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Abstract: This article is aimed at developing the comprehensive environ-
mental education program within the territory of the Kumis Glade Nature
Park (Kumysnaya Polyana), using existing experience on conducting edu-
cational activities within protected natural areas. The problem of studying
and developing protected areas is currently relevant, since these territo-
ries are designed to preserve the biological diversity and cultural heritage
of the region, along with allowing the regions to develop steadily, giving
them a large recreational resource and tourist potential. The result of our
study is a comprehensive environmental education program with inclu-
sion of educational nature trails, designed by means of geoinformation
systems, passing through the territory of the Nature Park. Kumis Glade
is of great ecological, social and recreational importance. The project
of educational nature trails has a scientific and practical novelty: before
the proposed developments within the Kumis Glade, no stationary nature
trails were designed there. We designed four educational routes: Nature
trail No. 1 — 6.4 km long, 2.5 to 3 hours travel time (excluding long stops);
Nature trail No. 2 — 3.6 km long route, 2—2.5 hours travel time; Nature trail
No. 3 — 5.7 km long path, travel time is about 3 hours; Nature trail No. 4 —
5.5 km long route, travel time ranges from 2.5 to 3 hours. The trails are
quite accessible: they have access roads; most of the time, they do not run
along steep ascents and descents. The routes cross different types of ter-
rain, landscape complexes and ecosystems, which was ensured by plan-
ning trails not only on the plateau, but also on the slopes facing various
directions, and along the bottom of ravines; as well as by running through
both forested and open areas, such as grassland patches and forest edg-
es. The development of environmental education projects, associated
with nature trails, solves the problems of environmental education, envi-
ronmental ethics and environmental culture of the population, along with
organization of active and cognitive leisure and environmental protection.

Keywords: educational nature trails, protected natural area, Nature
Park, environmental education, environmental management, natural
ecosystems.

Introduction
Study goal

Environmental education is an important field of activity for any offi-
cially designated by the Russian Government specially protected natural
area (SPNA). One of the most important SPNA in Saratov Oblast is the
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Kumis Glade Nature Park (Kumysnaya Polyana) [1].
The process of shaping the environmental aware-
ness of the population is long and complex, and
therefore, environmental education should be giv-
en considerable attention by employees of SPNA,
bodies of public and private specialized services, and
volunteer initiative groups [2].

The problem of studying and developing protected
areas is currently relevant, since these territories
are designed to preserve the biological diversity
and cultural heritage of the region, along with al-
lowing the regions to develop steadily, giving them
a large recreational resource and tourist potential.
Understanding the role of SPNA in the face of an
increasing technogenic impact is the condition for
maintaining the socio-ecological sustainability of
the region in the present and in the future.

The information obtained in the course of devel-
oping environmental protection measures may
contribute to creating an innovative model of a
scientifically grounded and integrated version of
the tourist use of the Kumis Glade Nature Park. A
comprehensive environmental education program,
linked to nature trails, has environmental, social,
and recreational significance. The project of edu-
cational nature trails has a scientific and practical
novelty: before the proposed developments within
the Kumis Glade, no stationary nature trails were
designed there [3].

The object of our research was the Kumis Glade
Nature Park. The subject of our research included
educational activities within this SPNA. The goal of
our project was to develop a comprehensive pro-
gram of environmental education activities on the
territory of the Kumis Glade Nature Park, based
upon existing experiences and new developments.

Environmental education: International and Russian
experiences

Environmental education is an interdisciplinary
field that brings together biological and chemical
sciences, physics, mathematics, geography, ecol-
ogy, and Earth sciences. Sometimes understood as
education in the primary school system, the term
encompasses all efforts to educate the public and
other audiences, including printed materials, web-
sites, and media campaigns. There are also ways of
conducting environmental education outside the

classroom: aquariums, zoos and nature centers have
every opportunity to familiarize the community
with its natural environment [4].

The modern movement on environmental educa-
tion spread in the late 1960s and early 1970s, which
was associated with active research and nature con-
servation activities. In 1962, Rachel Carson’s book,
Silent Spring, was published, which described the
negative consequences of environmental impact [5].
Public concern for human health and health of the
natural environment lead to the emergence of a
phenomenon known as environmentalism — the ide-
ology of environmental protection [6].

The fundamental principle of the internation-
al standard for environmental education involves
‘education about the environment, through the envi-
ronment and for the environment’, which could be
implemented by combining training and recre-
ational activities in the course of walking along
the specialized nature routes — educational nature
trails [7]. Educational nature trail is a specially de-
signed hiking path running through a natural area;
along the route, marked stations are organized, as
arule, located near objects of natural, technological
or cultural interest [8]. Stations are informative by
their nature, they provide information, for exam-
ple, on the flora and fauna, soils, geology, ecology,
and history of the area. Long trails, linking together
widely spaced natural phenomena or structures, and
having strong thematic content, can be called theme
trails, or themed walks. The goal of nature trails is to
expand information about objects, processes and
environmental phenomena, which sometimes is as-
sociated with tourism and recreation. The stations
often implement creative and interactive ways of
getting to know nature [1, 8].

In the international community, environmental ed-
ucation has a high status: teaching nature is car-
ried out at different levels and using contemporary
methods; in ecologically developed countries, meth-
odological recommendations are used that call for
educating the population, first of all, through field
observations and research. At the same time, edu-
cational nature trails constitute one of the compo-
nents of quality education [9].

Currently, in Russia, a project-based approach is
often applied to environmental education. Domestic
education about the environment is undergoing
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changes: international standards are beginning to
be applied in the national educational system. The
technology of the project approach in environmental
education system involves the transfer of knowledge
and skills through solving practical problems in na-
ture. As an example of domestic organization con-
ducting research in the environment for secondary
school students, we consider the experience of the
Eurasian Association of Environmental Youth NGOs
Ecosystem — an informal public association of teach-
ers. Since 1994, the association has been registered
as a public non-profit educational organization. To
the present day, Ecosystem is a methodological cen-
ter focused on working with educational institutions
and public organizations, as well as teachers of sec-
ondary schools and instructors of extracurricular
education with specialization in natural science [10].
International programs run by Ecosystem include
environmental education trips of Russian school
students to the United Kingdom, joint Russian-
American field trips and the courses taught in coop-
eration with Montana State University, USA, as well
as distance education courses in field ecology [11].

