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Abstract. This study provides a comprehensive classification of elementary landscape units
(facies) distributed along the southern slope of the Greater Caucasus in the Sheki—Zagatala region,
based on their lithological-geomorphological, hydrological, biological, and biogeochemical
characteristics. The research analyzes the morphology of river valleys extending from the Mazimchay
to the Vandamchay rivers, the orientation of tectonic fractures, and the impact of slope-driven
microclimatic variations on biogeochemical processes. To determine the regular distribution of
chemical elements in soils and silt layers, V. V. Kovalsky's biogeochemical methodology was
applied, classifying local soils into five geochemical groups and relying on B. B. Polynov’s
foundational theory of elementary landscapes. As a result, 14 major landscape-facies types were
identified within the 5002000 m elevation range, corresponding to mountainous, temperate semi-
humid, and semi-arid sloping plain landscapes. Among these, six belong to the eluvial group, three
to the superaquatic group, three to the subaquatic group, and two to the deluvial group. Regional
landscape-geochemical analyses reveal that intensive leaching in high-altitude eluvial systems causes
significant thinning of the humus horizon and depletion of nitrogen and potassium, accelerating
desertification trends over carbonate-rich substrates. Conversely, in subaquatic and aqua-
accumulative (waterlogging-prone) facies, hydromorphic conditions significantly retard organic
matter decomposition, facilitating the thickening of the fertile humus layer and resulting in the
substantial accumulation of nitrogen, phosphorus, and potassium.

Annomayus. IlpencrtaBneHa pa3BepHyTas KiIacCH(PUKAMSA AIEMEHTAPHBIX JIaHAMA(THBIX
enunuIl (¢amuii), pacmpocTpaHEeHHBIX HA F0KHOM ckiioHe bonbioro Kaskasa (Illeku-3akaranbckuii
pPEruoH), Ha OCHOBE WX JIUTOJOrO-reoMOpP(OIIOrHYECKUX, THAPOJIOTMYECKHX, OMOIOTHYECKUX U
OMOreOXMMHUECKUX OcoOeHHOcTell. B xoae wuccrnenoBaHus NpOaHAIU3UPOBAHBI MOPQOJIOTHUs
PEYHBIX JOJIMH B TIpeeax TUAPOrpaduvecKkoil ceTu OT peku Masumuail 1o pexku Banpamyaii,
HaIlpaBJI€HUE TEKTOHMYECKUX PA3JIOMOB M BIUSHUE MUKPOKIUMATUUYECKUX Pa3IMYUN CKIOHOB Ha
OuoreoxuMmuueckue mporecchl. [l BBIABICHHUS 3aKOHOMEPHOCTEH pacmpeeNeHusl XUMUYECKUX
AJIEMEHTOB B TMOYBaX M WJIOBBIX OTJIOXKEHUSAX ObUIa MpUMEHEHa OMOreOXMMHYECKas METOO0JIOTHUS
B.B. KoBanbckoro, B COOTBETCTBHM C KOTOPOH TMOYBHI pEruoHa ObUIM pa3feieHbl Ha 5
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reOXMMHUYECKUX TPYMI; TEOpeTHdYecKo 0a3oi aHaln3a MOCIYXHIO YYeHHE 00 3JIeMEHTapHBIX
nanmmadTax b.b. [TonpiHoBa. B pesynsTate B BeiIcoTHOM Auanazone 500-2000 M, oxBaThIBarOIIeM
TOpHBIC, YMEPCHHO TMONYBJIAXHBIE W TONyapuAHbIC JaHIMA(PTHl HAKIOHHBIX DPAaBHHUH, OBLIO
BbIIETICHO 14 OCHOBHBIX TUIOB JaHAMAPTHBIX ¢aruii. 3 HUX 6 OTHECEHBI K AMIOBUATBHOMN TPYIIIE,
3 — K cymnepakBaJIbHOM, 3 — K CyOakBaJIbHOW M 2 — K JCIIOBUAILHOM Tpytie. PernonaabHbie
naHAmadTHO-TEOXMMUYECKHE HCCIeIOBAaHUSl MOKa3alid, YTO B BBICOKOTOPHBIX AJIIOBHAIBHBIX
YCJIOBHUSIX HM3-32 MHTEHCHUBHOI'O BBIMBIBAHHUSI MPOUCXOAUT YMEHBIIEHHUE MOIIHOCTU T'yMYCOBOTO
rOpu30HTa, a coaepxanue azora (N) u kanusa (K) magaer 70 MUHUMYMa, YTO YCUJIMBAET T€HICHIIUU
ONyCTHIHMBAaHUA Ha KapOOHAaTHBIX Mopoaax. HampotuB, B cyOakBaJbHBIX U aKBaJbHO-
aKKyMYJIATUBHBIX (CKJIOHHBIX K 3a0ojlauvBaHMI0) (panusx ruapoMopdHbIe YCIOBUS 3aMEUISIOT
pas3oKeHUue OPraHMYECKOro BEIIECTBA, CIIOCOOCTBYSI YTOIIEHHIO TIOIOPOTHOTO TYMYCOBOTO CIIOS
Y 3HaYUTEeNbHOMY HakoruieHuto azota (N), pochopa (P) u kamus (K).

