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0 PREFACE

Beaches and shores with their environmental attributes attract us. Many of us find
pleasure in visiting and spending time close to shores. Many too want to live close to
shorelines, which historically have been important as places for settlement. Also
throughout time, water has been important as a means of transportation. In many places,
especially those close to densely built-up areas, our desire to live close to shores has
placed demands on the natural surroundings leading to environmental changes, physical
construction, and privatizing.

Many times it is a matter of small successive changes which are difficult to observe — a
kind of “tyranny by little steps”. A small jetty for example often means only a minor
impact, but if ones sums up the number of jetties added during a certain period, the col-
lective impact can be considerable. This collective change over a longer time is more
difficult to observe with one single spot check.

In order to ensure that enough shores remain for outdoor recreation, and as undisturbed
habitats for plants and animals, protective legislation has been introduced successively.
An important objective of this legislation (The Swedish Shore Protection Act) is to
safeguard the long-term sustainability of shore environments. There have been exemp-
tions, and it is still possible to be granted exemptions for intrusion into areas protected
by The Swedish Shore Protection Act, but the requirements for receiving an exemption
have become successively more stringent. And even more stringent requirements have
been discussed.

This report looks back in time and compares the physical exploitation of shores, based
on the number of jetties around the year 2000 with the corresponding situations in the
1960’s and 1980’s. With such a comparison it is possible to see what has been happen-
ing to the shores in a longer time perspective. This report provides a good basis for fu-
ture planning and shows that the shores are being exposed to a high level of exploita-
tion.

More information about BALANCE can be found at http://www.balance-eu.org.

‘51

Lars Nyberg, Head of Department

County Administrative Board of Stockholm, Sweden
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1 SUMMARY

The findings indicate that the amount of undisturbed shoreline in the Stockholm archi-
pelago decreased by almost 20 % from 1960 to 1999. The inventory work was carried
out with the help of the so-called jetty indicator which, simply put, means a classifica-
tion system of the shore area (from the shoreline and 100 meters up on land) based on
how dense the incidence of jetties is.

The report gives examples of the extent and distribution of physical exploitation in the
Stockholm archipelago in 1960, 1986, and 1999. The findings illustrate the need for a
holistic and long-term approach, as well as the need for greater knowledge about the
history of the management of our shorelines.

Looking at the actual length of the shoreline being studied, we see primarily new ex-
ploitation (in places not disturbed earlier) and over time, an exploitation that has crept
increasingly further out into the archipelago. However, it is primarily the higher classi-
fications of exploitation that have been on the rise, while the segment of the lower clas-
sification of exploitation has kept relatively constant.

On the whole, the general picture is one of successive exploitation where otherwise un-
disturbed shorelines in the first place have a single jetty built. This is followed by the
gradual addition of more jetties being built, in an ongoing process of both the increasing
density in and the increasing expansion of already exploited parts of the shoreline. In
the process, plants and animals have been increasingly pushed back, and can as a final
result, lose their natural habitats completely. Outdoor recreational life as a whole has, in
turn, faced a considerable reduction in access to undisturbed shores. At the current rate
of exploitation, any present undisturbed shores can be non-existent in 150 years.

It is important to approach each submitted shoreline protection case in the holistic con-
text of the entire provincial landscape, and to be aware of how total exploitation has
changed over time.

A combined historic, ecologic, and geographic view can increase the understanding of
our shores as a limited resource. It is not until we use a holistic perspective that we can
fulfill the intentions of the Swedish Shore Protection Act: To protect the prerequisites
for public outdoor recreational life, and to preserve good conditions for life in water and
on land for plants and animals.

BALANCE Interim Report No. 26 1-1
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2 AIM AND OBJECTIVE

This study aims, with the use of some examples from a spread of geographic locations,
to demonstrate how the physical exploitation of shorelines has developed in the Stock-
holm archipelago during the second half of the 20" century. The intention is to illustrate
the need for a comprehensive view, a long- term approach, and for additional knowl-
edge about the area’s developmental history, in the management of our shorelines.

The objective has been to produce a digital map database with the help of aerial photog-
raphy, which shows the degree of exploitation at three different points in time, so that
the change in shoreline exploitation can be followed. The exploitation has been studied
with the help of using jetties as indicators.

The study is also submitted as a component to the EU project BALANCE, which has
the long-term objective of a sustainable use of the Baltic Sea. The project aims, among

other things, to develop strategies and methods for marine physical (town and country)
planning (BALANCE, 2006).