The project approach to environmental education in
Saratov Oblast is successfully applied at Khvalynsky
National Park. The national park was established
in 1994 as an environmental, scientific, ecological
and educational institution that forms environ-
mental awareness of the population and promotes
knowledge about wildlife and the local lore [12]. The
project for the implementation of environmental
and educational activities at protected natural areas
follows the guidelines of the Concept of Long-Term
Socio-Economic Development of the Russian Federation
for the Period up to 2020 (Order of the Government
of the Russian Federation from November 17, 2008,
No. 1662-r), specifically its third task: ‘Community-
based education and patriotic education of youth, pro-
moting the development of legal, cultural and moral
values among youth’, as well as the goals and areas
of environmental safety of the economy and human
ecology, specified in this document [13].

The theory of designing educational nature trails

Designing educational nature trails at protected
natural areas is a complex task requiring specific
knowledge in humanities (information support
of the trail, the specifics of working with vari-
ous groups of visitors), technology (arrangement
of a pathway, manufacturing and installation of

information stands and signs) and design (trail ar-
chitecture). The regulatory framework, which can be
relied upon in the design, does not currently exist,
with the exception of some foreign and domestic
methodological recommendations [3, 9]. When de-
veloping a project on educational nature trails, one
can use the methodological recommendations by
the team of American authors: S. Trapp, M. Gross,
and R. Zimmerman, published in 1994 [9]. The rec-
ommendations were written by specialists in differ-
ent fields of knowledge — environmental education,
landscape design, and management, which allowed
us to consider constructing nature trails from dif-
ferent points of view.

Educational nature trails solve the problems of ed-
ucating the public, teaching and fostering ecologi-
cal culture — that is, they contribute to the imple-
mentation of environmental and educational goals.
Also, nature trails have nature conservation goals:
the flow of visitors is regulated along the routes,
and their traffic is distributed in directions rela-
tively safe for the environment. Additionally, the
trail provides the possibility of observing the nature
conservation regime in a certain area, as it facil-
itates control over the number of visitors and the
implementation of the rules established at protected
natural areas [14, 15].

Walking along educational nature routes contributes
to the expansion of elementary information about
objects, processes and phenomena of surrounding
natural environment. Tourists on the trail learn to
notice various manifestations of the anthropogenic
factor, acquire the skills of a comprehensive envi-
ronmental assessment. Recreation is also import-
ant: tourists both learn and satisfy their recreational
needs on the route [16].

Nature trails can be linear, semi-circular, circular,
or radial (in the latter case, the way forth and back
follows the same path). From the point of view of
landscape perception and information acquisition,
the first three types are preferable to the fourth. The
trails are also distinguished by the difficulty of ter-
rain and the level of complexity of offered infor-
mation. It often makes no sense to classify trails by
age groups they are designed for: it is obvious that
the routes for the younger age group, as well as for
senior visitors, should be shorter and easier to walk
than for the young adults or a middle-aged public.
When creating nature trails, it is necessary to focus
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on an average visitor, while developing options for
educational tours for different categories of tour-
ists [17].

The main criterion for the classification of trails is
what exactly they are designed for. Hence, there are
(1) cognitive walking routes, (2) educational tour-
ist routes, (3) environmental education routes and
(4) specialized trails (i.e. trails for visitors with spe-
cial needs). Cognitive walking trails have an average
length of 4—8 km. Tourists, accompanied by a guide,
get acquainted with the natural and architectur-
al sights of the area along the route. The length of
educational tourist trails can reach several hun-
dred kilometers. Such routes are usually laid in the
protected zones of reserves and in the tourist zone
of national parks. The trail can take up to several
days or more to walk; the safety of tourists on this
type of route is a priority task for the management
of protected areas. Tourists should be familiar with
the rules of conduct in nature, with safety precau-
tions [18]. Environmental education trails are specif-
ic routes for the implementation of environmental
education. Such trails are short, with their length
rarely exceeding 2—3 km, since the passage of the
training route should not take plenty of time. These
trails are designed primarily for the category of
school and university students.

In order to preserve the natural environment and
ensure the comfort of tourists, the participants of
a field trip must obey certain rules. The main ones
involve a ban on plucking any terrestrial and aquat-
ic plants and removing natural components from
the path: stones, tree branches, etc. Noisy behavior
on the trails is also prohibited, since it causes dis-
turbance to the representatives of the fauna. In the
zone of the nature trail, fires can be made only in
designated places; only dead wood may be used for
fuel [19]. It is crucial to post a complete list of the
rules of conduct in the natural environment at the
very beginning of the nature trail.

Thus, the design of educational nature paths is a
complex of tasks in the humanities, technology,
and natural sciences. Methodological recommen-
dations of foreign and domestic authors allow to
form a holistic vision of the project of creating na-
ture routes as a component of education about the
environment. Educational nature trails solve the
problems of environmental, educational and nature
conservation nature. For example, setting trails in

natural environment contributes to the preservation
of natural systems.

Characterization of Kumis Glade Nature Park

Kumysnaya Polyana (meaning: Kumis Glade) is a na-
ture park within the administrative city limits of
Saratov. Kumis Glade Nature Park was established
by the order of the Government of Saratov Oblast
in 2008 within the forested area of the same name.
It included several natural monuments, in order to
preserve the unique natural complex of the subur-
ban forest and create conditions for out-of-town
recreation and environmental education for the res-
idents of the city of Saratov. The total area of the
Kumis Glade Nature Park is 4417 ha. Elements of al-
most all types of ecosystems inherent, in the region,
are represented on the territory of the nature park:
forest, steppe, wetlands, and aquatic [20].

The seasons of the year vary in length. The short-
est are spring and autumn. They have a two-phase
structure and last for 2.5 months each. The spring
period begins in early April and is characterized by
a sharp rise in air temperature. The beginning of
a stable transition of the average daily tempera-
ture through plus 10 °C to lower values is timed to
the autumn period. Average annual precipitation
in the region of Saratov is 496 mm. Most of them
occur during the warm season. Precipitation is of-
ten of a storm nature. The cold period accounts for
only 200 mm of precipitation and its amount varies
greatly, depending on the year [21]. The soils under
the Kumis Glade ridge retain significant reserves
of groundwater discharging at the surface of the
earth by many springs. Spring water flows down
the bottom of ravines and forest hollows in the form
of streams, forming ponds. Most of the ponds are
shallow, forested and overgrown with near-water
vegetation. There are also some large ponds, for ex-
ample, Andrey’s Ponds [22].

