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Abstract

The urban forest landscape in Europe differs depending on the past history of sociopolitical cultures. Latvia presents
a special case, as perceptions of urban green spaces changed from a period of Germanic dominance, to a developed
European Republic, later subdued in the Soviet era, and now to a European country in transition. The human footprint
has been relatively moderate, and there is little alienation between people and natural values. In Riga there are 15 forest
tracts, some connected with rural forests and others are isolated remnants of ancient or planted forests. These forest
stands are mostly dominated by Scots pine Pinus sylvestris L. on poor dry soils, with a characteristic feather-moss layer.
While recognition of the importance of urban forest ecosystems in resilience of the city is growing, recreational pressure
and demands for aesthetical, novel, man-made landscapes are significant. Governance in Latvia almost completely
overlooks the complexity of urban forest management and there have been no attempts at integration of ecological,
social, aesthetic and recreational functions in all-encompassing landscape planning of Riga forests with all relevant
stakeholders participating. As a result, the ‘naturalness’ of the forests has been largely shaped by recreation loads. Knowledge
is needed on the ecological and recreational functions of these forests, in order to develop specific management plans.
We firstly used species and plant functional groups to derive indicators to determine extent of ecological degradation of
the forests. Secondly, we applied the psychophysical method to determine public preferences for forest landscape models
on images that were created with the aim to portray different management practices (e.g. retention of deadwood, cutting
of understorey, and recreational infrastructure). We examined four types of forest landscapes and found a significant
difference both in public preferences between them and in choices of respondent groups for the most preferable landscape

for recreation.

Key words: recreation, forest management, landscape preference

Introduction

Urban forests are part of a complex environment
that contains complicated diverse and interconnected
ecosystems. The wooded area is an indicator of sus-
tainability in the city; forest provides natural areas to
inhabitants, which needs to be considered in city de-
velopment and policy (Weng 2007, Cekule 2010). While
recognition of the importance of urban forest ecosys-
tems in resilience of cities is growing, recreational
pressure and demands for aesthetical, novel and man-
made landscapes are high. Spatially non-planned rec-
reation and excessive recreation loads have impact on
forest ecological functions and create a mosaic of dis-
turbed and undisturbed forest compartments (Bell 2008,
Kuzmina and Treshkin 2010). Planning of the urban
environment needs to combine landscape design with
ecological management to develop stand stability,
ensure that recreation does not cause degradation of

forest ecological functioning, and to develop the re-
spective infrastructure to increase forest accessibili-
ty while conserving its biological value (Emsis 1980,
Heyman et al. 2011).

In Europe, the inclusion and maintenance of nat-
ural areas in cities has long traditions from the start
of development of civilization (Cekule 2010). The roles
of urban green spaces differ widely between Europe-
an cities and towns due their different environmental
and socio-cultural background. The forest culture of
the northern Europe in the eastern Baltic countries and
Fennoscandia is rather similar, in those forest is a sig-
nificant element of everyday lives, it is important in
national economies, and is a major element of the land-
scape (Tyrvéinen et al. 2006, Bell 2008). In this respect,
the recreational and aesthetic benefits of urban for-
est are traditionally important (Gunnarsson and
@hrstroom 2007, Chen and Jim 2008), which differ from
the central Europe, where land conversion processes
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have been profound. In Latvia, as in other countries
of the Northern Europe, the human footprint on na-
ture throughout the twentieth century and the aliena-
tion between people and nature had less impact.

About 0.8% of all Latvian forests are considered
urban forests and 20% of urban areas are covered by
forests (Donis 2001). Presently, natural areas contrib-
ute 54.2% of the total area of Riga (Cekule 2010), of
which the inner city wooded area is 4244 ha. Accord-
ing to Latvia legislation the urban forests cannot be
exploited for timber production as the main manage-
ment goal and clear-cutting is not allowed. Thus, the
main management activities are focused on forest
structure and health. Governance in Latvia largely
ignores the complexity of urban forest management
and there have been no attempts at integration of
ecological, social, aesthetic and recreational functions
in all-encompassing landscape planning of Riga for-
ests with all relevant stakeholders participating. Thus,
while knowledge of the multiple functions and signif-
icance of urban green areas in Riga does exist (Jan-
kovska et al. 2010), it is not integrated in planning
documents. In Riga there is no unified forest or green
area management model or plan, and information ex-
change with state institutions, NGO’s and other organ-
izations is poor (Gaiss 2009). Tyrvéinen et al. (2008)
considered that problems in regard to urban forest
infrastructure exist in all of the new European Union
countries. Generally, the intensity and ways of forest
management are determined by forest policy and
ownership but the financial resources allotted for man-
agement of European city forests is often insufficient,
leading to degradation of functions of and decrease
of use (Gundersen et al. 2006).

