
Main conclusions 

1. Orienteering competitions do not significantly affect the forest floor.
2. No differences in the number of plant species were observed at the competition control

points before and after the competition.
3. The effect of trampling is observed only in the moss layer, it has decreased on average by 3 %.
4. The greater the distance from the control point, the lower the trampling intensity.
5. There is no correlation between the shape of the relief at the control point and the trampling

intensity.
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Introduction

Orienteering is one of the most popular folk sports
in Latvia. It involves a very large number of participants,
and this number is growing every year. In Latvia, the impact
of orienteering competitions has not been studied a lot,
therefore when organizing competitions, disagreements
arise when choosing the competition area – there are
groundless suspicions that orienteering sport has a
significant negative long-term impact on the forest floor
and , one must follow the guidelines of the organization
process jointly prepared by the Nature Conservation
Agency (DAP) and the Latvian Orienteering Federation. Any
activity is prohibited, and residence is restricted or
prohibited in the strict regime zone and regulated regime
zone of nature reserves and specially protected nature
territories. Without the written permission of the Nature
Protection Board, it is prohibited to organize public events
in nature reserves and in nature reserves zone of specially
protected nature territories in the open air. In micro-
reserves it is prohibited to do any activity that is contrary
to the objectives and tasks of the establishment of the
micro-reserve, that destroys or disturbs the given specially
protected species or habitat, including the organization and
conduct of outdoor recreational and sports events.

International Orienteering Federation, as well as
other researchers have conducted various studies and
produced reports on the impact of competitions. Laininen
emphasizes that edaphic changes in the soil, such as
changes in soil moisture, erosion and structure, can also
occur in connection with trampling of vegetation. The main
factors influencing the resilience of nature complexes in
flat areas where the slope gradient does not exceed three
degrees, are the bedrock, the degree of humidity, the main
tree species in the forest stand and the origin of the forest.
Among the Latvian researches related to the trampling of
forest vegetation in recent years, the research of Laura
Vārpiņa (Liepiņa) and Ralfs Čākurs can be mentioned.
Liepiņa (2016) assessed the impact of orienteering
competitions on the forest floor and her study confirms the
hypothesis that the effect of trampling does not have a
significant effect on the forest floor, except for the moss
floor in one of the study objects (Seaside). Čākurs (2019)
studied the impact of orienteering competition “Kāpa
2018” on vegetation. 1 825 participants took part in this
competition. Significant impact of trampling was observed
only in a short period of time. Vegetation recovered very
quickly - a month after the competition.

The aim of research is to assess the impact of
orienteering competitions on ground vegetation in pine
forests at the seaside, Latvia.

In order to achieve the aim, the following research
tasks have been set: to analise the vegetation around the
orienteering control points before and after the
competition and to compare and evaluate the changes of
vegetation in the terrain on the hill tops and in
depressions.

Methodology

In order to assess the impact of orienteering competitions on ground vegetation, two research objects have
been selected from orienteering competition “World Masters Orienteering Championships 2019” or “WMOC 2019”
competition area which was situated in the seaside near Bumbukalns and Garezeri (Figure 1). The competition
gathered more than 3000 participants.

(including young trees and shrubs, which do not exceed 0.5 m in height) and the moss layer E0. In each sample plot 
the total number of plant species according to their life form were determined, and in each forest stand floor species 
occurrence in each sample plot, average projective cover for each forest stand floor, Ellenberg indicator values in 
herbaceous plant floor and number of orienteering competition participants in each control point were determined.
The species occurrence coefficient is calculated according to the Raunkier formula (1), which describes how often the 
given species is present in all surveyed sample plots together: R=100*a/n, where R – the species occurrence 
coefficient; a – the amount of sample plots, where the given species is present; n – total amount of sample plots. The 
occurrence of plant species in the sample plots is expressed by a constancy index.

Characteristics and visual assessment of control points. Seven plots are located in the Cladinoso-callunosa,
only three plots - in the Vacciniosa. All 10 plots are located in the habitat of wooded seaside dunes (Figure 3 and 4).
Vegetation analysis. 29 species of vascular plants and mosses were identified in 10 sample plots. It is common in
Cladinoso-callunosa and Vacciniosa that more than 50 species of vascular plants, lichens and moss grow, therefore the
study area is species-poor.

Occurrence of species. Four of the species were found in all plots: Pinus sylvestris, mosses - Pleurozium
schreberi, Dicranum undulatum, Hylocomium splendens. Four species are very common: Lerchenfeldia flexuosa,
Melampyrum pratense, Cladina rangiferina and Cladina arbuscular.

No differences in the number of species were observed in the sample plots before and after competition, and
accordingly the proportion of constancy classes is unchanged.

Projective coverage of species. The moss layer occupies on average 68,8 % of the area in each sample plot. The
average projective cover of the herbs layer is 15,8 %, but the shrub layer practically is non-existent, whereas the tree
layer covers only 2 % of the plot area.

Dunes covered with pine forests are typical for the competition area. It has a 
dune relief with various hill shapes. In some places the terrain is flat, but in 
other places dune ridges and hills reach a height of 20 meters. In several 
places, openings can be found as well as thick undergrowth. The collection of 
data required for the study took place in July 2019 before and after the 
competition. A total of 10 control point locations were selected at the sites, 
of which 4 were located in hill tops, 4 in depressions and 2 were finish control 
points. 9 circular sample plots (each with a radius of 1.78 m, area 10 m2) 
were established at the locations of control points (Figure 2). A total of 90 
sample plots were established in the study. Vegetation was counted in each 
sample plot using the Braun-Blanquet method. In each sample plot the total 
projected cover (%) of vegetation and each species were determined in each 
layer: the tree layer E3 (trees higher than 7 m), the shrub layer E2, which also 
includes growing trees (0.5-7 m tall trees and shrubs), the herbs layer E1

Fig. 1. WMOC 2019 competition areas

Fig. 2. Sample plot layout plan
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Fig. 3. First 
control point
before and 
after the
competition

Fig. 4. Second
control point
before and 
after the
competition