Photo 1. A tty for small privae recreation boats. Photo: Christina Fagergren
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3 A STUDY OF CHANGE

In order to judge the conditions along our shorelines today, an historical, ecological, and
geographic frame of reference is needed. It is important to look back to the time when
The Swedish Shoreline Protection Act was first enacted, partly to get a picture of the
extent and distribution of the physical shoreline exploitation then, and partly to see how
the exploitation has changed over time.

If we lack the knowledge of the historical situation, one can only compare with the pre-
sent situation in today’s decision-making processes. Then the total historical picture of
change is lost: what changes have occurred, where they have occurred, and at what
speed.

It is important to put all shoreline exploitation into a provincial landscape context. It
gives us a better understanding, because the shorelines are a limited resource. A struc-
tured information basis for planning which factors in the historical development can
contribute to better management of our shorelines in the future. An historical, ecologi-
cal, and geographic analysis also makes possible a future evaluation of The Swedish
Shoreline Protection Act.

Photo 2. Untouched stretch of shoreline. Photo: Emil Bostrom
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ATTRACTIVE SHORELINES

Shoreline Protection

There is a great interest in using our shorelines in different ways. We use them for a
number of different things: housing (year-round and leisure), different commercial ac-
tivities (fishing, harbors, tourist industry etc.), military purposes, and last, but not least,
shorelines are of great interest for active outdoor recreation. There one can experience
the great outdoors and/or just relax.

At the same time, the shore area also contains the habitats of a large number of plant
and animal species. Knowledge about the effects of the physical exploitation of shore
environments on their biological diversity is limited, but clearly it means everything
from encroachment, to the direct loss of habitats.

The increasing pressure on the shorelines has had its influence on the legislation. Shore-
line protection has been made increasingly stricter since its enactment in 1950, first in
temporary form, and then permanently in 1952 (Naturvardsverket, 1997). From just ap-
plying to certain shorelines to assure access to the shore area for outdoor recreation for
the general public, the protection today applies to our shorelines in general with the
stated purpose “ to protect the necessary conditions for the general public’s outdoor rec-
reational needs, and to maintain good living conditions on land and in water for plant
and animal life” (Sveriges Forfattningssamling, 1998). An important tightening of the
regulations was the decision that from July 1, 1975 to allow the shoreline protection
regulations to apply generally for land and water areas within 100 meters of the shore-
line.

In 2001 Naturvardsverket was given the task of evaluating the existing shoreline protec-
tion, to determine among other things, if the application of the regulations did lead, in
fact, to achieving the shoreline protection program’s objectives. That study pointed to a
string of weaknesses in the regulations (Naturvardsverket, 2002). In spite of the general
public’s interest, which is a major factor in the legislation, it was found that shoreline
protection had not been maintained in certain parts of the country. The cause according
to Naturvardsverket (2002) was, among other things, a complicated set of regulations
that implied that there was difficulty in applying said regulations. The consequences are
that increasing numbers of shorelines are being exploited when the decisions for exemp-
tions do not follow the intentions of the legislation. At the same time, decision appeals
are few, and checks are sporadic. In that way the intentions of shoreline protection are
undermined. Milj6- och samhéllsbyggnadsdepartementet (2005) also sees the lack of a
long-term perspective when it comes to exemption decisions. That is to say that many
small encroachments collectively in the long run threaten our unexploited shorelines.

Physical Exploitation in the Stockholm archipelago
Within the EU-project BALANCE people are trying, among other things, to develop a

method to show the degree of shoreline exploitation. The goal is an exploitation index
which can be an instrument in environmental monitoring.

BALANCE Interim Report No. 26 4-4
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One measure of the physical exploitation of shorelines is the inventorying of boat-
related exploitation. The occurrence of jetties, quays, and small craft harbors (marinas)
can be used as an indicator of the current degree of exploitation (Lansstyrelsen i Stock-
holms ldn, 2001 and 2003). This jetty-indicator is one component of the indicator
method, which has been developed at Léansstyrelsen i Stockholms Ién (2001, 2003). In a
comprehensive inventory of the Stockholm archipelago, the jetty-indicator shows that
an entire 60 % of the inner archipelago was exploited around the year 2000 (Lénsstyrel-
sen i Stockholms 1én, 2004). The boat-related shoreline exploitation decreases then, the
farther out in the archipelago one goes. The corresponding figures for the middle and
outer archipelago were 43 % and 23 % respectively. The jetty-indicator showed an even
clearer gradient for the category very strong indication of exploitation — areas where 36
% of the inner archipelago, 16 % of the middle archipelago, and 4 % of the outer archi-
pelago shorelines are reported. As far as the inner archipelago is concerned, there is a
general increase in the degree of exploitation, the closer the shoreline is to the proper
city of Stockholm (Lénsstyrelsen 1 Stockholms ldn, 2004).