In Riga, there is a need to determine recreational
loads to forests and thier impact on vegetation. Pre-
vious research showed that the recreational target of
going for a walk in a forest was chosen by 60% of Riga
city inhabitants and 34% of respondents travelled to
the forest afoot. The mean distance for this recreation-
al target in Riga city was 1.5 km on working days. This
information was used to create a GIS model that pre-
dicted average distribution of visits/year to forest
areas afoot for walking (Jankovska et al. 2013). The
predicted highest recreational pressure occurred in
isolated forests located in proximity to the city centre
and in places with greater population density. Tradi-
tional phytosociological study showed insignificant
changes of the forest environment and typical boreal
forest vegetation. Significant proportion of boreal
vascular plant and moss species) was observed in one
group of communities, which were called unimpacted
forest (Straupe et al. 2012). In another group (impact-
ed forest), the proportion of boreal species was low

(mainly in the tree and shrub layers), nemoral tree
species were more common, ground vegetation was
trampled, and there was a larger proportion of adven-
tive and introduced species. However, the processes
governing vegetation composition in relation to rec-
reational load might best be studied using plant at-
tributes (Ikauniece et al. 2013) rather than by the tax-
onomic units of species. Clearly this needs to be bet-
ter understood, to enable choosing the correct man-
agement methods.

Natural character of the forest and the landscape
are the main factors determining its perceived value
and suitability for recreation. Each person’s individu-
al value of a forest for recreation is based on their
conception of a landscape beauty and personal emo-
tional longings (Gobster 1996, Jestaedt 2008). These
different invidual needs and perceptions differ, creat-
ing conflicts in the choice of a forest lansdcape cre-
ated by forest management (Tyrvéinen et al. 2003).
Therefore, there is a need to determine the perceptions
and values of the human community regarding its rec-
reation in forest, which would allow to choose man-
agement methods that retain or create these qualities.
However, ecological functioning of a forest is just as
important as are needs for recreation, and both need
to be integrated in planning. The chosen managment
methods should promote natural succession, be eco-
nomically efficient, and promote use of forests for
recreation (Jankovska 2013).

Assessment of visual quality and suitability for
recreation, depending on forest management intensi-
ty, was carried out in Latvia in 2008 (Donis 2011). The
preferred choice for recreation was a forest landscape
formed by sparse stands, or a forest composed of a
mixture of sparse to dense stands. The least preferred
was landcape with clearcuts. Most respondents pre-
ferred some facilities (for example, paths) but while
conserving naturalness. The least preferred were for-
est stands affected by cutting and those transformed
into wooded parks.

This paper presents an empirical application of the
psychophysical methods to study the landscape ex-
perience and perception. These methods employ tech-
niques that allow to examine the relationships between
experiential qualities of landscapes and their physical
charasteristics. Photographs of landscapes are gener-
ally used, whereby the effect of specific physical char-
astersitics of landscape on perceived experiential qual-
ities (safety, preference, scenic quality) can be inves-
tigated by manipulating the physical charastersitics of
landscape (e.g. by adding or taking away different
attributes) (Karmanov 2008). This approach allows
high accuracy in assessment, as it involves humans
as observers of landscape quality and estimates the

I 2014, Vol. 20, No. 2 (39) I, 1SSN 2029-9230 [

343



BALTIC FORESTRY

I URBAN FORESTS OF RIGA, LATVIA — PRESSURES, NATURALNESS, ATTITUDES /.../ BN . JANKOVSKA ET AL. I

role of biophysical characters of the landscape. The
psychophysical methods has been widely used in
Fennoscandia in the past 30 years in assessment of
landscape quality (Gundersen and Frivold 2008) and
the most important recreation and landscape value
paramaters have been utilized in forest policy, plan-
ning and management in several European countires
(Kohsak and Dembczynski 2004).

The first goal of our study was to determine ef-
fect of recreational pressure and forest tract size on
composition of vegetation in terms of plant attributes.
The second goal was to evaluate the impact of differ-
ent management activities to landscape attributes to
identify the most preferred landscape models for rec-
reational use by groups of local residents. Thirdly, the
above goals were integrated to provide suggestions
for optimal management directions for forests of Riga.

