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Abstract. The study of the natural landscapes of the southern slope of the Greater
Caucasus is of great importance for improving the national economy of our country.
The Government of Azerbaijan has set before science the task of ensuring
environmental protection through the integrated use of natural resources and, by
taking advantage of the country’s natural conditions, improving the spatial
organization of agricultural production, protecting soils from wind and water
erosion, preserving the rational use of arable lands, and exploring ways to
improve the ecological conditions of these areas. Within this article, we have
sought to investigate these issues.
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Landscape ecological research remains one of the least
developed fields within landscape science. Systematic studies
aimed at assessing the ecological condition of landscapes
have only recently begun to intensify. Evaluating landscape
ecological condition is closely associated with the broader
objective of optimizing the natural environment; such
assessment provides a scientific basis for the rational use
of individual landscape units and for the development of
evidence-based conservation strategies (1) . Changes 1in
landscape ecological condition are determined not only by
anthropogenic pressures but also by natural drivers, which
exert a substantial influence. Therefore, the assessment of
landscape ecological <condition requires an integrated
analysis of all relevant influencing factors.

When assessing the ecological condition of landscapes,
particular attention is paid to natural factors that intensify
environmental stress, including landslides, mudflows,
rockfalls, erosion, and other destructive geomorphic

This work is distributed under the terms of the Creative 1 6 3
Commons Attribution-ShareAlike 4.0 International License
(https.//creativecommons.org/licenses/by—sa/4.0/).



Proceedings of the 19th International
Scientific and Practical Conference

«Science and Practice: Implementation NO

to Modern Society» 2 8 6

(March 16-18, 2026). | C
Manchester, United Kingdom bﬁlgﬁmgﬁf

NATURE MANAGEMENT,
RESOURCE SAVING AND ECOLOGY

processes. These processes directly influence the development
of mountain landscapes and induce fundamental changes in their
structure. The ecological condition of landscapes varies in
degree depending on the activity of natural processes and the
magnitude of anthropogenic load (2).

As a principal indicator reflecting the ecological
condition of landscapes, R.H. Dashdiyev (1990, 1994, 1999)
proposed the ecological disturbance coefficient. This study
likewise employs that coefficient, which enables the
determination of the degree of landscape transformation and
the level of ecological disturbance.

Mountain landscapes were grouped according to the degree
of ecological disturbance into the following categories:

1. conditionally disturbed landscapes;

2. weakly disturbed landscapes;

3. moderately disturbed landscapes;

4. severely disturbed landscapes with a tense ecological
condition.

In the present study, the landscapes of the southern slope
of the Greater Caucasus were likewise classified into the
above categories according to their ecological condition, and
the landscape—ecological schematic map compiled by
R.H.Dashdiyev for the study area was used.

On the southern slope of the Greater Caucasus, landscapes
with a relatively well-preserved ecological condition
(conditionally disturbed) occur as patches within wvarious
natural complexes. This group includes forest and forest-
meadow complexes of the middle-mountain zone within
individual river basins. Relatively intact complexes with
undisturbed landscape structure are mainly confined to
existing protected areas. The ecological condition of forest
and mountain-meadow landscapes in the Zagatala, Ilisu, and
Ismayilli reserves 1is virtually undisturbed, which 1is
attributable to the strict protection regime in these
territories. Within the forest landscapes of protected areas,
only sporadic logging and grazing are recorded. Owing to the
limited anthropogenic influence near the upper boundary of
protected areas, the upper forest limit reaches elevations of
2300-2400 m; moreover, the beech belt located at 1400-1600 m
is well preserved in these forests. This group also includes
isolated patches of subalpine and alpine meadows 1in certain
parts of the high-mountain zone. Under conditions of low
grazing pressure, no noticeable ecological disturbance 1is
observed in these landscapes.
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Weakly disturbed landscapes occupy extensive areas within
the meadow landscapes of the high-mountain zone, the forest
landscapes of the middle-mountain zone, and the forest
landscapes of the low-mountain zone. This category includes
most alpine meadows on the southern slope of the Main Caucasus
Range that are primarily used as summer pastures.