The Stockholm archipelago constitutes about 25 % of the Swedish shoreline of the Bal-
tic Sea (Kautsky & Kautsky, 1995). This fact gives Stockholm County a special situa-
tion, and a special responsibility with respect to the tenth environmental quality objec-
tive A Balanced Marine Environment, Flourishing Coastal Areas and Archipelagos.
This environmental goal is aimed at, among other things, long-term sustainable utiliza-
tion of the shore area with respect to biodiversity, biogenesis, and the values consistent
with outdoor recreation (Miljomaélsradet, 2006).

Life in the Stockholm Archipelago during the 20" Century

At the end of the 19" century a significant break in the trend occurred when the year-
round residents began to leave the archipelago (Hedenstierna, 2000). Between 1945 and
1965 the number of permanent residents in the archipelago was halved from 12,000 to
6,000 when the possibilities grew to live and work in the Stockholm suburbs which
were built in the 1950’s (Skargardsstiftelsen, 2006). With that, the traditional means of
livelihood in the archipelago declined significantly.

At the same time as the archipelago was being depopulated of permanent residents, it
was being increasingly populated by summer residents, and by a general public pursu-
ing outdoor recreation, “agricultural islands became recreational islands™ (Skdrgérdss-
tiftelsen, 2006). Steamboat transportation and road building are factors which contrib-
uted to making the archipelago more accessible. For example, highway route 222 from
Nacka out to Ormingelandet and Varmddlandet is in effect an extension of the mainland
far out into the archipelago. The first Skurubron bridge, today along highway route 222,
was completed in 1915 (Végverket, 2006).

In time, summer residence even extended out into the outer archipelago. The first rec-
reational village on the island of Husar0 for example, began to be built in the middle of
the 20™ century (Stockholms Lans Museum, 2006).

The depopulation of the archigelago had the result that steps were taken to reverse the
trend in the middle of the 20" century. Since then the population has increased to to-
day’s 10,000 — or 7,000 if you only count the permanent residents who live on islands
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without bridge connections. The year-round permanent archipelago resident is often a
Jack-of-all-trades, with a most varied range of work tasks. Among other things, there is
work for caretakers, fishermen, farmers, or within the tourist industry at youth hostels
and guest harbors (Skdrgardsstiftelsen, 2006). The archipelago is also populated today
to a great extent by leisure-time residents, and the share of summer houses converted
into year-round residences is increasing. Active outdoor recreation has a great need of
shorelines. The municipality of Varmdo, for example, has a summertime increase in
population from about 35,000 to about 100,000 people, including leisure-time residents
and tourists (Varmdé Kommun, 2005). In the archipelago there are also larger commer-
cial harbors, and facilities for military operations.

Skargardsstiftelsen in Stockholm County has played a leading role in the use of the ar-
chipelago shoreline. In connection with the reorganization of the Stockholm Archipel-
ago Foundation, all the publicly owned archipelago land was, in principle, collected un-
der one authority. Skdrgérdsstiftelsen today owns 15 % of the land in the archipelago,
75 % is in private ownership, and the other 10 % is owned by corporations (Skirgardss-
tiftelsen, 2006). The Foundation’s land has a protected status, and the shoreline is kept
available for active outdoor recreation.

Photo 3. Water front property. Photo: Christina Fagergren
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5 METHODS AND MATERIALS

5.1 A study of change using the indicator method

The work was conducted initially using the indicator method (Mattisson, 2003), a
method for surveying the degree of exploitation along the shorelines. It is based on the
inventorying of jetties, with the help of aerial photography analysis and/or the occur-
rence of buildings within the shore area. The information concerning the occurrence of
buildings is obtained from the source Fastighetskartan in Geografiska SverigeData
(GSD); real estate property map.

The jetty indicator concept even includes quays and small boat harbors. The frequency
of occurrence of these structures along the shoreline creates then, an indicator of the de-
gree of exploitation in the zone from the shoreline, and 100 meters up on land. The oc-
currence of jetties at the shore and, with that, the indicated exploitation in the shore
zone is presented in 5 classes of exploitation: no, weak, clear, strong, and very strong
exploitation.

Three distinct points in time are included in this retrospective study. The inventory is
comprised of the shorelines which lie outside of today’s built-up areas, according to the
GSD Rdda kartan/comprehensive map from 1997. The reason why the shorelines along
today’s densely built-up areas are excluded is that there are no such earlier maps in digi-
tal form with which to compare.

The occurrence of jetties was interpreted in the aerial photographs from 1960/65 and
1986 respectively. The results from the map readings were recorded continually using
screen digitalizing, and employing the jetty indicator method (Tullback et al, 2001) us-
ing the software program ArcMap 9.1. Each jetty and quay was noted as a point feature,
and each small boat harbor larger than 0.25 hectares has been noted as a surface feature.
As an aid to the screen digitalizing, orthophotos from the year 2000 was used in digital
format.