Materials and Methods

Site description

Riga city forests consist of 15 forest tracts, some
of which are connected with rural forests outside the
city and others are small isolated forests (Figure 1). The
dominant tree species is Scots pine Pinus sylvestris L.
(88% of total forest area). As most of the pine forests
(80% of the area) occur on poor sandy soils, they have
high landscape appeal due to openness but are highly
susceptible to recreational pressure (Emsis 1980, Straupe
and Kreile 2010). The city forests have been planted or
are fragments of older forest. Stand age is mostly 80-
100 years. The vegetation of Riga urban forests has
diverse structure, from typical open dry pine forest to
patches overgrown with shrubs or a grass-dominated

Figure 1. Riga city forest tracts: 1-Bulli, 2-Bolderaja, 3-
Kleisti, 4-Imanta, 5-Mezaparks, 6-Vecdaugava, 7-Katlakalns,
8-Sampéteris, 9-Jaunciems, 10-Babelite, 11-Ulbroka, 12-
Smerlis, 13-Mangalsala, 14-Jugla, 15-Bikernieki

cover. The management of green areas in Riga is regu-
lated by the Riga Dome regulations No. 34 on use and
building in the Riga territory. All green areas are de-
fined as nature areas. They are not classified by func-
tional, landscape and natural elements, and include rec-
reation areas, forest parks, agricultural land and forest
(Jankovska 2013). Most of the wooded area of Riga is
classified as forest park with primary use by recreation,
sports and tourism, however the accessibility and rec-
reation infrastructure are not developed properly. An-
other category is forests, which are considered as are-
as with primary forest ecosystem function. Spatially, the
inner city wooded areas are forest parks and those on
the outskirts are forests. In this paper, we consider the
forest category.

Vegetation analysis

Three plots (2020 m) were placed in each of the
fifteen forest tracts in dry Myrtillosa pine forests. Veg-
etation was decribed by layers using standard field
methods (Straupe et al. 2012). To understand the main
processes governing plant community formation rath-
er than analyze vegetation by taxonomic species com-
position, the plots were described by plant attributes.
A matrix was derived with total cover in plots of spe-
cies by plant structure (tree, tall shrub, low shrub, forb,
graminoid, fern and moss), common habitat (boreal for-
est, temperate forest, grassland), introduced plus ad-
ventive species, nitrophilous species, and plant strate-
gies (stress tolerant, competitor and ruderal) sensu Grime
(2002). Information on plant attributes was taken from
the Biolflor database (Kuhn et al. 2004). A species was
considered nitrophilous if it had a rank of at least 7 on
the N according to the Ellenberg scale. Then, redun-
dancy analysis (RDA) was conducted to identify gra-
dients in vegetation composition based on these at-
tributes, constrained on a matrix of environmental fac-
tors (recreation load and forest tract size). Recreation-
al load was estimated as potential number of visits per
year (Jankovska et al. 2013). Based on the estimated
loads, the forest tracts were classified into 9 recreational
load classes. Forest tract size was estimated in ha.

Landscape quality

We used the psychophysical method for evalua-
tion of forest landscapes to determine forest manage-
ment activities that affect the visual appeal of a land-
scape and willingness to use it for recreation. The psy-
chophysical paradigm provides a way to predict which
landscape factors are associated with public perception
of scenic beauty, in a framework of landscape manage-
ment application (Zube et al. 1982). We chose four typ-
ical landscapes of Riga city forests, which differed in
vegetation, structure and landscape attributes (open-

I 2014, Vol. 20, No. 2 (39) I,  (SSN 2029-9230

344



BALTIC FORESTRY

I URBAN FORESTS OF RIGA, LATVIA — PRESSURES, NATURALNESS, ATTITUDES /.../ . JANKOVSKA ET AL. I

ness, diversity, coherence, visual accessibility, etc.): two
rather unimpacted forest tracts (Bulli and Mangalsala)
and two impacted forest tracts (Anninmuiza and Meza-
parks). On these images, which we defined as the sta-
tus quo state, we modified seven more images using
PhotoShop 7.0. to portray changes in landscape (veg-
etation structure) and accessibility (amenities) that
would result from various types of management. Thus,
four choice sets were created (‘Anninmuiza’; *MeZa-
parks’;’Bulli’; ‘Mangalsala’), each with eight images:
status quo state and seven different hypothetical land-
scape models. On each image was also given the esti-
mated cost of the management (per hectare) and defined
changeable landscape attributes created by management
(branches, understorey, logs and recreational facilities).
A survey of residents was conducted in Riga city for-
ests and neighbourhoods in 2011 to determine commu-
nity preference. A total of 506 respondents were in-
volved. Each respondent was provided with 4 sheets
or choice sets corresponding to the four status quo
situations and were asked to choose only the most
preferred landscape model in each choice set for recre-
ational activities.

