ZæÁÁ×¬Û
VÔÈ×âÛƺ£×ÈÁƺ×Û×©ƺÔ×È¶âÛƺ
Ûƺâƺâ©ƺæ¤æÛâÂÈ×¤ƺ
È¬âøƺǚƺâ©ƺÈâÂ¬»ƺ
VÈÈ£ƺ$×Â
âòÂƺĸĶĶķƺƤƺĸĶĶĺ

#È×ƺ£æ»»ƺñ×Û¬ÈÂÛƺÈÂââƄƺ
¬Â£Èǜ¤×Â×ÈÈ£ƊÛ

Two-in-one
Title: Fågel- och insektsinventering av Augustenborgsparken 2001; och 2002/
Inventory of birds and insects in the Augustenborg Park 2001; and 2002 (P001)
Author: Ohlsson, T. – 2001; 2002
Summary: The aim of the first inventory has been to study which birds and insects that live in
the Augustenborg Park. The inventories compare data from studies performed in 1999 and
2000. The first inventory of 2001 found little biodiversity. The second inventory of 2002 found
a slight increase in biodiversity compared to 2001. Comparing data from 1999 there are 18
new kinds of birds in the area in 2002. The number of insects’ species had risen by 14, from
75 in 2001 to 89 in 2002. The increase in number of butterflies and butterfly species might be
due to the heatwave combined with many sunny hours. The inventories also included
mammals and mollusks, even if they are not part of the main aim. Few mammal species
(European rabbit, European hedgehog, parti-colored bat, and brown rat) and mollusks
(white-lipped snail and grove snail) were observed.

Title: Hantering av dagvatten i öppna strukturer i stadsmiljö/Urban open storm
water management (P002)
Authors: Krantz, H. & Hjerpe, M. - 2002
Summary: This study aims to identify critical factors to decide whether the open storm water
system is socially and economically sustainable in the long term, and identify the need of
further research regarding the social and economic aspects of the system. The study finds
that it is important to include both users and organizations when assessing the long-term
sustainability of an open storm water system. Illustrated in Fig. 1).

The researchers acknowledge that the results acquired from the users may be affected by
the construction process itself since the system was completed only weeks before the
interviews took place (Compare with timeline in fig. 2).

While it is important to cooperate with the residents of the area, it is also of importance to
clarify the aim of the dialogue, whether it is to inform, create a change of behavior, or to
gather opinions for the improvement of the system? Placing an open storm water system in
an already existing residential area makes it clear that the need of a harmonious coexistence
between systems in a limited/defined area is crucial, since the open system makes it difficult
for the residents not to have an opinion about it.

Title: Öppna dagvattensystem: Handikappsnormer och Byggregler/Open storm
water systems: Disability norms and Building regulations (P003)
Authors: Niemi, F.; Persson, K. & Söderblom, P. – 2004
Summary: Disability arises when disabled people find themselves in environments that are
inaccessible to them. The aim of this report has been to study how the new changes in the
green areas affect the mobility for disabled people in Augustenborg, Malmö, and how these
changes meet the demands required by building regulations.

Fig. 1 The neighborhood Augustenborg in Malmö, pointing out small-scale industries, office buildings,
apartment blocks, school and park.

During planning and construction of the open storm water system, some formal demands
regarding disability norms and building regulations have been disregarded. The study’s focus
is put on disability, hygiene and environment, and safety. The report finds some deviation and
shortcomings, but not that serious that they pose an urgent threat to accessibility, health, or
safety. Most of the remarks can easily be adjusted without affecting the function of the open
storm water system, e.g. railings being properly dimensioned, or remove sharp edges and
increase distance between paths and ditches by adding flowerbeds (See fig. 2, 3, 4, 5, 6 and
7).

There have been some changes made regarding hygiene as well. The rice field pond has
been created into an open grass lawn that also functions as an extra flooding pond (See fig.
8 and 9).

Title: Sedumtak: Ur ekologiska perspektiv/Sedum roof: From ecological
perspectives (P004)
Authors: Antonsson, L.; Boweden, C.; Millsjö, H. & Olsson, A. – 2002
Summary: The aim of this project has been to investigate whether the number of species and
individuals of birds and invertebrates have increased since the establishing of sedum roof in
Augustenborg. The researchers compare data from three previous studies from 1999, 2000,
and 2001 with their own research of the 9 500 m2 sedum roof (See fig. 2).

The researchers also investigated the proportion of contamination in the soil, comparing data
from 1991, 1996, 1999 and 2001. Copper, Cu, and sulfur, S, have increased; while
aluminum, Al, cadmium, Cd, and iron, Fe, have leached during the years; at the same time
lead, Pb, does not show any significant trend. The copper content in rainfall has increased
with 50 % between the years 1991 and 1998, which might may be the cause of the rise of
that substance (Table 2).

The change in the number of birds observed in the area can be due to different methodology.
The result further concludes that the most notable gains from sedum roof are not ecological,
but rather the fields of technology, energy and aesthetics are more prominent regarding yield.
The ecological yield does exist, but the gains could become more prominent should there be
an enlargement of roof area with sedum.

Title: New Approach to Sustainable Storm Water Planning (P005)
Authors: Stahre, P. & Geldof, G. D. - 2003
Summary: The aim of this report is to find and propose a more sustainable method for storm
water planning. The authors have developed a model for an integrated planning approach
concerning urban water systems, which includes storm water management. The model is
called Interactive Implementation, and what makes it different from the traditional approach is
the acknowledgment of the importance of interconnectivity between systems in the urban
area, and recognizing the societal processes that affect will in turn be affected by sustainable
storm water solutions (Illustrated in Fig. 1).