The forests of the nature park include elements —
and reflect — all specific features, characteristic for
deciduous forests of European Russia. Currently, the
park contains a variety of oak forests, lime-tree for-
ests, birch groves, aspen groves, maple forests, alder
stands, and accompanying species of shrubs and
understory: warty euonymus (Euonymus verrucosus
Scop.) and mountain ash (Sorbus aucuparia L.). For a
long time, the predominant type of forest stands in
the park was represented by oak groves comprised
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of English oak (Quercus robur L.) At the end of the
twentieth century, mass drying of oak forests took
place, and forest ecosystems from Norway maple
(Acer platanoides L.), small-leaved linden (Tilia
cordata Mill.), silver birch (Betula pendula Roth.),
and aspen (Populus tremula L.) were formed. The
forests of the nature park belong to the southern-
most forests in the southeast of the European part
of Russia [20].

The fauna of the natural park is rich and varied.
The variety of flowering plants attracts more than
3000 species of insects, including over 50 species list-
ed in the regional Red Data Book. There are numerous
species of mammals, several species of amphibians
and reptiles. According to the fifty-year bird census
data, collected by one of the authors (A.L. Podolsky),
from the 1970s to the present, 175 bird species were
found in the Kumis Glade Nature Park (including
those flying over it in spring and fall).

The most abundant breeding bird species at pres-
ent are Chaffinch (Fringilla coelebs L.), Collared
Flycatcher (Ficedula albicollis Temminck), Great
Tit (Parus major L.) and Blue Tit (Cyanistes caerule-
us L.). Their numbers are followed by those of the
Song Thrush (Turdus philomelos Brehm), Eurasian
Blackbird (Turdus merula L.), Thrush Nightingale
(Luscinia luscinia L.), Yellowhammer (Emberiza citri-
nella L.), Tree Pipit (Anthus trivialis L.), and Blackcap
(Sylvia atricapilla L.). These ten species numerically
account for almost 90 % of all birds of the Kumysnaya
Polyana. The rest of the species altogether make up
just over 10 % of bird community, among them: mi-
grating birds — such as cranes, gulls, waders, etc.;
and wintering birds — such as Common Redpoll
(Carduelis flammea L.), Eurasian Bullfinch (Pyrrhula
pyrrhula L.), and Bohemian Waxwing (Bombycilla
garrulus L.). The most abundant in winter are titmice,
including Willow Tit (Poecile montanus Baldenstein);
woodpeckers — mainly, the Great Spotted
(Dendrocopos major L.); Eurasian Siskin (Carduelis
spinus L.), Eurasian Goldfinch (Carduelis carduelis L.),
and Eurasian Nuthatch (Sitta europaea L.). Within
Kumis Glade, four bird species from the Red Data
Book of Saratov Oblast breed, and fourteen more are
observed on migration or in winter [23].

The nature park as a whole restrains soil erosion;
improves the microclimate; ensures formation of a
natural earth layer — humus, and moisture circu-
lation; forms flora and fauna; enriches the air with

oxygen. The entire complex of the Kumis Glade
Nature Park has an extremely important environ-
mental, scientific, sanitary and hygienic, recreation-
al, health-improving, aesthetic, and educational
significance. On the territory of the nature park,
there are health resort sanitaria, recreation centers,
stationary summer camps for children, and ski rent-
al centers. The Kumis Glade carries out some forest-
ry operations (afforestation of steep slopes, planting
of new forest crops). Work is underway to remove
garbage, maintain a proper state of the springs, re-
move some deadwood, equip recreation sites, and
protect forests. Thus, the Kumis Glade Nature Park
has enormous educational and recreational poten-
tial. A large number of diverse plant and animal
communities, water resources, interesting for the
study and implementation of educational programs,
prevail on the territory of the nature park [1, 20].

Methods, Results and Discussion
Creating GIS map of Kumis Glade Nature Park

MaplInfo Pro is a fully functional geographic infor-
mation system (GIS) designed for collecting, storing,
displaying, editing, and analyzing spatial data [24].
With its help, the map of the Kumis Glade Nature
Park was modeled. The map shows the Landscape
elements of the designated area are presented in
Table. The initial map (base map) was the map of
the Kumis Glade Nature Park, developed by the
Orientation and Tourism Club Orient in 1998 [25],
presented in Figure 1. In the course of our work, lay-
ers were alternately superimposed on the original
map, each of which displayed one of the landscape
elements present in the area.

The largest area on the map is occupied by green
spaces, i.e. forest (Figure 2). Then, the following
layers were added to the map: garden_plots, glades,
recreation_centers_childcamps, water_bodies, in-
dividual_buildings (Figure 3). Landscape elements
city, paved_roads, forest_roads were overlaid on the
map in layers last (Figure 4). The map of the Kumis
Glade Nature Park with the inclusion of all layers,
displaying landscape elements, is shown in Figure 5.
After creating a map, displaying existing landscape
elements, we determined the frequency of occur-
rence of the latter in areas of the territory. To do
this, we split the map into squares, in each of which
we counted the number of landscape elements
(Figure 6). This procedure created a new map layer
called elements. The color gradient (lemon yellow
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to dark red) in Figure 7 determines the frequency of
occurrence of landscape elements in each square. At
the last stage of modeling, the Kumis Glade Nature
Park map looked like it does in Figure 8.

Using the created map, we can judge the sustain-
ability of the natural community and to evaluate the
anthropogenic impact on the nature park. To assess
the sustainability of the natural community, it is
necessary to analyze the frequency of occurrence
of landscape elements in the areas (broken down
into squares) of the territory of Kumis Glade Nature
Park (Figures 10 and 11). Thus, the largest number of
landscape elements — six — is found in squares H9,
H10, L8, 014, P3, P19, AA12. On these sites, objects
of human activity border the forest: recreational
centers, garden plots, summer camps for children.
Five of the seven above-mentioned squares are lo-
cated on the border of the nature park with the city
boundary, while two squares, O14 and P19, are lo-
cated in the center of the nature park; a paved road
passes through the sections, running through the
main centers of anthropogenic impact.