Further, we tested significant differences in the
preferences for all respondent groups among each
hypothetical landscape model but in this paper we
present only the differences between the status quo
state and models. The respondents were divided in the
following groups: women (A); men (B); visit on week-
days/weekends (C); visit on weekends (D); respond-
ents with higher and secondary education, who visit
a forest on weekdays/weekends (E); and respondents
with higher and secondary education, who visit a for-
est on weekends (F). The level of significance between
landscape models features was determined by calcu-
lation of confidence intervals. Assuming that in large
sample groups the theoretical value of Student’s cri-
terion is t,= 1.96, then if ¢, . <1.96, the relationship is
not significant, and if ¢, >1.96, the relationship is
significant (Liepa 1974).

Results

Vegetation analysis

RDA was used to determine effect of recreational
pressure and forest tract size on composition of veg-
etation in terms of plant attributes (e.g. life form, strat-
egies). A Monte Carlo test showed that the first RDA
axis and the ordination of both axis were significant
and could not be explained by chance (accordingly,
p = 0.0080 and p = 0.0020) (Figure 2). Although the
coefficient of determination R? was rather low (trace
= 0.199), forest tract area was significantly related
(GLM, p < 0.05) to RDA axis 1 and recreation load to

RDA axis 2. More boreal and moss species were found
in large forests. Greater recreational pressure was as-
sociated with more grassland, nitrophilous, tall-shrub,
and temperate zone species.

Landscape quality

Of the landscape models that were significantly
more often chosen than the status quo state, the mod-
els with the most significant differences in choice are
presented in Table 1.

The status quo state of the choice set ‘Bulli’ rep-
resents an open forest with uniform tree age structure
but its location on dune topography and the presence
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Figure 2. RDA ordination of plots described by plant at-

tributes constrained on the environmental variables (recrea-
tion load and forest tract area)

of understorey saplings and shrubs make the landscape
to be complex, attractive and diverse (Figure 3a). The
most frequently chosen landscape models were VI and
VII (Figure 3b-c), respectfully, confirmed by 31% and
16% respondents. In comparison, the status quo state
was chosen only by 6% respondents. The most cho-
sen landscape model was VI (5.11d=t; .d<9.26) con-
firmed by all respondent groups (defined management
activities: understorey removed; facilities implemented
— path and bench; Figure 4b). The second most cho-
sen landscape model (3.72d=t, ,.d<6.06) for all the re-
spondent groups was model VII (defined management
activities: shrubs not cut, logs and dead branches
present, and facilities implemented; Figure 3c). For A,
B, D, E and F respondent groups, the third most cho-
sen was model V (3.00d=t,,.d=<5.03) (samplings and
shrubs cut, logs removed, dead branches removed, fa-
cilities implemented; Figure 3d), but for respondent
group C (¢,,,=2.19) — the third choice was model IV
(understorey, dead branches and logs present, without
facilities; Figure 3e).
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Table 1. The most significant differences Respondents Bulli Anninpmuiza Mangalsala MezZaparks
between the status quo state and landscape group/Three the 1. 2. 3 1. 2 3. 1. 2 3. 1. 2 3.
models most  significant
altermatives
A Alternative \Y| Vil \ Vi \% Vil 1] - - Vi Vi \%
No
t 816 413 380 640 480 329 338 371 350 266
B Alternative VI Vil \% Vi \% Vil 1] - -V Vi -
No
t 650 550 300 653 532 359 398 471 203
C Alternative \Y| Vil v Vi \% Vil 1] - - Vi 1] ]
No
t 511 353 219 481 429 209 281 455 266 233
D Alternative VI Vil \% VI \% Vil 1] - -V VI VI
No
t 926 6.06 503 804 577 450 445 6.10 369 284
E Alternative VI Vil \% Vi \% Vil - - -V Vi Vi
No
t 797 581 343 752 436 360 421 275 220
F Alternative Vi Vil \% \% VI Vil 1 Vil -V Vil VI
No
t 665 372 337 574 525 312 361 223 317 286 284

Respondents groups: A — women, B — men, C — visits on weekdays/weekends, D — visits the weekends, E —
respondents with higher and secondary education who visit a forest on weekdays/weekends, F — respondents with
higher and secondary education who visit a forest on weekends; t — Students criterion

The status quo state in the choice set ‘Mangalsa-
la’ depicted an open accessible pine stand with homo-
genous tree structure (Figure 4a). The most chosen al-
ternatives models, which significantly differed from the
status quo state, were 111 and VII, respectively, by 29%
and 21% respondents. The status quo state was cho-
sen only by 11.4 % respondents. Landscape model III
was most often chosen (2.81d=t, ,.d=<4.45) by all respond-

(a) The Status quo state

(c) Model VII, second most often
chosen by all respondent groups

(b) Model VI, most often chosen
by all respondent groups

(d) Model V, third most often
chosen by respondent groups
A/B,D,E andF

(e) Model 1V, third most often
chosen by respondent group C

Figure 3. The most often chosen landscape models in the
choce set ‘Bulli’ (author: 1. Bojare)

ent groups except group E (defined management activ-
ities: understorey and dead branches present, logs re-
moved and facilities not implemented; Figure 4b). Land-
scape model VII (understorey present, dead branches
and logs removed, facilities implemented) was the sec-
ond choice (7, ,=2.23) after model 1II for respondents
from group F (Figure 4c). For respondent group E, the
landscape models did not differ in choice.