In alpine and, to some extent, subalpine meadows where
grazing norms are not observed, weak structural disturbances
are evident. Whereas mountain-meadow vegetation in the
region’s protected areas forms a projective cover of 80-90%,
this wvalue declines to 60-70% 1in summer pastures. The
biological productivity of alpine meadows within this group
is also somewhat lower than that of protected mountain
meadows. Weak disturbances in mountain-meadow landscapes have
likewise been recorded in areas affected by active natural
processes.

In the high-mountain meadows of the Dashagilchay,
Filfilchay, and Shinchay river basins, disturbances 1in
landscape structure are associated with overgrazing. 1In
certain sites, surface and linear erosion processes have also
developed.

In the beech-hornbeam forests of the middle-mountain zone
and the hornbeam-oak forests of the low-mountain zone, weak
disturbances in landscape structure are observed across all
river basins as a result of logging and, to a lesser extent,
grazing. In relatively weakly disturbed mountain-meadow
landscapes, soil thickness remains comparatively high, and
the turf layer in these pastures forms a relatively stable
cover. The sparse livestock trails formed in pastures are
capable of natural recovery over time.

Moderate disturbances occur in patches within the forest
and forest-meadow landscapes of the middle-mountain zone and
the meadow landscapes of the high-mountain =zone. Such
disturbances are most widespread in the mountain-forest and
high-mountain meadow landscapes of the Kurmukchay, Talachay,
Dashagilchay, and Demiraparanchay river basins. In these
basins, intensive grazing and logging have led to a
substantial lowering of the upper forest limit, which in some
areas now occurs at elevations of 1900-2100 m. In these
territories, the turf layer of mountain-meadow landscapes is
partially degraded, and the projective cover of herbaceous
vegetation has declined. The network of 1livestock trails
formed by grazing is relatively dense.

In the mountain-meadow landscapes of the Dashagilchay
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basin, intensive and 1inefficient grazing—particularly on
steep slopes—has resulted in the extensive spread of disturbed
landscapes. With increasing anthropogenic pressure, erosion
processes have intensified, and in some sites bedrock outcrops
are exposed.

Severely disturbed landscapes with a tense ecological
condition occupy extensive areas on the southern slope of the
Greater Caucasus, primarily within the forest landscapes of
the low-mountain zone. These oak-hornbeam forests have become
excessively thinned as a result of intensive logging and, in
some sites, have even been replaced by xerophytic shrublands.
Owing to strong anthropogenic pressure, mesophilous forest
landscapes of the low-mountain zone have undergone
transformation into xerophytic shrub communities.

Within the low-mountain forest landscapes—especially in
areas close to settlements—forest degradation is particularly
pronounced. In such areas, grazing and logging lead to rapid
and profound disruption of forest structure. In the Kishchay
river basin, around the villages of Okhut and Dodu, intensive
anthropogenic impact has resulted in the replacement of
forests by low-growing sparse shrublands. In these
territories, anthropogenic erosion has intensified, and in
some places the topsocil has been completely removed.

In the Zeyzitchay basin, intensive grazing in the low-
mountain oak-hornbeam forests has transformed the trees into
pyramidal-shaped shrub forms. Severe disturbances are also
observed as patches within high-mountain meadow landscapes.
The greatest degree of degradation 1in mountain-meadow
landscapes occurs in areas subject to both high anthropogenic
load and intense natural processes (3).

In the Kem summer pasture of the Kishchay river basin,
non-compliance with grazing norms has led to pronounced
structural degradation of mountain-meadow landscapes. Bare
rock exposures and a dense network of erosion trails occupy
extensive areas within these landscapes. Owing to their
relatively fragile geological substrate, the biological
productivity of these mountain meadows has declined
substantially. In some sites, the projective cover of
mountain-meadow vegetation has decreased to 30-40%.
Landscapes of this group also occur as small patches in the
Qubakh, Dashagil, and Yukhary Chardakhly summer pastures.