Five landscape elements are found in fourteen
squares (G10, H11, J14, K8, L17, M4, M5, 013, 019,
P14, P15, Q15, S4, T19). Of these, seven squares are
located at the junction with the city limits, seven
more are situated near the center of the Kumis Glade,
where the main socioeconomic facilities are locat-
ed. The squares with 4, 3, 2 or 1landscape elements
are distant from the center of the nature park and
its borders with the city, and lie mainly within the
boundaries of undisturbed forest patches.

We can state that the area in the center of the nature
park, where there are camps for children, a radio
tower, and where the paved highway goes through,
as well as the forest area along the border with the
city, are much darker than the adjacent squares and
include the largest the number of landscape ele-
ments. The lightest areas of the forest park are areas
with the least amount of landscape elements. Such
zones are located in undisturbed forest, where an-
thropogenic impact is minimal or absent, and net-
works of ravines and gullies are located (Figure 8).

The role of ecotone sites (transition zones) in biodi-
versity conservation decreases as the anthropogenic
impact increases. Thus, growing urbanization af-
fects the sustainability of the forest plant and ani-
mal communities. The ecotone strip is an important

TABLE.
Landscape Elements on Created Map of Kumis Glade
Nature Park

Landscape elements (layers) as they are
called in Maplinfo

1 Forest
I..IEI: .l.lE.t
HEEEEEEE
ENEEEEER
EEEEEEEN

2 City EEEEEEEE
EEEEEEEN
(T T T T TTT1]
EEEEEEEN
[ [T I IT1]
I¢T¢l T{;:‘

3 Garden_plots Fé;f;b Qﬂ;j;) ¢
LN S

4 Glades

5 Recreation_centers_childcamps

6 Water_bodies

7 Individual_buildings @? xs:j%zba“

8 Paved_roads

9 Forest_roads TB\-IlL/_j

element of natural systems, but at the same time it
is now becoming a part of urban ecosystems, which
negatively affects the natural functioning of the na-
ture park. As an element of the urban ecosystem, the
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Figure 1. The base map of the Kumis Glade Nature Park developed by the Orientation and Tourism Club Orient in 1998 [25]

ecotone community is not stable, and in this case,
using the case-study of the Kumis Glade, one can
trace an example of the positive development of a
more homogeneous environment — a forest as an
undisturbed zone.

Provided that the intensity of anthropogenic im-
pact is maintained, the Kumis Glade Nature Park is
subject to serious environmental hazards. With the

expansion of economic activity, an increasing num-
ber of undisturbed forest zones are being lost. The
Kumis Glade is a unique natural monument, which
should provide it with protection from construction
operations (except those with a social or recreational
value), littering, clear-cutting, and any kind of ex-
ternal interference. Protecting the ecosystems of the
nature park would preserve the stability of the most
important component of the natural environment in
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Figure 2. Screenshot of the forest layer in MapInfo Pro GIS
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Figure 3. Screenshot of the garden_plots, glades, recreation_centers_childcamps, water_bodies, and individual_buildings layers
in Maplinfo Pro GIS

the region. Currently, the nature park faces a serious to the Kumis Glade Nature Park, which could pre-
threat of urbanization, which negatively affects the serve the biodiversity in the nature park.
functioning of its biota. By creating a map in the

GIS Maplnfo Pro, the most stable zone of the Kumis Educational nature trails

Glade was identified — an undisturbed forest, and

the least stable zones — ecotone communities. The We designed four educational nature trails within
conducted research may allow creating a model of the Kumis Glade Nature Park, described in some
reasonable human behavior and attitude in relation  detail below.
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Figure 4. Screenshot of the city, paved_roads, and forest_roads layers in MapInfo Pro GIS
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Figure 5. Screenshot of the Kumis Glade Nature Park MapInfo Pro map with all layers

Educational nature trail 1is a 6.4 km long route that
starts from the Dubki Recreation Camp for chil-
dren and ends by the spring in Denezhnyi (mean-
ing money) Ravine (Figure 9). The coordinates of
the start and finish points on the map, according
to the Yandex Maps, are 51.546800, 45.907211 and
51.558000, 45.875000, correspondingly. The route is
linear. The start and finish points of the nature trail

have good access roads. Thus, for tourists, it will not
be difficult to arrive at the place, where the route
starts, and leave from the final destination by public
transportation. The total travel time on the route is
approximately 2.5 to 3 hours, excluding stops.

Nature trail 1is an organized route passing through
the popular attractions of the Kumis Glade nature
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Figure 6. Screenshot of the Kumis Glade Nature Park MapInfo Pro map with a breakdown of the territory into squares
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Figure 7. Screenshot of the Kumis Glade MapInfo Pro map with displaying the frequency of occurrence of landscape elements in

squares dividing the territory of the nature park

park, habitats of forest animals, and various plant
communities. When walking along the route, tour-
ists can familiarize themselves with information
about the flora and fauna, presented on the infor-
mation stands along the path, and the scenic sights
of the Kumis Glade.

There is a total of 13 planned information stations
on the trail: four major stopping points, associated

with significant water bodies (springs), and nine
supplementary points, designed to serve as places
for obtaining information about the environment, as
well as to emphasize the aesthetic appeal of the area.
The first spring found along the route is the Tatar
Spring (approximately 1.8 km from the starting
point), the second is Bogatyr Spring (another 1.1 km
down the trail), followed in 2 km by the Raspberry
Spring, and in another 1.4 km by the Money Spring.
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Figure 8. Screenshot of the Kumis Glade Mapinfo Pro map with display of the frequency of occurrence of landscape elements
within the territory

Figure 9. Educational nature trail 1: satellite view
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JTaHAbIW MaUCKUA —

(nat. Convallaria majalis)

PAGUHHUK —

(naT. Turdus pilaris)

BW/, TPaBAHMCTBIX LBETKOBbLIX PACTEHWH,
pacnpocTpaHEéHHBIN B perHoHax c
yMepeHHbIM KnumaTtom CeBepHoro
nonywapms.