The status quo state of the choice set ‘Annin-
muiza’ was a forest stand with dense sapling and shrub
understorey, which made the landscape to be closed,
unable to see through and uniform (Figure 6a). The
most often preferred landscape alternatives were VI,
V and VII, selected by 27%, 21%, and 14% respond-
ents, respectively. In comparison, the status quo state

(a) The Status quo state

(b) Model Ill, most often
chosen by respondent
groups A, B, C, D, and F

(c) Model VII, second most
often chosen by
respondent group F

Figure 4. The most often chosen landscape models in the
choice set ‘Mangalsala’ (author: I. Bojare)
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was chosen only by 5.3% respondents. Alternative VI
was most often chosen by A, B, C, D, and E respond-
ent groups (4.81d=t, ,.d<7.52), while this was the sec-
ond choice for respondent group F (¢,,,=5.74). In this
model, the defined management activities were: under-
storey, dead branches and deadwood removed, and
facilities implemented (Figure 5b). Landscape model V
(understorey and dead branches present, dead wood
removed and facilities implemented) was the second
choice for A, B, C, D, and E respondent groups
(4.36d=t, ,.d<5.77), while this was the first choice for
respondent group F (¢, ,,=5.25) (Figure 5c). Landscape
model VII was the third choice (2.09d=t, . d<4.05) for
A, C, D, E and F respondent groups (understorey re-
moved, deadwood present, dead branches removed,
facilities implemented; Figure 5d), while model VIII was
the third choice (¢,,,=3.59) for B respondent group
(understorey, dead branches and deadwood present,
and implemented facilities; Figure Se).

The status quo state of the choice set ‘Mezaparks’
was a wooded meadow setting in an intensively man-
aged even-aged stand. There was a path in the fore-
ground, and the landscape was open, accessible and
homogenous but the understorey made the landscape

(a) The Status Quo state

(c) Model V, second best choice
for respondent groups A, B, C, D,
and E; most chosen model by
respondent group F

(b) Model VI, most chosen by
respondent groups A, B, C, D, and
E; the second most chosen by

respondent group F

-4

(d) Model VII, third most chosen (e) Model VIII, third most chosen
by respondent groups A, C, D, E, by respondent group B
and F

Figure 5. The most chosen landscape models in the choice
set ‘Annipmuiza’ (author: I. Bojare)

to be complex and attractive (Figure 6a). The most
preferred alternative models were VI, V and VII, cho-
sen by 27%, 21%, and 14% respondents, respective-
ly. In comparison, the status quo state was chosen only
by 5.3% respondents. This choice set had the most
variability in respondent preferences, as also indicat-
ed by the lower values of significance. A and C re-
spondent groups most preferred (3.71d=t  d=<4.55),
and F group second-most preferred (¢,,,=2.84) land-
scape model VII (defined management activities: un-
derstorey and dead branches removed, deadwood
present, and facilities implemented; Figure 6b). Land-
scape model VI (understorey removed, dead branches

(a) The Status Quo state

(¢) Model VI, the second most
preferred by respondent groups A,
B, D, and E; the third most preferred
by respondent groups E and F

- BT " 5 .

(b) Model VII, most preferred by
respondent groups A and C; the
second most chosen respondent
group F

(d) Model No V, the most preferred
choice by respondent groups B, D,
E, and F; the third most chosen by
respondent group A

(e) Model III, second most chosen
by respondent group C

f) Model VIII, third most chosen by
respondent group D

e) Model II, third most chosen by
respondent group C

Figure 6. The most preferred landscape models in the choice
set ‘Mezaparks’ (author: 1. Bojare)
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present, deadwood removed, and facilities implement-
ed) was the second preferred choice for A, B, D, and
E respondent groups (2.03d=t, ,.d<3.69) and for E and
F respondent groups — the third choice
(2.2d=t, ,,d=<2.84) (Figure 6¢). Landscape model V (un-
derstorey present, deadwood removed, dead branch-
es present, and facilities implemented) was the most
chosen (3.17d=t, ,.d=<6.10) for B, D, E, and F respond-
ent groups and third in preference for A respondent
group (Z,,,~2.66) (Figure 6d). For C respondent group,
the second most chosen (#,,,=2.66) alternative was
model III (understorey removed, dead branches and
deadwood present, no facilites implemented; Figure 6e),
and the third most chosen (¢,,,=2.33) was model II
(understorey removed, dead branches and deadwood
removed, and no facilities implemented; Figure 6f). For
D respondent group the third most preferred (signifi-
cance ¢, ,.=2.84) was model VII (understorey, dead
branches and deadwood present, and facilities imple-
mented; Figure 6g). For B respondent group only two
landscape models were significantly preferred (V and
VI), in comparison with the status quo model.