The present-day occurrence of jetties within the studied area was inventoried in 2001 in
the most recent infrared aerial photographs from 1999 (Lansstyrelsen 1 Stockholms ldn,
2004). The findings from the interpretation of the aerial photographs were checked to
see that the method of interpretation was equivalent to that used when working with the
aerial photographs from 1980’s and the 1960’s. The paved surfaces in the 1999 inven-
tory were eliminated, in order to more clearly identify the exploitation related to boat-
ing. In addition, a check was made of small boat harbors so that they are noted with the
same map symbol, if they were of equivalent size at different points in time. This con-
cerns those harbors whose size was interpreted as close to 0.25 hectares, which is to say
the limit between point and surface features. A harbor identified as a surface feature in
the 1986 aerial photographs should, if the size is the same, even be noted as a surface
feature in the photos from 1999.

Then a frequency of occurrence count was conducted of jetties for each respective point
in time in a “vicinity analysis” within a radius of 100 meters (Neighborhood statistics)
(Mattisson, 2003). That resulted in an exploitation map for each inventoried point in
time, and shows the exploitation indication in 5 classes: no, weak, clear, strong, and

BALANCE Interim Report No. 26 5-7
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very strong exploitation. This means that the “more densely the jetties occur, the higher
the exploitation class designation” that is assigned to that shore area (Lénsstyrelsen i
Stockholms 1dn, 2004).

Both harbors noted as surface features, and densely built-up areas are placed directly in
the highest exploitation class. Each harbor area was given a buffer zone of 100 meters
so that the frequency of occurrence count of jetties would be correct, and not include
any edge effects (Mattisson, 2003). Each densely built-up area was given a buffer zone
of 200 meters (Mattisson, 2003). The explanation for this is that the results from the
analysis of the aerial photographs in 2001 were being formulated at the same time as the
indicator method was under development. Jetties were only officially noted up to 100
meters from the densely built-up area’s borders, and to ensure the correctness of the fre-
quency analysis, the densely built-up areas had to be allotted an additional 100 meters.
Even this has been done to eliminate the edge effect.

In the next step, a comparison was made between the exploitation maps from 1960 and
1999. Here the information was analyzed to see if the indicated degree of exploitation
had increased, decreased, or remained unchanged during the period. The analysis pro-
duced 6 classes of “areas of change”: unchanged untouched shoreline, unchanged ex-
ploited shoreline, new exploitation on unexploited shoreline, increased exploitation on
already exploited shoreline, exploitation has ceased, and reduced exploitation on shore-
lines with ongoing exploitation. The comparison was conducted as an overlay-analysis
in the “raster environment” using the software program ArcMap, with the addition of
Spatial Analyst.

In 3 of the 5 geographical areas of study (Norrtédljeviken, Virmdo- and the Musko area)
are sections of the shorelines that have not been included in the study. The sections that
currently lie within the densely built-up areas have been excluded because of a lack of
older maps of densely built-up areas in digital format. It has therefore not been possible
to follow the development backwards in time, with respect to densely built-up areas,
and their changes when spreading. In addition certain areas have been hidden in the old-
est aerial photos, for secrecy purposes.

Geographical Areas of Study

The geographical areas studied are four sections of the Stockholm archipelago (figure
1). The areas were selected to provide examples from the inner-, middle-, and outer- ar-
chipelago, or if you will, a gradient from densely built-up areas to sparsely populated
areas, or from easily accessible shorelines to more inaccessible ones. The chosen areas
also have a geographic north-south spread. The reason why only a selected number of
areas have been studied is the limited amount of resources allocated for the work.

The availability of aerial photos for stereo-interpretation has to a certain degree influ-
enced the choice of areas, so the work has primarily been carried out using the County
Administrative Board’s existing photographs. There has mostly been a shortage of ae-
rial photos from the 1960’s. This lack of aerial photos mostly concerns the outer sec-
tions of the archipelago. Therefore there are, for example, only finalized interpretations
from 1986 and 1999 concerning the Svartléga-Norrpada-area.

BALANCE Interim Report No. 26 5-8
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Figure 1. The areas studied and their respective surface areas.
1 Norrtaljeviken, 41 km?