On the southern slope of the Greater Caucasus, the forest
landscapes of the low-mountain zone are the most severely
disturbed, whereas the protected forest landscapes of the
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middle-mountain zone remain comparatively well preserved and
virtually undisturbed.

Among the landscape types most transformed by human
economic activity are forest landscapes. On the southern slope
of the Greater Caucasus, mountain-forest landscapes have been
subjected to strong anthropogenic pressure. Therefore, the
conservation, sustainable use, and restoration of existing
forests, as well as afforestation, constitute priority tasks.

The territory of the republic has been subdivided into
ecological—-economic regions based on similarities in natural
and economic conditions (4) . Ecological—-economic
regionalization plays an important role in the development
and 1implementation of forestry and forest-reclamation
measures aimed at 1increasing forest —resources through
valuable species. It has been established that large areas of
forests on the southern slope of the Greater Caucasus are
degraded, and their productivity remains below their
biological potential.

This situation necessitates targeted measures for the
restoration and sustainable management of forest resources.

Ecological-economic regionalization (Greater Caucasus)

Ecological- | Subregions Total Forest | Ecological Main
economic area cover tension directions
regions (thousand (%) of forestry

ha) management

Greater Southern 101,09,0 30,0 Tense Complex

Caucasus slope of types:
region the protective,
Greater utilization,

Caucasus water-
regulating,

soil-
protective

The implementation of these tasks is directly aimed at
realizing the concept of cultivating highly productive
forests. This primarily involves the timely restoration of
forests, increasing the 1level of use of forest and soil
resources, and determining the optimal forest cover.

Optimal forest cover and its volume must meet the primary
requirements of the national economy. At the same time, the
forest should perform its multiple functions, including
water-regulating, soil-protective, climate-regulating, and
other ecological services.

If forested and green areas reach their normative limits,
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the timber reserves of the forests would increase
significantly, and it would be possible to make extensive use
of their recreational and environmental benefits.

Scientific research has 1led to the development of
integrated anti-erosion measures. These include not only
organizational, hydrotechnical, and agrotechnical
interventions but also essential forest-reclamation measures.
One of the central components of forest reclamation is the
establishment of protective forest belts. Such belts should
be created as integrated systems, thereby enriching the
biosphere and enhancing its sustainability.

Protective forests planned for expansion on the southern
slope of the Greater Caucasus include the following:

e Forest belts around valleys and ravines. These belts
serve to stabilize the slopes of valleys and ravines and to
reduce erosion processes.

e Tree plantations on valley slopes and at their bases.
These forests will mitigate erosion processes while also
providing additional timber resources.

e Forests established on heavily eroded steep slopes.
Steeply sloped areas have been underutilized for economic
purposes and subjected to severe water and wind erosion. Many
of these areas have already lost their soil cover and have
been classified as unusable land. Therefore, afforestation of
these territories represents the most purposeful method of
their economic utilization. Forests are the only means to
protect these soils from erosion and restore their fertility.

Due to increasing anthropogenic pressure, reductions in
forest area, and deterioration of forest condition, current
information on forest cover and density does not reflect the
actual state of the country’s forest resources. Moreover, the
potential for restoring natural and artificial forests,
considering modern regquirements, has not yet been assessed in
terms of their role in regional, national, and global
sustainable development. In this context, the newly developed
National Program includes a section on forest restoration,
which considers the study of the current state of forests and
the development of specific measures for their
rehabilitation.

For this purpose, the following measures are planned on
the southern slope of the Greater Caucasus:

1. Zones and districts to be surveyed.

Balaksn - 800 ha, Zagatala - 700 ha, Qax - 500 ha, Shaki
- 900 ha, Oghuz - 400 ha, Gabala - 700 ha, Ismayilli - 600
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ha, Shamakhi - 500 ha; total - 5,100 ha.