Discussion and conclusions

In urban forests recreational load can cause
changes in the landscape (Goris et al. 2007, Hamberg
et al. 2008). The intensity of recreation is dependent
on the number of inhabitants in neighbourhoods, the
intensity and period of effect, and forest tract size
(Emsis 1980, Malmivaara et al. 2002, Florgard and Fors-
berg 2006). The stress tolerant plant strategy, as de-
fined by Grime (2002), is adaptation to growth in hab-
itats, where resources are in low supply and the level
of disturbance is low. Previous studies confirmed that
recreation and trampling have the most significant
impact on projective cover and number of boreal spe-
cies in the herb (ferns, Ericaceae species) and moss
layers (Malmivaara et al. 2002, Malmivaara-Ldmsa et
al. 2008, Hamberg et al. 2008). Thus, vegetation with
stress tolerant species with low productivity on sandy
soils is sensitive to man-made disturbances and regen-
erates very slowly (Malmivaara-Lamsa et al. 2008). The
RDA analysis in the present study indicated that the
plant communities in forests with high recreational
loads are not necessarily predictable by species com-
position. The species composition can differ in stands
but the cover of grassland, nitrophilous, tall-shrub, and
temperate zone species is higher. Thus, analysis us-
ing plant attributes showed a more clear relationship
between recreational load and forest tract size. We
found that typical unaltered boreal forest vegetation
with high cover of moss and stress tolerant species
occurred in stands with low recreational load, when

forest tract area was large (Mangalsala, Bulli and Jaun-
ciems), or in less sensitive forest tracts (Bikernieki,
Jugla and Smerlis). In contrast, in smaller forest tracts
located close to the city centre (Anninmuiza,
Mezaparks, Babelite, Ulbroka, Sampéteris, Kleisti,
Vecdaugava, Lacupe and Katlakalns), which are frag-
mented by city infrastructure and are under constant
recreational load, there typically occurred a mixture of
light-requiring grassland, tall shrub, nitrogen-requir-
ing, ruderal and invasive species, independent of the
effect of forest tract size.

In natural woodland the landscape is usually
structurally and compositionally diverse at multiple
scales due to disturbances and subsequent succes-
sions (Brumelis et al. 2011). However, in urban envi-
ronments, natural processes are usually replaced by
human-caused disturbances and simplified forest
structure with even-aged stands has dominated (Nab-
uurs et al. 2001, Gundersen and Frivold 2008). Such
management practice emphasizes a visual, stylized
design of ideal nature that creates an illusion that a
natural forest is in the mature stage and will always
remain in this state (Gobster 1996). In the period since
the 1960s, studies of landscape perception have shown
that forest stands with multiple layers, which have
arisen due to natural succession and are characteris-
tic of old, overmature forests and edges, receive a low
value in respondent preferences. Landscapes with an
open view, accessibility, coherence, and homogenity
in tree age and vertical structure, or, so called, savan-
na-type tree stands, are preferred (Jestaedt 2008).
Deadwood and wood debris left after management lower
the perceived landscape value (Tyrviinen et al. 2003,
Ode et al. 2009). In present study we found that the
most preferred landscape models for all of the choice
sets (except ‘Mangalsala’) was when the understorey,
dead branches, and deadwood were removed and fa-
cilities (paths, benches, information boards) were im-
plemented (for 27-31% of respondents). Although the
landscape models with deadwood and understorey
showing multiple successional stages were preferred
by significant proportions of the respondent groups
‘men’ (B), ‘visits forest on working days and week-
ends (C) and ‘visits on weekends’ (D), the presence
of recreational facilities was significant. The recrea-
tional facilities provide assurance of the presence of
humans and give direction of travel, improving feel-
ing of security even if the understory or dead wood
in general are not peferred attributes. We observed that
a significant proportion of respondent group ‘visits
forest on working days and weekends’ (C) preferred
landscape models without facilities (choice set ‘Bulli’,
‘Mangalsala’, ‘Mezaparks’). Tyrvdinen et al. (2003)
observed that women usually prefer an open landscape
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without dense understorey. It was also confimed in the
present study that the respondents group ‘women’ (A)
mostly preferred park-forest landscape models.