2 The Svartléga-Norrpada area, 97 km?

3 The Svarts6-Husaro area, 63 km?

4 The Varmdo area, 169 km?

5 The Muskd area, 162 km?

BALANCE Interim Report No. 26 5-9
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6 INCREASED EXPLOITATION OF THE SHORELINES

The percentage of shoreline with an indication of exploitation increased from 22.2 % in
1960 to 37.4 % in 1999 (figure 2). That is an increase of 68 % in the share of exploited
shorelines. Shorelines without any indication of exploitation (= untouched shorelines)
have, in other words, reduced in spreading by 19.5 % during that period. The pace of
exploitation was in principle, the same after 1986 as it was earlier (figure 2). This con-
clusion holds true for 4 of the 5 geographic areas of study. Concerning Svartldga-
Norrpada, there is no conclusion drawn for the period 1960 to 1986, and the reduction

in the surface area classed as untouched shoreline in this geographical area is small be-
tween 1986 and 1999.

100%
90% -
80% -
70% - 3
60% -
50% - 3
40% -
30% -
20%
10%

0%
1960 1970 1980 1990 2000

Per cent

Procent

Figure 2. The total percentage of beach zone with indication of exploitation (dark gray) and without indica-
tion of exploitation (light gray) respectively, within the geographic areas of study in 1960,
1986, and 1999 (excluding the Svartléga-Norrpada area). The term beach zone as used in
this study includes the area from the shoreline and 100 meters up on land.

The share of untouched shoreline varies between the geographic areas of study (appen-
dix 1 a-e). The Muskéomradet area has the largest share of untouched shorelines (ap-
pendix le). They took up 4/5 of the shoreline in 1960 outside the densely built-up areas,
and do so even today. For the Norrtdljeviken area the situation is the opposite. In 1999
about 45 % of the shoreline lying outside the densely built-up areas was untouched,
comparing with % in 1960 (appendix la). The Varmdo area has a similar history, but in
1986 the share of untouched shoreline was still larger within the Varmdo area, slightly
more than 60 % (appendix 1d). The Svartso-Husarg area had, exactly as Muskd, about
80 % untouched shoreline in 1960, but up to 1986 they declined significantly more in
proportional share than within the Muskd area (appendices 1c and le). In 1999 the
Svartsd-Husaro area had just under % untouched shore zone (appendix Ic¢).

At the same time as previously untouched shorelines have been exploited, the concen-
tration of jetties along the already exploited shorelines has been widespread. The higher
classes of exploitation have, in most cases, greatly increased their share during the pe-
riod (appendix la-e). In 1960 the occurrence of the very strong exploitation indicator
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was only found in the Svartso-Husard and Varmdo areas (appendices 1c and 1d). The
share of this class increased substantially up until 1986, and this class was then also
found in the Norrtéljeviken and the Muskdomradet areas (appendices la and le). In
1999 the concentration of jetties at this level had even reached the Svartléga-Norrpada
area (appendix 1b).

The untouched shorelines occur both as longer continuous stretches, and as more splin-
tered fragments between the exploited areas (appendices la-e). The increase of ex-
ploited areas has occurred partly due to the expansion of already exploited areas, and
partly because of the intensified degree of exploitation. Over time many exploited areas
have expanded at the expense of the untouched shoreline lying between them. In addi-
tion occasional jetties have been built along untouched shorelines.

In a number of cases you can see a zoning within the exploited shoreline areas (appen-
dix 1 a-e). They have a core area where the jetty density is high, which is surrounded by
shoreline areas with a lower jetty frequency (for example: southern V&t0 in Norrtal-
jeviken, Svartso, Ingemarso in Svartso-Husar6omradet, and Rodloga in the Svartloga-
Norrpada area). In some cases shorelines with very strong exploitation indications ad-
join densely built-up areas, which are to be seen as “exploitation-nuclei” (for example
on the southwest side of Muskd and northern Varmdodlandet). Additionally in some
other cases, the densely built-up areas are surrounded by shorelines without any indica-
tion of exploitation.

In a comparison between 1960 and 1999 for degree of exploitation, the Varmdd and
Norrtéljeviken areas had the largest share of expansion areas (appendix 2). Close to 2/5
and slightly more than 1/3 of the shorelines there had been subject to increased exploita-
tion during the 40 years. Next comes the Svartso-Husardomrad area, with slightly less
than Y4 expansion areas. The Muskdomradet area has the smallest share of expansion ar-
eas. There 1/10 of the shoreline has been subject to increased exploitation.

A larger share of untouched shorelines has been made use of within all these areas, than
the previously existing used shorelines there (appendix 2). In the Norrtéljeviken and
Varmdo areas the share is double, and in the MuskGomradet it is 2.7 times as great. Fi-
nally, the Svarts6-Husaréomrad area has 3.7 times as large a share of untouched shore-
lines that have been newly exploited, compared with the previously existing exploited
shorelines which have sustained an increased concentration of jetties.