It is concluded that a close cooperation between the technical departments in the city
management is necessary for a successful implementation of sustainable storm water
system management (compare Fig. 3 and 4).

An active involvement of the public is also essential. Another important component for this
kind of integrated planning is time. The authors conclude that to obtain public and political
support for any plan, it is necessary to include the past, the present and the future, good
timing, the complexity of the system, and uncertainty in the planning process, among other
things. Speeding up and through a complex process will more often probably result in
unforeseen rebound effects.

Title: Green roofs’ effect on durability of roof membranes (P006)
Author: Björk, F. - 2004
Summary: The aim of this report is to propose a strategy for evaluation of green roofs’ effect
on durability of roof membranes. The author has based the results on statistical data from
Stockholm and assumptions based on temperature, radiation and heat flow data and their
impact on green roofs and exposed roofs (Illustrated in Table 1, Fig. 3 and 4).

Temperature has a crucial role in degradation. When an exposed membrane is hit by solar
radiation, a rise in temperature occurs which contributes to the degradation, therefore the
most intense phase of the degradation in exposed roofs occurs between May and August.
Since a green cover protects and cools the immediate surrounding environment, the roof
membrane is protected, especially during this period of the year (See Fig. 5 and 6).

It is concluded that the service life of roof membranes may become 10 to 30% longer. While
an exposed roof membrane has an estimated service life of 26,9 to 35,9 years, a membrane
under a green cover should last between 38,9 to 39,4 years (Explained in Table 10).

Other aspects that influence the service life of a roof membrane include what kind of
vegetation the green roof has, plants with dangerous roots should be avoided. Further, great
care should be taken into consideration when mounting the green roof so not to damage the
roof membrane or leave parts of the membrane exposed to sunlight. In case a leakage occur,
the potential difference method (an electrical method for localization) should be applied,
since the conventional ocular investigation is not ideal for localizing leakages hidden under
green roofs.

Title: Skötsel av det öppna dagvattensystemet i Augustenborg/Maintenance of
the open storm water system in Augustenborg (P008)
Author: Söderblom, P. – 2004
Summary: The researchers’ aim has been to study if and how an open storm water system
(OSWS) influences the maintenance of the local surrounding environment. The study finds
that the OSWS in Augustenborg (See fig. 1) works well as intended regarding delaying and
reducing the water flows.

Since the system lessens the strain on the conventional storm water system, it is supposed
that any eventual costs added to the maintenance of the OSWS will be compensated by its
easing impact on the other. The problems that arose with algae in one dam led to a
successful reconstruction. The maintenance of the system and its surrounding environment
was initially divided between several different parties, which led to some misunderstandings
regarding responsibility. This resulted in laying most of the responsibility on one accountable
actor.

Another problem with maintenance has been the accumulation of discard/litter in the
concrete canals (See fig. 3), and with the lesson learnt more natural grass covered canals
were constructed (Compare with diagram 1 and 2). Small runnels have been replaced in new
areas with pipes due to silting in the former during and after heavy rains.

The problems that arose with algae in one dam led to a successful reconstruction (Fig. 3, 4
and 5).

Title: Uppfattningar om öppen dagvattenhantering i Augustenborg, Malmö:
utvärdering efter några års drift/Perceptions of open storm water management
in Augustenborg, Malmö: Evaluation of the system after a few years in
operation (P009)
Authors: Delshammar, T.; Huisman, M. & Kristoffersson, A. - 2004
Summary: The aim of this report has been to describe and evaluate similarities and
differences in the perceptions of the open storm water system by planners, managers, and
users in Augustenborg. Interviewing more than 30 people linked to the open storm water
system, the report finds that the general perception of the storm water system is positive.
While the planners and managers (the professionals) have more of a technical and economic
focus, the users (the private individuals) are more focused on how the system affects their
living or working environment in Augustenborg. The two groups, professional, and private
display so great dissimilarities that the authors conclude that different groups cannot
participate under the exact same circumstances. Some of the users were unhappy with the
outcome considering what they had asked for; when including private individuals with no or
laymen knowledge it is important to specify what the users can influence, and what not. The
user participation should be designed with the users in mind.
The users’ perspective should play an important role when planning an urban open storm
water system, which means that it is important to bridge the gap between the storm water
system and the everyday environment for the users. This also requires that the users need to
become acquainted with the conditions that the system demands. The planners and the
managers need to see the system from the users’ point of view and realize that the open
storm water system is not an isolated technical solution, but also part of the users’ everyday
life.

Title: Do Extensive Green Roofs Reduce Noise? (P010)
Author: Lagerström, J. - 2004
Summary: There are positive effects to be acquired from green roofs. The aim of this study
has been to assess if extensive moss-sedum green roofs have a noise reducing effect. In
2000 there were 170 million people living in the EU who experienced noise during daytime,
and added to this there were 80 million people, then 20% of EU population, who were
exposed to unacceptable noise levels that led to sleep disturbance and risk for negative
health impacts. A conservative cost estimate of noise concludes that it costs approximately €
10 billion annually in the EU, while in Sweden the cost of noise has been calculated to be
approximately € 21 million annually. Two comparable noise assessments have been carried
out in this study, one with roof vegetation and one without, using a microphone inside and a
speaker on the roof of a mobile cabin in the City of Malmö (See fig. 12).

The mobile cabin in question had the green roof especially installed for one of the
assessments. Using the Schroeder method - chosen for its speed - for measurement, it can
be concluded that green roof vegetation has a noise reducing effect; the study finds that
there is a reduction between 5 and 20 dB, distributed between different frequencies. The
lower the frequency (Hz) the higher the noise reduction (dB). At 750 Hz, the reduction adds
up to 20 dB, while at 1400 Hz the reduction was 5 dB (Illustrated in Fig. 16, 17 and 18).