An important issue of forest management analysis
is related with the current state of management (status
quo). Some studies have shown (Hanley et al. 1998,
Horne et al. 2005) respondents prefer to retain the sta-
tus quo alternative (when other facilities are identical).
Surprisingly, in our datasets the proportion of status
quo preferences varied from 5.3% to 11.4%, which was
less those for other alternatives. This indicates that
most would prefer a change in management (Pavlyuk
and Jankovska 2012). For example, the Anninmuiza for-
est tract is located within the Imanta residential area
where the resident density is 5539 persons/km? (Janko-
vska 2013), and the visual attractiveness of it is rela-
tively low (Emsis 1980). The high resident density cre-
ates a high social use and importance of the forest,
which continuously increases degradation of the eco-
system. Thus, the residents use the area for recreation,
but the high loads and insufficient management has led
to low landscape quality. In contrast, the impacted
Mezaparks forest tract with size 500 ha, which has im-
plemented facilities and low resident density — 373 per-
sons/km? (Jankovska 2013) has maintained relatively
more typical vegetation of pine forests. In the less im-
pacted forests in the city periphery (‘Bulli’ and ‘Man-
galsala’ sets) the ecological role of the forest is more
important than the social role, and the typical vegation
and landscape has survived the low recreational loads.
However, the residents also in those choice sets would
prefer management, such as implementation of facilities.

The choice set ‘Mangalsala’ differed from the oth-
ers by having an open, easily accessible status quo
landscape. In this case, all respondent groups preferred
a model with understorey over the status quo state, and
the presence of facitities was insignificant. Simoni¢
(2003) found that the landscape of choice usually con-
tains specific spatial information, has distinct structure
and is complex, and less frequently, a simple or abstract
landscape. Thus, a simple, homogenous open landscape
with even-aged tree structure of ‘Mangalsala’ choice
set was not preferred, and mangement should therefore
create a mosaic type uneven-aged stand structure with
both open and closed spaces, increasing the landscapes
complexity and mysteriousness.

We found that the landscape model choice was
dependent on the status quo state. Management was
preferred, if understorey was present in the status quo
state (‘Bulli’ and ‘Mezaparks’), or the landscape was
closed and uniform (‘Anninmuiza’). However, when the
status quo state was an open-type pine forest (‘Man-
galsala’), the public showed alternative preference for
a diverse, complex and mysterious landscape.

The use of the psychophysical method and as-
sessment of hypothetical forest landscapes in the
present study confirmed that visual preception domi-
nates over cognitive perception, as shown previous-
ly (Gobster 1999, Parsons and Daniel 2002). Persons
firstly assess the landscape by psycho-emotional and
biophysical parameters, while assessment of landscape
elements that requires a cognitive approach and eco-
logical knowledge has secondary importance. The re-
spondent groups ‘with higher and intermediate edu-
cation, who visit forests on weekdays and weekends’
(E) and ‘with higher and intermediate education, who
visit forests on weekends (F), who might be expected
to landscapes with greater ecological and aesthetical
values and higher biological diversity, did not how-
ever, differ from the other groups in preferred choice.

The present study allowed to determine the role
of recreation load and forest size in determining impact
on vegetation in the forest tracts of Riga. The views
and social needs of the community were also identified,
which can allow to identify the required management
methods. Knowing the importance of both ecological
factors and social preferences of landscape, both of
these factors can be integrated in management, which
should promote natural succession processes, be eco-
nomically effective, and promote forest use by residents
(Jankovska 2013). We consider that carefully organised
surveys, such as those presented here, can help forest
managers identify management alternatives preferred by
the public and utilise this information for policy mak-
ing. The most important management option that should
be considered in the Riga forest tracts is to increase
public awareness of natural structures, such as dead-
wood and understorey. Management activities should
differ depending on the main function of the specific
forest tract. In forests located in suburbs with unde-
veloped accessibility, ecological functions shoud be
maintained by supporting the natural character of ex-
isting habitats and protection of biological diversity by
provision of paths in the most accessible areas. In for-
ests located close to residential areas and which have
high recreational loads and social importance, the im-
plementation of recreation facilities should be increased
(i.e., paths, benches, picknicking areas), and openness
of forest stands along paths to improve the landscape
aesthetic value.
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TOPOJCKHUE JECA PUI'H, JJATBUS — AHTPOIIOTEHHBIA NNPECC, ECTECTBEH-
HOCTb, OTHOIIEHUE K HUM " YIIPABJIEHUE