The share of shorelines with reduced exploitation is very low within all of the areas
studied (appendix 2). VArmd0d, which has the largest share, has more than twice the
amount (4 %) as Norrtélje, which has the smallest share (1.5 %). On most of these
shorelines, jetties have been completely removed.

In Norrtéljeviken, Vatd and the islands to the south of it have a greatly splintered shore
zone with very few untouched shoreline areas (appendix la). Otherwise Norrtaljeviken
is very varied. You can see a higher degree of exploitation along the southern shore, but
here is also found the longest continuous shore without jetties. The pattern is the same
going backwards in time, but the shoreline areas with weak exploitation indication were
more splintered, and the very strong exploitation indication was found not to occur in
1960. Furthermore then it was rather the northern shore in the bay that was more ex-
ploited than the southern one.
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Within the Svartldga-Norrpada and Svartso-Husaro areas can be seen concentrations of
jetties in a few place here and there (appendices 1b and 1c). There the majority of the
shoreline exploitation is localized to the larger islands (Svartso, Ingmarso, Husaro,
Rodldga, and Svartléga) and this has been the case even looking back in time. The far-
ther out you go in the archipelago, the more the jetties lie concentrated together. This
accumulation of the higher degrees of exploitation is also more evident looking back in
time, but the occasional, more isolated jetties were found more spread out, which is true
even today.

At the point in time 1960/65, larger portions of the VArmdo area’s shorelines were un-
touched (appendix 1d). The strongest indication of exploitation was found in the area’s
western portions, and there was only one shore area with the exploitation indication
very strong. In 1986 twelve areas were found in this category. None of these twelve
were then located in the outer parts of the Varmdo area, but in 1999 the highest category
was found even there. Today in the inner parts of the VArmdo area there can be long
stretches between untouched shoreline areas. On the islands in the outer area (Ekno,
Hasseld, Hard, and Stor0) the picture is somewhat more splintered, but you can see a
concentration of jetties along northern Har0’s and southern StorQ’s shorelines. On these
islands are longer continuous stretches of untouched shorelines, but western Harg’s and
Ekn6’s untouched shorelines are obviously fragmented.

Larger portions of Muskd’s untouched shorelines lie within a military restricted area and
the nature reserve area Hammersta—Haringe (appendix le). They are more or less con-
tinuous, in contrast to shorelines lying outside of these areas. There the indicated degree
of exploitation is considerably higher with regard to prevalence, so that the untouched
shorelines are comprised of only smaller fragments. The highest category of “degree of
exploitation”, very strong exploitation, is however chiefly represented within the mili-
tary restricted zones. In the 1960’s there were a couple of areas with a clear indication
of concentrated shoreline exploitation: Muskd village, and on the mainland just north of
Haringe. In 1986 the number of areas had increased to six, and in 1999 one additional
area had appeared.
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DISCUSSION

Exploitation within an Historical Perspective

This study shows that the untouched shorelines of our archipelago have become sub-
stantially fewer during the last 40 years. It is evident that the untouched shorelines are
fewer and fewer the closer one gets to Stockholm. A considerably less obvious exploita-
tion gradient is the change in exploitation that has occurred over time. The physical
shoreline exploitation that can be related to boating has, in general, increased since the
1960’s, when the exploitation pressure in the course of time has moved farther and far-
ther out into the archipelago. There is today a year-round permanent population living
in the old summer houses from the 1910’s, which are found in the inner parts of the ar-
chipelago. There are examples from the middle archipelago that today have the same
indication degree of exploitation as the inner archipelago had in the 1960’s. Today’s
modern ways of transportation out into the archipelago make the distances feasible, and
the great interest in the middle and outer archipelago will hardly decline.

The question is if in the long run, there will be enough shorelines for us all?

The exploitation has developed gradually, both in time and geographic space. In conflict
with The Swedish Shore Protection Act’s first aim, portions of the shoreline have suc-
cessively been claimed, and by that means, become inaccessible to the general public’s
active outdoor recreation. One individual encroachment may seem relatively innocent,
but looking at it with a habitat perspective, this study shows a severe trend — that our
archipelago shorelines are going to continue diminishing even in the future. Certain
types of shorelines can be expected to diminish to a greater extent than others, for ex-
ample, level shore areas. The development of densely built-up areas between 1960 and
1999 (not studied here) and the fact that this study focuses on the frequency of jetties
(how densely the jetties are situated with respect to each other) and not possible addi-
tions to and extensions of existing jetties, make the situation even more serious. It can
be assumed that the jetties have not only increased in number, but have also grown lar-
ger in size during the period. This has also contributed to reducing the amount of un-
touched shorelines.