*  PacnpocmpaHenue U cpeda oBUmaHuA;
Nanapiw pacTéT B NMCTBEHHBIX W
COCHOBBIX, 3 TAHHE B CMELIAHHBIX NBcaX,
Ha ONyLWHKax W nonAHax. OcobexHo
XOPOWO PAIBUBACTCA B NOHMEHHSIX

AyBpasax, Ha Boratol novse npu

XOPOLIEM YBAMHEHWH W HEHTPaNbHOH S Tenconamuy: pRaUMOHAD

peaKumm. paccmarp Kaweq i B
* O cmamyc: B PaAY nanAbied.

MecTooBUTaHKAX N3HIBIL UHTEHCHBHO *  ToxcuuyHocme: Beé pactenwe navgeiwa

¥ TCA, O 6 AOOBMTO, B HEM COOEPMMTCA

KPYMHBIX HACENEHHBIX MYHKTOB, H3-33 KOHBANNATOKCHH.

BLITANTBIBAHWA BO BpemA cHOpPa LBETKOB

NeNAPCTREHHOTO CHIPLA. = Bwmeduyune; Nanasiw madckui —

H3BECTHOE NEKAPCTEEH!

pacreuue.

pacnpocTpaHéHHbINA BUA eBpONEecKMX
Apo3a0B. [HE3AWUTCA NOBCEMECTHO B
Espone, HauMHaA OT ceBepHO
P ikl NECHOM pac CTH
A0 CEBEPHOM rPaHULLbI CTENHOW
nonocel. B KOxHoii EBpone,
CesepHoii AdpuKe, Ha HaBkaze, B

Cpepneit Aaun 1 Kawmunpe

BCTpEYaEeTCA KaKk mé’l’lﬁlﬁ,

3MMYIOLLAA NTMLA, XOTA NpU .
3HAUNTENLHOM YPOMAE NECHBIX ATOA | [ rieadna0l nepuod: fATcA c anpenn no

YET TAKMeE B Cp p WOk,
s [lumanue: PABMHHWK NUTAETCA KaK
*  OBpo3 weusHu: PAEMHHEMKM NoBAT O, TaK W pac Ol NUWen.

CENNTLCA B NAPKOBLIX HACAHAEHWAX U B 3umoi cTan pABMHHWKOB CRETAIOTCA

Nepeneckax, No onylkam Necos,
NOBAMME K BAAMHBIM NYram, HacTe nruy
BEAYT OCEANBIA 00Pas MU3HM, acTe
HOYEBOH.

NONaKOMUTBCR 3pENoi pRBUHOW 1
ApYrimK Arofami (Hanpumep,
obnenuxom).

Figure 10. Information stand for station 1.1 Lily-of-the-valley
(Convallaria majalis L.)

TamapcKuli poOHUK

e  Tamapckutl podHUK PAcoNOMeH O4YeHb
yAa4HO: B NoMBUHE, B CAMOM Hayane
OBpara, ¢ TPEX CTOPOH 3aWWUIEH OT BETpa.
3ech OHUEHb TUXD W CNOKOMHO, CbiLHO
NHLLL KYPYAHWE BOABI, LWENECT NUCTLER M
netue nruy,... Ocobylo KpacoTy sTomy
MECTY NPUAAET MaNeHLKWIA npya. OH
noaewnca, Bnaronaps naoTuHe,
NOCTPOEHHOW B OBPAre, 4yTh HUXeE
Tamapcrozo podHuKa.

* Mo secHe B maneHbkom 3abonoyeHHom
NpyAY MOMKHO BCTPETUTD IOPKMUX
TPUTOHYUMKOB — 3EMHOBOAHBIX ALIEPUL,

i 5 - By
* Tamapckull podHuk — ceoeobpasHbiit Py g
033WUC ANA NYTHUHA B NECY, FAE MOMHO L
OCTAHOBMTLCA NEPEAOXKHYTE M HANWMTECA PR -[TAECHN

WMBOI KNIOYEBOM BOAbI, Beryiei us nog
KOPHEH neca.

Figure 12. Information stand for station 2 Tatar Spring

Figure 11. Information stand for station 1.2 Fieldfare (Turdus
pilaris L.)

Onbxa -
(nar. Alnus)

pop AepeBbes U KYCTapHUKOB

cemeiicTea Bepésossie (Betulaceae),
06BEAUHAICWMIA NO pazHbIM

AaHHbIM oT 23 ao Gonee 40 Bugos.

. Onbxa iuTaeT Gorateie,

'+ Aap

fio4esl. PacTér no beperam pex, pydbés,
Ha TpaBRHUCTbIX BonoTax, y
BO3BbIWEHHOCTRH. ONbXa YNYMWAET N04BY | [ pyennocmpanenue: Buasl onbxM

3a cueT cnoc_oﬁ«oc'm K 330TdUKCaLMM, 3 DPACNPOCTRAHEHb! B 30HE YMepeHHOro
TaKHKE 33 CHET TOTO, HTO BLIAGARAET B NOBY | | | 1iiars CosepHoro NOAYLIAPHA

REFURCTR, & cldiinad o « B med : PUMEHRIOTCA HACTOM, OTBAPhHI
BAMAHWE Ha NATOTEHHbIE OPraHU3MbI W ki TETir HCF L e

Y VAR NPOTMBOBOCNANKTENEHOR,

MpaupIasnOR L N AHTHBAKTEpHANLHOE,

KORRYRMBYIOULAMI, KPOBOOCTAHABAWBAIOWEE,

Figure 13. Information stand for station 3.2 Black alder (Alnus
glutinosa L.)

Jlocb -

(nart. Alces alces)

Bepeckner 6opogaByaTbii —
(nat. Euonymus verrucosus)

NapHOKONBITHOE MAEKONHTAIOW e,
CaMblil KpYNHbIH BUA
cemeicTBa oneHeBbIx.

*  DBpas wusnu u numakue; Nock
HACENAKOT Pa3niqHbBIe NECa, 3apocan
MBHAKOB N0 Geperam CTENHLIX PEK W
02ép. BoNbLIOE IHAYEHKUE A NOCER
MMEET Ha/M4ME PEK W D3ED, FAE NeToM

OHM BOAHOMR pacT HOCTEIO * YucnedHocme: B HacToRlEe Bpema

W CNAcaloTeA OT Hapkl. 3UMol AnA nocs UMCNEHHOCT NOCA, KaK M OPYIUX KONbITHBIX,
: 12 W XBOFHHEI e €A M3-33 AKTMBHOD

Neca ¢ rycThiM nogneckom. Jlock BpakoHbepcTea.