2. Forest restoration zones and districts.

Balaksn - 400 ha, Zagatala - 800 ha, Shaki - 1,027 ha,
Qax - 300 ha, Oghuz - 300 ha, Gabala - 500 ha, Ismayilli -
300 ha, Shamakhi - 480 ha; total - 4,107 ha.

3. New areas for afforestation.

Balaksn - 120 ha, Zagatala - 150 ha, Qax - 100 ha, Shaki
- 200 ha, Oghuz - 80 ha, Gabala - 150 ha, Ismayilli - 100 ha.

4. Tree species, genera, and their planting on the
southern slope of the Greater Caucasus.

In the mountain and submontane =zones, common hornbeam
(Carpinus betulus), Caucasian persimmon (Diospyros lotus),
and white acacia (Robinia pseudoacacia) are planned.

In low-mountain and submontane zones, plantings include
white acacia (Robinia pseudoacacia), giant maple (Acer
pseudoplatanus), and oriental plane (Platanus orientalis).

Non-compliance with livestock grazing norms, insufficient
engineering structures for flood protection, and logging of
existing forests have caused significant erosion on many
slopes of the Greater Caucasus, and these processes continue
to this day. As a result, severe flash floods are observed on
the southern slope of the Greater Caucasus. One of the main
ways to prevent these negative processes 1is the protection
and expansion of forests.

Ensuring the natural regeneration of forests remains one
of the most important tasks. If forests in the submontane
areas of the southern slope of the Greater Caucasus are
utilized efficiently, forestry regulations are properly
followed, and livestock grazing is limited, these measures
will positively influence natural regeneration.

Artificial afforestation plays a significant role 1in
forest restoration. In this process, tree species selected
for forest plantations and various protective forests must be
adapted to local forest growth conditions, exhibit rapid
growth, and achieve high productivity.

Improper use of recreational forests negatively affects
soil, grass cover, and young trees. Therefore, the number of
visitors 1in each hectare of recreational forest must be
regulated, areas with severe degradation should Dbe
temporarily closed to use, and targeted forestry and forest-
reclamation measures must be implemented. These measures are
particularly necessary in forests located near tourist bases
in the low-mountain zone of the southern slope of the Greater
Caucasus.
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Due to strong anthropogenic impact, mountain-forest
landscapes on the southern slope of the Greater Caucasus have
been altered to varying degrees, with structural degradation
observed in some areas. Logging and grazing must be prohibited
in the low-mountain forests most affected by disturbance, and
forest-reclamation measures should be applied to improve
their condition. Existing forest areas should be expanded
through new plantations.

In the hornbeam-ocak forests of the middle-mountain zone,
intensive 1livestock grazing and logging must be strictly
prevented. The protection regime in reserve forests should be
reinforced to ensure their effective conservation.

Under rotational grazing, the area of each pasture segment
(kiiz) 1s small, so livestock require less effort to move, and
grasses are less trampled. After such grazing, vegetation in
the pastures grows more vigorously and quickly. During
rotational grazing, livestock gradually move from one pasture
segment to another over 20-40 days. During this period, the
grasses in the first, second, and subsequent pastures slowly
develop, increasing the proportion of palatable biomass and
reaching the first vegetative stage. This allows the pastures
to be grazed a second time.

It is well known that the vitality of pasture plants can
only be restored if they are allowed to reach full
developmental maturity (5). Therefore, attention must be
given to implementing rotational grazing systems, harvesting
plants during the flowering phase, and thereby increasing the
production of green fodder.

In many cases, especially when grasses belonging to the
cereal family dominate the plant cover of meadows, it is more
effective to replace pure pastures with mixed-species
pastures and utilize them accordingly.

It should be noted that overgrazing must be strictly
avoided. The number of livestock per hectare must be
determined and adhered to rigorously to prevent pasture
degradation.