N. SAuxoBcka, U. Crpayne, I'. Bpymeanc, 5S1. lonanc u JI. Kyndepe

Pestome

Jlanamadrt ropoxnckux necos B EBpome pasnuyaeTcs B 3aBUCHUMOCTH OT UCTOPUHU MOJUTHYECKON M COIMATBbHOM
KyJIBTYpBL. JlaTBus mpeacraBiisieT co0oi 0coOblii citydail, Tak KaK BOCIIPUSITHE TOPOICKHUX 3€JI€HBIX HACaXICHUI N3MEHSIIOCh
C IIEPHOZIOM T€PMAHCKOTO TOCIIONICTBA B PAa3BUTYIO €BPOIEHCKYIO PecIyONNKY, TOKOPEHHYIO B COBETCKHE BPEMEHA U TEIepb,
CTaBIIYIO CHOBA €BPOIEHCKOH CTPaHOIl. AHTPOIIOTEHHOE BO3JICHCTBHUE 3/1ECh OBUIO OTHOCHUTEIIBHO YMEPEHHEIM, a CBSI3b MEXILY
JIOABMM M NMPUPOAHBIMHU LIEHHOCTSIMHU JOBOIBHO TecHON. B Pure nmeercst 15 KpynHbIX JIECHBIX MacCHBOB, HEKOTOpBIE M3
KOTOPBIX CBSI3aHBI C CEJNBCKUMH JIECAMH, a HEKOTOPBIE MPEACTABISIOT COO0I0 M30JIMPOBAHHBIE OCTATKH APEBHUX JIECOB MU
JIeCOHacaXIeHU. B 3THX Jlecax B OCHOBHOM Ipeo0i1afaeT cocHa OObIKHOBEeHHAs Pinus sylvestris L. Ha OeHBIX CyXUX MOYBaX,
C XapakKTepHBIM CII0eM MXOB. B To jke camoe BpeMsi TOHUMaHHEe Ba)KHOCTH TOPOJICKHX JIECHBIX YKOCHUCTEM B YCTONYHUBOCTH
roposia pactéT, IOATOMY PEKpEalMOHHBIE HArpy3KH M TPeOOBAaHHS K ACTETHUCCKOMY, HEOOBIYHOMY M HCKYCCTBCHHOMY
naHAmadTy SBISAIOTCA 3HAYATENBHBIMU. PykoBoACTBO JIaTBMM HE MONHOCTBIO KOHTPOIUPYET CIOXKHOCTH yIPaBICHUS
TOPOACKUMH JIECAMU U OBUIO MPEANPHHATO MAJO IOMBITOK WHTETPAI[MH YKOJNOTHYECKUX, COLUANBHBIX, ICTETHUECKHX U
peKpealoHHbIX QYHKIMI BO BCEOXBAThIBaOIICe JaH{IadTHOS TUIAHUPOBAHUE JIECOB PUIH CO BCEMHU 3aHHTEPECOBAHHBIMU
cTopoHaMu. B pesyinsrare ,,eCTECTBEHHOCTE” JIECOB B 3HAYUTENILHOM CTENIEHH ONPEEIIeTCsl peKPEallMOHHBIMI Harpy3KaMH.
HeoGxonnmbl 3HaHUS KacaTeNbHO HKOJOTMYECKUX M PEKPEAOHHBIX (QYHKIUH 3THX JECOB JUIS Pa3pabOTKH KOHKPETHBIX
IUTAHOB yNpaBIeHHUs. Bo-epBIX, HAMH HCIIONB30BAHBI BUIBl PACTCHHH M (PYHKIMOHAIBHBIX TPYMI JUISI HOIYYSHHS
MoKasarenel, MO3BOJSIOIUX ONPEAEIUTh CTETNEHb YKOIIOTHUECKON Jerpajaluu JecoB. Bo-BTOPBIX, HAMU HMPUMEHSICS
MCUXO(PU3HMUCCKUN METOA ISl ONpeecHUsT OONICCTBCHHBIX MPEANOYTESHUN A MOJACNeH jecHOro Janamadra mo
¢dororpadusm, caeTaHHBIM C ETb0 M300pakeHHUs Pa3IHMYHbIX METOIOB YIpaBJIeHHs (HaIpUMep, COXPaHEHHE CyXOCTOsl,
BEIpyOKa IojuIecKa, peKpealroHHas HHPpacTpykTypa). HaMn paccMOTpeHBI 4eThIpe THIIA JIECHBIX JIAHAMA()TOB U
00Hapy’KeHBI 3HAYUTENbHBIC PA3IUIHs B OOIMIECTBEHHBIX MPEANOYTCHHUIX MEXIy HHMH, a TaKKe B BBHIOOpE TpymHn
PECTIOHIIEHTOB AT HauboJee MPeANOYTUTEILHBIX PEKPEallHOHHBIX IaHAIA(BTOB.

Kuarwuesbie cjioBa: peKpeanysd, yrnpaBji€HUE JicCaMH, NPEAIIOYTECHUE naHz{ma(bTa
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