MWTAIOTCA APEBECHO-HYCTAPHUKOBOW W * Coyuanshan cmpykmypa: Camisl i

TPABAHMCTON PACTUTENBHOCTLIO, 3 TakKe XONOCTBIE CAMKM HUBYT NOOAMHOUKE A

MXEMM, MLAHHUKAMA W TPUBaMM. HeGONbUWMMKH rPYNNaMu No 3—4 MUBOTHLIX,

Figure 14. Information stand for station 4.1 Eurasian elk (Alces
alces L.)

HEBBICOKWA
AMCTONAAHBLIA KYCTAPHMEK, BUA popa
Bepecknert (Euonymus)
cemeiictBa Bepecknerossie (Celastra
cege). PacteHue WHpPOKo
pacnpocTtpaHeHo 8 EBpasuu, B Tom
Yucne B eBponedckoi yacTH PocckK.

= Xumuseckull cocmoe U 803MOKHOCMb

J Bepeckner 6 {aTbli, KaK
W NOYTH BCE OCTaNbHbLIE BUAE! 3TOMO poaa, —
AQOBUTOE PACTEHHE. ALOBMTEl BCE YACTH
pacredma. Hawbonee sepoATHLIM
cnocobon OTpaBfeHuA ABNAEBTCA
MENOAB30BAHKWE NADAOE (Ha BYE NACAB
CNAAHOBATE, HO WWMEIOT HENPUATHBIR
NpHEKyC).

*  OcoBeHHOCmU pacmeHua:
h CAEHHbIE
(6opopasoukm) Ha noberax;
- ¢MBILUMHBLIR® 33naX LBETHOB;
= NOXOMME HA TONDBACTHHOE YEPHBIE
CEMEHA C OPaHHEBbIMK
NPKC I A W3
PO30BLIX NNOAOSE.

Figure 15. Information stand for station 5.1 Warty strawberry-
bush (Euonymus verrucosus Scopoli)
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Figure 16. Educational nature trail 2: satellite view

At supplementary stations, tourists are invited to fa-
miliarize themselves with the materials of informa-
tion stands dedicated to the flora (major tree, shrub
and herb species) and fauna (major bird and mam-
mal species) of the area. The stands depict typical
plants / animals / objects of interest (e.g. springs),
describing in Russian language some important de-
tails, such as distribution, habitat, biology, protec-
tion status, chemical composition, or history.

Of 13 designed weather-proof information stands
to be set at information stations on the route 1, five
are presented in Figure 10 (Lily-of-the-valley as a
typical herb), Figure 11 (Fieldfare as a typical bird
of the area), Figure 12 (Tatar spring as an object of
interest), Figure 13 (Black alder as a rare intrazonal
tree species), Figure 14 (Eurasian elk as an import-
ant large mammal species), and Figure 15 (Warty
strawberry-bush as a common understory shrub).

Educational nature trail 2 is a 3.6 km long route that
starts from the pond at the 10* Dachnaya neighbor-
hood near the Romantic Recreation Camp for chil-
dren and ends at a point near the Coral Reefs Spring.
The coordinates on the map for the start and the
finish, according to the Yandex Maps, are 51.564900,
45.895400 and 51.571875, 45.917578, correspond-
ingly (Figure 16). The route of the nature trail 2 is
semi-circular. Its start and finish points have good

access roads. Thus, for tourists, it will not be diffi-
cult to arrive at the place, where the route starts,
and leave from the final destination point by public
transportation. The total travel time on the route is
approximately 2—2.5 hours, excluding stops.

Of 14 information stations on the trail, there are five
main information points, associated with significant
water bodies of the nature park — springs and ponds;
and nine supplementary information stations, ded-
icated to the specificities of the environment and to
aesthetic appeal of the area.

The first water body and the starting point of the
nature trail 2 is the pond at the 10* Dachnaya neigh-
borhood near the Romantic Recreation Camp for
children. Just 50 m down the trail there is the second
aquatic object — the Berkut’s Spring. The third water
object (3.3 km further down the trail) is represent-
ed by two Andrey’s Ponds. The coordinates of this
point on the map, according to the Yandex Maps, are
51.571500, 45.915400.

The fourth water body is Andrey’s Spring 70 m from
the ponds, and the fifth water body is the Coral
Reefs Spring, located 140 m further on. Currently,
this particular spring is littered and is not a source
of drinking water. Two of 14 information stands
are shown in Figures 17 (Brown hare, as a typical
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*  Buewnul ud: OTHOCKTCA K
KPYNHbIM 3alLam: AnkHa Tena 57-68 om;
macca 4-6 kr, pearo - Ao 7 kr. Camele
KpYnHbie ocobu BCTPEYKOTCA Ha CeBEpE W
cesepo-BocTOKe apeana. Tenoc
Xpynkoe. BHeluHe pycak Xopowo
oTAu4aeTcA ot Genaka Bonee g,
yiami (9,4-14 cm), AAHHHBEIM
HAMHOBMAHBIM XBOCTOM (7,2-14 cm
ANHHOMR), YEpHOTO MAK YEpHO-Byporo
uBeTa ceepxy. [1a3a KpacHoBaTo-

p 1. 3agHKe Ko

ANWHHee, 4em ¥ BenAna, Ho Nans! Kopose
W yme (AnuHa crynHu 13,6-18,5 cm).

ne Aep W
KYCTAPHWKOB. 3UMON NPOAONKAET KOPMWTLEA

" Tpae,

OCTATHAMM OFOPOAHBIX KYALTYD, BEIKAMBIBAA WX

w3-nap cHera, Mpk ryGoKkom cHerosom

NOKPOBE NEPEXOANT HA NUTAHME APEBECHON U
=) CTHIO.

RycTap pax

Figure 17. Information stand for station 2.7 Brown hare (Lepus
europaeus Pallas)

lagomorph in the area) and 18 (Andrey’s Ponds). The
rest are dedicated to various plant and animal spe-
cies and springs along the trail.

Educational nature trail 3 is a radial route 2.8 km
long. Radial route should be understood as a route,
the starting point of which is also the finish point
(Figure 19). The roundtrip follows the same trail,
and in total tourists walk ~ 5.7 km. The trail starts
from the Gazebos station near the Birch-Tree
Recreation camp for children, and ends at the same
point. Gazebos is a place for picnics and outdoor rec-
reation in the very center of the Kumis Glade. The
coordinates of this point on the map, according to
the Yandex Maps, are 51.553100, 45.923200.