We can make the observation that certain shorelines have succeeded better in the face of
exploitation than others. Nature reserves and military restricted areas, for example, have
in practice preserved shorelines untouched. Muskd however, is a good example of how
the pressure has increased on the surrounding shorelines, and a picture emerges of hard
pressed shorelines which, when they have no protection because of specific owner cir-
cumstances, have only fragments of untouched coast remaining.

Which shorelines are there, that remain? The question is important, not just from the
perspective of the outdoor recreation enthusiast, but also with thought for the plant and
animal life. In aerial photographs it is clear that the shorelines that are “left over” are of-
ten inaccessible and without easy access to the water, for example cliffs. The shorelines
that have been exploited are the same ones which are of greatest interest to active out-
door recreation enthusiasts: level shorelines where you can relatively easily access the
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water, and where it is relatively shallow. These shallow water areas are essential to plant
and animal life. Here the variety of species is large, and here also is where we have im-
portant nurseries for fish, among other things (Naturvardsverket, 2005).

The conditions necessary for the general public’s outdoor recreation needs can not be
seen as safeguarded; neither can it be asserted that good living conditions are being
maintained on land and in the water for plant and animal life. To change this develop-
ment requires the insight that the shorelines are a limited resource, and an awareness of
how the exploitation process looks, and what the ecological consequences will be on the
habitats in question.

1. That with great likelihood, an isolated jetty on a previously untouched shore will
become a future nucleus of exploitation surrounded by somewhat less exploited
shorelines.

2. That such exploitation nuclei expand, and only leave fragments of untouched
shorelines between themselves.

3. That expansion eventually devours those small fragments between the exploited
stretches of shoreline.

Slowly the untouched shorelines are transformed into clearly exploited shorelines, and
this is because one has no historic perspective, but only refers to today’s, and possibly
yesterday’s degree of exploitation. With the present pace of exploitation, the untouched
shorelines within the geographic areas studied will be gone in about 150 years. It is
likely that the situation is just as serious in the other parts of the inner and outer archi-
pelago. Seen from the human perspective, this means that only two additional genera-
tions will be able to experience untouched shorelines.

It is important that the responsible authorities take particular responsibility to see to it
that the shoreline protection laws are obeyed using the perspective that respects the
ecology of the range of habitats. Only then can the work be focused on securing the
biodiversity on all three levels: genetic, species, and biotope. At least in the Stockholm
archipelago there is an urgent need for a more restrictive approach to granting exemp-
tions. Individual cases involving a “request for exploitation” must be put in a larger con-
text, so that the consequences can be evaluated over time on a county-landscape level. It
i1s important to evaluate: the degree of fragmentation of the untouched shorelines, the
distance between the fragments, the size of the fragments, and last but not least, the type
of shoreline in question. This all needs to be done so that the proportions can be kept
between the different types of shorelines, and also so that sufficiently large portions of
the shorelines of specific quality-types can be protected on a long-term basis. It is also
important to critically review the degree of exploitation of the already exploited areas,
so that a possible additional exploitation can be directed to these shorelines.

In working with the tenth environmental quality objective, A Balanced Marine Envi-
ronment, Flourishing Coastal Areas and Archipelagos, one needs to have a collective
and integrated approach to our shorelines. How the shorelines are managed and used is
an important part for reaching the objective. Milj6- och samhillsbyggnadsdepartementet
(2005) emphasizes the importance of improving supervision, training, and information
quality in connection with all matters concerning shoreline protection. An historical-
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geographical frame of reference would serve that purpose by being a foundation for su-
pervising decision-making, and also for being useful in producing training and other in-
formational materials. In this way the conditions for using the shoreline zone will be
sustainable in the long-term, as seen from the aspects of biodiversity, biogenesis, and
the values of active outdoor recreation.

Methodology Discussion

In connection with the reading of aerial photographs, a number of errors can arise de-
pending on the method used. There can be reflections on a water surface, making jetties
undetectable in the aerial photographs. High heights, very steep slopes, or trees at the
water’s edge can cause a shadowing of the shoreline so that a certain number of jetties
can not be seen. The date of the photographing usually has significance for interpreting
the vegetation information in the CIR (color infrared) aerial photographs. It is unclear
what effect it has on the identification of jetties, but most likely any possible problems
are negligible.

Older photographs can be of such a quality, that it is difficult to see the physical features
one wants to see. Furthermore the photos are black and white, which also limits the
readability, especially when the vegetation is to be identified. When it comes to identi-
fying jetties, there is some positive compensation by virtue of the fact that the landscape
was more open in the 1960’s than in the 1980’s and 1990’s. In other words, the prob-
lems concerning the shadowing of the shoreline were fewer.