Experiments have shown that resting pastures previously
trampled and damaged by livestock yields very good restoration
results. Under such management, forage productivity increases
by 20-25% in the first year and up to 100% in the second year
(6) .

Observations from the Zagatala summer pastures indicate
that resting pastures provides favorable conditions for
strengthening pasture communities and vegetation. During the
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rest period, the number of forage species increases: if 4-5
forage species were present before resting, their number rises
to 7-8 species afterward.

One of the key measures for improving high-mountain meadow
landscapes 1s the allocation of livestock according to the
specific plant types in different pasture units.

The timely grazing of ©pastures and the ©precise
determination of mowing dates, with strict adherence, are
essential. If the pastures are not grazed or mowed at the
specified time, productivity decreases (7; 8).

Despite the extensive area covered by natural pastures on
the southern slope of the Greater Caucasus, little attention
is still paid to surface improvement measures. One of the
measures for improving pastures and hayfields 1is the
application of fertilizers in a feeding form.

In addition to fertilization, wvarious other improvement
methods should be applied to increase the productivity of
high-mountain meadows. One of these measures is weed control.
In general, weed management should be conducted in early
spring, before weeds have caused significant damage to forage
plants. In hayfields, fast-growing small weeds should be mowed
at full flowering.

Failure to maintain pastures and hayfields regularly can
lead to the formation of shrub thickets. These thickets reduce
pasture and hayfield productivity and allow weeds to persist
in the soil. Therefore, managing shrub growth in pastures and
hayfields is critically important. Shrubs should be removed
by uprooting; however, on steep slopes, shrubs should not be
removed, as this can lead to soil erosion and intensification
of erosion processes.

In areas excluded from the «crop rotation system,
artificial meadows can be created in high-mountain pastures
using root-level improvement methods, which increase
productivity by 4-5 times. To increase forage reserves 1in
high-mountain pastures, new meadows should be established on
gentle slopes and in areas where grasses have been damaged or
degraded.

High-mountain pastures often contain marshy and wet
areas. To establish strong forage bases in mountain regions,
draining and reclaiming these areas is highly important. In
dried marshes, careful selection of plant species and the
creation of new plant varieties for drying are essential to
maximize yield from cultivated meadows and ensure long-term
survival of meadow plants.
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Since 1953, the Institute of Botany of the Azerbaijan
National Academy of Sciences has conducted experiments on
surface and root-level improvement methods in high-mountain
meadows, yielding valuable results.

To use mountain-meadow landscapes efficiently, grazing
norms must be strictly followed, and systematic grazing should
be conducted. Comprehensive measures should be implemented to
improve pastures and hayfields.

After analyzing studies conducted on the southern slope
of the Greater Caucasus, we have reached the following
conclusions:

As a result of strong anthropogenic impact, the mountain-
forest 1landscapes of the southern slope of the Greater
Caucasus have been altered to varying degrees, and in some
areas, their structure has been disrupted. In lower mountain
forests, which have experienced the greatest changes, logging
and grazing should be prohibited, and forest reclamation
measures should be implemented to improve these forests. The
area of existing forests should be expanded through new
plantings.

Intensive livestock grazing and forest cutting must be
strictly prevented in hornbeam-ocak forests of the middle
mountain belt. To ensure the effective protection of reserve
forests in the area, the reserve regime should Dbe
strengthened.

To use mountain-meadow landscapes efficiently, grazing
norms should be properly established, and systematic grazing
should be implemented. Comprehensive measures should be
undertaken to improve pastures and hayfields.

The southern slope of the Greater Caucasus is considered
one of the areas in our country with rich and promising
landscape resources. High mountain-meadows serve as an
invaluable source of fodder for the development of livestock
farming. Currently, in order to increase the productivity of
summer pastures and improve their long-term usability, it is
necessary to strictly implement existing agrotechnical
measures, as well as the rotational grazing method. One of
the most effective means of preventing surface erosion in the
area is to completely prevent logging in mountain forests and
to carry out measures for their artificial expansion.
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