The starting (finishing) point of this nature trail
has good access roads. For tourists, it will not be
difficult to arrive at the starting point of the route
and leave the finish point by personal transport or
public transportation. The total travel time of the
route is approximately 1.5 hours, excluding stops at
the information stations, so that the entire route can
be completed in approximately 3 hours.

It is worth noting that on the route along the na-
ture trail 3, there are both major stations (5), where
tourists will make long stops in order to get ac-
quainted with the environment and its attractions,
and additional stops (4), designed to serve as a place
for obtaining information about the flora and fauna
of the area, as well as to emphasize the aesthetic
appeal of the forest.

Sanl-pycaR - AHOpeesckue npyobi
(nar. Lepus europaeus)
MneKonuTalollee poaa 3aiues peescrue npyde — MECTO OTABINA
oTpAga “ﬁueuspamm ?pamm& Audpeeackue npydsl mpo‘:m BBUMILEHBE

KHMW FOPaMK OT
BETPOB, Hx NOCTORKMO NATAI0T POAHMKR,
PACNONOMEHHBIE HENDAANERY: 3TO POAHKK
AHapEeBCHUA W POAHWK Ha 9-7 BauHoH.

= Or Axdpeeackux npydoe MOMHO NONECTE Ha
FHAMEHWTHIA MHK NHMOHEPOB — BBICWEA TOUKA
Cagenoackux rop (290 m), a Takme crRAOHEI
§ B Hapoge: L Ovciona Bam
OTHPOETCA KPACHBEAWME BWA Ha necanapk HymeicHan
NOAAKA, NPYABI, 3 TkwE Ha NPUropo CapaTosa.

= Jlerom Andpeeackue nppdel nocewaer Gonsiwoe
KOMWYECTBO Mloaed. HaxoaaTcR 1 T8, RoMy He
Beapaannyed Kpai 8 HOTOPOM OHKM HEYT. NopaRaoH

Ha Andp wux mpydax nog, A B

cy no
COBCTREHHOR MHULIMATHBE.
Nocewan And) npydei, 3

HTOB C 310y mecTol

Figure 18. Information stand for station 3 Andrey’s Ponds
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Figure 19. Educational nature trail 3: topographic map view

The starting point, i.e. the first point of the nature
trail, is the Gazebos station near the Birch-Tree
Camp. From the beginning of the route to the sec-
ond point of the trail — Birch Alley, the distance
is approximately 1.2 km. The coordinates of the
Birch Alley on the map are 51.556400, 45.930900.
The third information station is set at the Bird
Feeders point, 340 down the trail. The fourth in-
formation station of the nature trail is Giant Oak
(Figure 20), 950 m further on. The fifth point of
interest on the trail is the Dense Alley, 95 m from
the previous station. The last, sixth, object on the
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Ayb6 BeaukaH

*  Camblil BONGIIOW W CTApLIA Oy6 B OKPECTHOCTAX
Capartosa. |

+ Ay68 - pupoasi Bospacr | |
ero okono 200 ner. OrpoMHOe BETBUCTOR |
AEpPEeso TPYAHO oBXBaTHTE fake BABOEM.

= Ay6B — O/Ha U3 Nonynap l
AOCTONPUMEYaTENbHOCTER KYMBICHOH NOAAHBL.
Kamasii AeHb MHOMECTBO NI0AeR NPHXOOAT K
[ly6y, uTobbl YBUAETE E70, DULYTHTE MOLIL M
BeNM4ME, MOKAZATL fleTAM.

= Ay BeaukaH yXOAMT KPOHOH BLICOKO B Hebo.
H WE BETEM €0 Bp ]
OTMMAEHBI.

* (locewan fy6 Beaukan, NocTapaiTecs He
TOMNTaTh BOKPYT Hero 3emaio, flybl 3Toro He
MIOBAT W HAYUHEIOT 3ACHIXaTb.

Figure 20. Information stand for station 4 Giant Oak Natural
Monument

tourist route is The Dam (Figure 21). The coordi-
nates of this point on the map, according to the
Yandex Maps, are 51.565184, 45.932923. The dis-
tance from Dense Alley is about 280 m. From this
point, tourists follow the educational path in the
opposite direction and complete the nature trail
at the Gazebos.

At supplementary stations, tourists can familiarize
themselves with the materials of information stands,
dedicated to wildlife and flora of the natural park:
Chaffinch (Fringilla coelebs L.), Eurasian Blackbird
(Turdus merula L.), silver birch (Betula pendula Roth),
and English oak (Quercus robur L.).

Educational nature trail 4 is a 5.5 km long circular
trail, starting from the Gazebos station near the
Birch-Tree Recreation camp for children, and ends
at the same point (Figure 22). Gazebos is a place for
picnics and outdoor recreation in the very center
of the Kumis Glade. The coordinates of this point
on the map, according to the Yandex Maps, are
51.553100, 45.923200. The starting and finishing
point of the trail has good access roads. The total
travel time on the route is approximately 2.5 to
3 hours, excluding information stops.

Of nine information stations on the trail, four are
major — dedicated to significant natural attractions
of the Kumis Glade Nature Park (spectacular birch
grove, historical tract, spring, and the largest oak-
tree in the area), while five more are supplemen-
tary, designed for obtaining information about the

Adamboyka

*  [flamboura — Hebonswan gamba e ospare,
nume [lyba Benmwara, pagom c flantessim
cagom. o cTapoi HACkINW NPOXOAWT
MNECHERA AOPOra, a ¢ 88 KPYTLIX CHAOHOB
NIOBAT CKATHIBATLCA NbIMHUKN WK
BENOCHNEAUCTL.

| » Ot famboyku ospar LIWPoKuiA yxoamT
BHW3 K AHgpeesckim npyaam. Mo ospary
WMAET TPOMMHKE, 3 3UMOH NBIKHA.

* (C apyroi ctopoHsl JomBoyku No BecHe
06pazyeTcA ManeHLKWIA NPYAWK U3 Tanoro
cHera. Cyas No MHOMECTBY CNEA0B, Caa
NPUXOANT MHOMECTBO CaMblX Pa3HbIX
3BEpEd HA BOAONOA, NPUIETAIOT
AAKE YTHU.