Using different aerial photograph interpreters within one and the same study can present
problems. Doing this requires that the definitions be clear for each type of map feature
to be interpreted, and that every interpreter makes equivalent interpretations with re-
spect to the features being studied. To reduce this problem, the reading of the 1999 ae-
rial photographs has been checked so that only the physical exploitation related to boat-
ing has been included, and also that equivalent interpretations have been made
regarding features, areas, and positioning.

It is important to stress that this is a comparison in time between three density analyses.
Many of the changes that are made in connection with jetties are not seen in this study.
This concerns those cases where jetties have not increased in number, but (the existing
ones) in size. They have been documented as a jetty at each point in time, in spite of the
fact that they have become larger, and their impact on the shoreline can be more exten-
sive. In other words, this method does not capture the changes in size, and the results do
not have as high a resolution as would be wished in order to be able to include such
changes.

Since the shorelines which lie within today’s densely built-up areas (see the section
Methods and Materials, A study of change using the indicator method) have not been
included in this study, it means that important areas of change have not been reported
here. It is clear however, from reading the aerial photographs, that big changes have oc-
curred: old densely built-up areas have expanded, and new ones have appeared. The
changes which one above all is not able to track, are the gradual transitions to class 5,
and the untouched areas which are directly transformed into densely built-up areas.
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9 APPENDIX 1A-E

The geographic distribution and the percentage share of the respective degrees of ex-
ploitation within the studied areas for the years 1960, 1986, and 1999.
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Appendix A

The Norrtéljeviken area
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Appendix B

The Svartléga-Norrpada area
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Appendix C

The Svarts6-Husaro area
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Appendix D

The Varmdo area
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Appendix E

The Muskd area
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(Real Estate Property map)
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10 APPENDIX 2

The percentage of shores where the exploitation situation has not changed, increased or
decreased during the period of 1960 to 1999.

The Norrtalieviken area The Svartso-Husaro area
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10,3

m Undisturbed shore, unchanged

= Exploited shore, unchanged

= Undisturbed shore with new exploitation
Exploited shore with increase in exploitation

m Exploitation has ceased allowing natural recovery
Exploited shore with reduced exploitation
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assist stakeholders in planning and implementing effective management solutions for sustainable use and pro-
tection of our valuable marine landscapes and unigue natural heritage. The template will be based on data
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“Delineation of the BALANCE Pilot Areas”

"Development of a methodology for selection and assessment of a representative MPA network in
the Baltic Sea — an interim strategy”

"Feasihility of hyperspectral remote sensing for mapping benthic macrealgal cover in turbid coastal
waters of the Baltic Sea”

"Literature review of the "Blue Corndors” concept and its applicability to the Baltic Sea”
"Evaluation of remote sensing methods as a tool to characterise shallow marine habitats |”
"BALAMNCE Cruise Report - The Archipelago Sea”

"BALAMNCE Cruise Report - The Kattegat”

“BALAMCE Stakeholder Communication Guide”

“Moadel simulations of blue corndors in the Baltic Sea”

"Towards marine landscapes of the Baltic Sea”

"Fish habitat modelling in a Baltic Sea archipelago region™

“Evaluation of remote sensing methods as a tool to characterise shallow marine habitats (I
“Harmonizing marine geological data with the EUNIS habitat classification”
"Intercalibration of sediment data from the Archipelago Sea”

"Biodiversity on boulder reefs in the central Kattegat”

“The stakeholder - nature conservation’s best friend or its worst enemy?"

"Baltic Sea oxygen maps”

"A practical guide to Blue Corridors”

“The BALANCE Data Portal”

“The reproductive volume of Baltic Cod — mapping and application”

“Mapping of marine habitats in the Kattegat”

"E-participation as tool in planning processes”

“The modelling Furcellaria lumbricalis habitats along the Latvian coast”

“Towards a representative MPA network in the Baltic Sea”

"Towards ecological coherence of the MPA netwaork in the Baltic Sea”

“What's happening to our shores?"”

"Mapping and modelling of marine habitats in the Baltic Sea”

"GIS tools for marine planning and management”

"Essential fish habitats and fish migration patterns in the Northern Baltic Sea”

“Mapping of Natura 2000 habitats in Baltic Sea archipelago areas”

“Marine landscapes and benthic habitats in the Archipelago Sea”

“Guidelines for harmonisation of marine data”

"The BALANCE Conference”

In addition, the above activities are summarized in four technical summary reports en the following themes 1) Data availability and
harmonisation, 2) Marine landscape and habitat mapping, 3} Ecological coherence and principles for MPA selection and design, and 4) Tools
and a template for marine spatial planning, The BALANCE Synthesis Report "Towards a Baltic Sea in balance” integrates and demonstrates

the key results of BALANCE and provides guidance for future marine spatial planning.
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