskapsplanering har arbetena och effekterna av
dessa bara borjat. Pa sikt kommer de nya inslag
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som skotselplanen foreskrivet att bidra med nya
arter och ddrmed hogre diversitet.

Utfyllnaders betydelse for biologiska diversitet

Vuosaari utfyllnad har redan en rik fagelfauna. Spe-
ciellt sarpriglad ar det hickande fagelsamhéllet i
det 6ppna omradet. Exempel pa specifika arter som
attraherats dr mindre strandpipare, buskskvitta,
stenskvétta och hampling, vilka alla féorekommer
rikligare &n i det omgivande landskapet. Den hogt
uppstickande utfyllnaden i det i dvrigt platta land-
skapet vid Finlands sydkust verkar ocksa attrahera
flera nordliga flyttfaglar under hésten och vintern.
Med sina 60 meter och fri utsikt i alla riktningar
ar utfyllnaden ocksd en utmirkt observationsplats
for ornitologer. Fastdn omréadet i string mening inte
dr naturligt, utgor det dnda en kompromiss mellan
den ursprungliga naturen och de hardare exploa-
terade omgivningarna. Om landskapsplaneringen
blir framgangsrik kan Vuosaari utfyllnad utvecklas
till en "hotspot” for biologiska mangfald och till en
refug for hotade eller sérbara arter.

Framtidsutsikterna

Avsikten att skapa ett méngformigt 6ppet landskap
genom planering och skoétsel verkar ha varit fram-
gangsrik. Nastan alla arter som fanns ursprung-
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ligen finns fortfarande kvar och en del arter har
tillkommit eller 6kat i antal. I andra dndan av suc-
cessionsskalan finns den omgivande skogen, som
uppnatt ett stabilt stadium och kan ldmnas for fri
utveckling.

Inventeringsmetoden, revirkartering, innebér att
faglarnas exakta forekomst i forhéllande till de
olika biotoperna blir i detalj dokumenterad. Det
kommer alltsa att bli mojligt att pd en mycket de-
taljerad niva avlédsa effekterna av de vidtagna at-
gérderna och styra vegetationens utveckling sé att
dessa gynnar specifika arter, t.ex. den globalt ho-
tade kornknarren. For att inte riskera att fitaliga
arter forsvinner av en slump &r det ocksa viktigt
att forsoka halla sa livskraftiga bestand av dessa att
risken for detta minimeras. Atgirder som ingar i
planeringen ar dérfor att fora in vegetation som ger
bade foda och skydd aret om och boplatser under
héckningstiden.

I min plan f6r Vuosaari utfyllnad frdn 1996
riknade jag med att ungefdr 100 arter kunde vara
potentiella hickfaglar. Jag riknar med att 50—60 av
dessa arter bor kunna finnas inom det 6ppna om-
radet inom de nirmaste decennierna med hjilp av
den pagéaende landskapsplaneringen. Redan har 16
nya arter tillkommit utéver de 11 hdckande arterna
i borjan av planeringsperioden. Bara en art har
forsvunnit.



Appendix 1.

The number of territories of birds in the Vuosaari landfill (45 ha) during the breeding seasons 1997, 2003, 2004
and 2005. Ground-nesting species (cf. Table 1) are denoted by asterisk (*).

Antal fagelrevir pa Vuosaari utfyllnad (45 ha) under hickningssdsongerna 1997, 2003, 2004 och 2005. Asterisk
anger markhdckande arter.

Species Art 1997 2003 2004 2005

Alauda arvensis* 36 38 39 33
Sylvia communis 12 17 23 22
Anthus pratensis* 13 18 16 20
Carpodacus erythrinus 10 14 15
Saxicola rubetra* 5 7
Oenanthe oenanthe* 9
Motacilla alba* 1
Acrocephalus palustris

Carduelis cannabina

Crex crex*

Lanius collurio

Emberiza citrinella*

Anas crecca* -
Charadrius dubius*

Anthus trivialis*

Locustella naevia* -
Sylvia borin - -
Phylloscopus trochilus* - -
Pica pica - -
Fringilla coelebs - -
Emberiza schoeniclus* - -
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Phasianus colchicus* - 2 1

Luscinia luscinia* - 1 -
Turdus merula - - 1 -
Turdus iliacus - 1 - -
Acrocephalus schoenobaenus - - 1 -
Sylvia nisoria 1 - - -
Number of species Arter 11 14 19 21
Number of territories Revir 111 125 136 137
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Appendix 2.

The number of territories of bird species in the nearby surrounding forest (30 ha) of the Vuosaari landfill during
the breeding seasons 1997, 2003, 2004, and 2005.

Antal revir av fagelarter skogen som omger Vuosaari utfyllnad under hédckningstid 1997, 2003, 2004 och 2005.

Species Art 1997 2003 2004 2005

Fringilla coelebs 35 27 31 34
Phylloscopus trochilus 30 26 22 29
Turdus merula 11 19 13 24
Erithacus rubecula 7 10 10 16
Anthus trivialis 11 14 14 15
Parus major 11 10 10 13
Turdus philomelos 6
Emberiza citrinella 11
Turdus iliacus 15
Parus caeruleus
Columba palumbus
Prunella modularis
Turdus pilaris

Sylvia curruca
Dendrocopos major
Sylvia borin

Carduelis chloris
Ficedula hypoleuca
Carduelis spinus
Luscinia luscinia
Phylloscopus sibilatrix
Regulus regulus
Corvus corone

Sylvia communis
Certhia familiaris
Carpodacus erythrinus
Bucephala clangula
Columba oenas
Motacilla alba

Sylvia atricapilla
Muscicapa striata
Parus montanus

Parus cristatus

Parus ater -
Garrulus glandarius
Pica pica

Loxia curvirostra
Pyrrhula pyrrhula
Phasianus colchicus
Troglodytes troglodytes
Hippolais icterina
Aegithalos caudatus
Carduelis carduelis 1 2
Carduelis cannabina - 1
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Number of species Arter 26 37
Number of territories Revir 192 199 232 240
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