Figure 21. Information stand for station 6 The Dam
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Figure 22. Educational nature trail 4: topographic map view

environment, as well as emphasizing the aesthetic
appeal of the area.

The starting point of the trail 4 coincides with the
starting point for the trail 3 (see above). The Birch
Alley station is 1.2 km down the trail. The third sta-
tion, Giant Oak, is 1 km ahead. The fourth attraction,
historical tract Laptev Garden, is just 100 m ahead.
The fifth major attraction is historical Tatar Spring
2.2 rm down the route from the tract. From here,
tourists follow he nature trail 4 towards the Gazebos
for nearly 1 km.
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Ypouuwe /lanmes Caod

3apAHKa —
(nar. Erithacus rubecula)

» [anTes cag - npocTopHan nonaHa. B
HACTOALNA MOMEHT MECHWUKNA SKTUBHO
38CEVBatOT ee MONOALIMW AePEBLAMM.

* Heworpa B ypounwe poc pyKTOBLIA
caf. Mo onyLUKkam 4O CUX NOP MOXHO
yBUOETE AMKME rDYLLK, SBNOHMW, BULLIHIO
1 TOPH.

» B NlanTesom cagy NpwATHO NpoATMCE
0 Y3KUM M3BUNUCTBIM TPOMMHKAM.
3poeck He BLIBAET NOAHO.

+ Oxonorvyeckas Tpona BeAeT no
mapupyTy K AyBy Benukaxy.

Figure 23. Information stand for station 4 Laptev Garden

At supplementary information stations, tourists are
invited to familiarize themselves with the materi-
als of information stands about the key inhabitants
and ecosystem-building tree species of the nature
park: Chaffinch (Fringilla coelebs L.), European Robin
(Erithacus rubecula L.), Sparrowhawk (Accipiter ni-
sus L.), Norway maple (Acer platanoides L.), and
small-leaved linden (Tilia cordata Mill.).

Sample information stands for nature trail 4 are
shown in Figures 23 and 24.

The development of educational nature trails allows
solving the problems of forming environmental
awareness in the population, and organizing active
and educational leisure. The establishment of spe-
cialized routes, passing through the woods, allows
tourists to observe the life of the natural commu-
nities, make discoveries and conduct studies, the
results of which could have a positive impact on the
well-being of the nature park.

Conclusion

Our project resulted in a comprehensive environ-
mental education program, based on the technology
of educational nature trails developed with the help
of geographic information systems. The trails were
designed within the territory of the Kumis Glade
Nature Park. This nature park is of great ecological,
social and recreational importance. The project of
educational nature trails has scientific and practical
novelty, since, prior to the introduction of this de-
velopment, there were no ecological routes on the
territory of this natural protected area.

nTMya W3
cemeiicTBa MyX0N10BKOBbIX
(Muscicapidae). B XIX seke
MCMONB30BANNCH TaKIKe
HA3BAHMA MANHHOBKA,
30pbKa, 30PAHKA W ONbLUAHKA.

*  Onucodue: ¥ 3Tol NTL Genoe BproluKo,
phisuii 106, ropno, rpyas M BoKa ronossl.
Mriya oTHOC! o
3apaHKa ABNAETCA NEPeNETHOW NTHLEH,
HO BO3BPALLAETCA B CEBEPHLIE KpaR
OAHOH 13 Nepabix. Camubl OKpawweHs|
4allE APYE YeM CAMHM; CEBEpHbIE
3APAHKK APYE W MOTYT BBITk KPY
o#HeIX. MowT 062 Nona, HO CaMKK MMEDT
meHee pasHoofpasHeid Habop HoT.

HO LA AL

MYCTLIM NOAAECKOM, Napkh, 3apociume
KycTap cagsl, np aeT 6
BOAbl.

* MMuwo: VWyT Ha 3emne HaceKoMBIX,
¥ iX “EPBEN W ynuToK. MNoeaaoT Arogsl,
IUMON NPUNETIIOT K HOPMYLUKAM, TAE KNKDIOT

MATKWE HOPM3.

Figure 24. Information stand for station 4.1 European Robin
(Erithacus rubecula L.)

In the international community, environmental ed-
ucation has a high status: teaching nature is carried
out at different levels by means of using modern
methods; in ecologically developed countries, meth-
odological recommendations are used that call for
educating the general population — first of all, via
field observations and research. At the same time,
educational nature trails are one of the components
of quality education. The project approach is cur-
rently actively developing in Russia. There are ex-
amples of projects and organizations successfully
conducting research activities with audiences of all
age groups.

One of the main difficulties existing in the devel-
opment of environmental education projects is the
lack of uniform standards that regulate in detail
educational activities at protected natural areas.
Designing educational nature routes as a component
of environmental education is a complex of tasks
in the field of humanities, technology, and natural
sciences. In this context, methodological recom-
mendations of foreign and domestic authors allow
forming a holistic vision of the project.

Currently, the Kumis Glade Nature Park is threat-
ened by a serious urbanization, which negatively
affects the functioning of the nature park biota. The
research conducted with the help of GIS makes it
possible to create a model of reasonable and respon-
sible human behavior in relation to the Kumis Glade
Nature Park, the proper functioning of which could
preserve the regional biodiversity. Regional pro-
tected natural areas, such as the Kumis Glade, may

142



ECOLOGY

VOLUME 1| NUMBER 3 | NOVEMBER 2020

act as testing grounds for educational and research
activities of school and university students.

We designed four educational nature routes within
the boundaries of the suburban SPNA Kumis Glade
Nature Park. Trail number 1 is a route with 6.4 km
long. The travel time on this path varies from 2.5—
3 hours (excluding long stops). Nature trail 2 is a
3.6 km long route. The travel time on it varies from 2
to 2.5 hours. Educational trail 3 is 5.7 km long route
with travel time varies around 3 hours. The trail 4 is
5.5 km long path. The travel time on it ranges from
2.5 to 3 hours. All trails are quite accessible: they
have access roads; for few exceptions, they do not
run along steep ascents and descents. The routes
traverse different types of landscape complexes and
ecosystems, which is ensured by setting a route not
only on the plateau, but also on the slopes of various
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