Keywords: landscape facies, eluvial, deluvial, biogeochemistry, humus, element migration,
Sheki—Zagatala.

Knrouesvie cnosa: nangmadTHbie (alMK, SITFOBUATBHBIN, JEIIOBHAIBHBINA, OHOTC€OXUMUS,
ryMycC, MUTpalus 31eMeHToB, [llexu-3akarana.

The development of landscape science is impossible without considering the natural
components of a territory, including relief conditions, vegetation cover, soil types, surface and
groundwater resources, climatic conditions, and anthropogenic impacts. Among these components,
the lithological and geochemical composition of rocks associated with the most recent geological
foundation also plays a significant role. To determine the developmental trends of landscapes, it is
necessary to consider the genetic homogeneity of the geological structure underlying natural
territorial complexes. The simplest elementary landscapes are formed upon the geological foundation
and its boundaries and are characterized by similar relief and climatic indicators. These
characteristics, in turn, create conditions for the regular formation of the biological component system
of landscapes, including soils, vegetation cover, and fauna [4].

The major relief forms observed within the study area have been shaped by river-valley systems
extending from the Mazimchay River to the Vandamchay River. According to their morphology and
structure, these river valleys are classified into four groups. One group includes narrow gorge-like
valleys with very steep slopes. Such valleys are observed in the upper reaches of all mountain rivers
of the Sheki—Zagatala region, extending from alpine meadows to the mountain forest landscape zone
(above 1800—-1900 m), predominantly within areas where Jurassic sedimentary rocks are distributed
[7].

The second group of relief forms within the river valleys of the southern slope of the Greater
Caucasus consists of narrow valleys. These valleys are mainly distributed within the middle and upper
mountain forest belts. They are characterized by narrow valley floors and very steep slopes
(exceeding 45°). This relief type is primarily typical of smaller tributaries within river systems.

Materials and Methods
River valleys located within the Sheki—Zagatala region are generally organized in two
directions, longitudinal and transverse, in accordance with the tectonic structure of the area.
Transverse river valleys have mainly developed along tectonic fault zones. These valleys, intersecting
major tectonic fractures, have also determined the flow directions of rivers such as Balakanchay,
Katekhchay, Kurmukchay, Shinchay, Kishchay, Dashagilchay, Demiraparanchay, and Vandamchay.

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 96




Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne9 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/130

Longitudinal river valleys, on the other hand, have primarily formed along tectonic uplift zones and
mainly include tributaries of major rivers (for example, Hamamchay, the left tributary of
Kurmukchay, and Chukhadurmazchay in the Kishchay basin).

Due to the orientation of tectonic fractures and the alternation of soft and hard rocks within the
lithological composition of the geological formations, the left tributaries of the major river valleys on
the southern slope generally flow from northeast to southwest, whereas the right tributaries flow from
west to southeast.

Local landscape facies on the southern slope of the Greater Caucasus are formed as a result of
increasing relief inclination, which creates microclimatic differences between opposing slopes. In this
region, relief forms, solar radiation distribution, and the biogeochemical characteristics of soils are
considered primary factors influencing biodiversity due to microclimatic variations [18].

Based on geomorphological differences, the climate of the Sheki—Zagatala region is classified
into four groups [5, 6]: (1) mountainous, (2) plain, (3) humid, and (4) arid climate groups. Three types
of mountain climate are observed in this region: humid, dry, and nival. The plain climate type includes
continental and semi-desert climates. Within the Sheki—Zagatala region, the humid climate category
comprises boreal and temperate humid climates, whereas the arid category includes dry and
subtropical climates.

Due to very intense erosion processes on the southern slope of the Greater Caucasus, the relief
is highly dissected by numerous river valleys. From the Main Caucasus Range towards the south, in
the direction of the Alazani—Aghichay valley, steep-sloped relief conditions have developed [9].

The Alazani—Aghichay intermontane depression is 15-20 km wide and extends from the low-
mountain areas of the Greater Caucasus to the Dashuz low-mountain range in terms of elevation. This
area is also referred to as the Alazani—Aghichay depression. Rivers flowing from the southern slope
cut across this basin through transverse valleys before joining the Alazani or Aghichay river network.
In many areas, alluvial and proluvial accumulation cones are clearly visible on the surface. In such
environments, the formation of clay and aleurite deposits with differing characteristics depending on
lithological composition is considered a regular process. These alluvial deposits have created
conditions for the formation of soil layers with varying chemical compositions in areas along river
channels, for example in the Talachay basin of the Zagatala region [13].

Mountain temperate semi-humid and mountain temperate semi-arid landscapes, despite the
relatively limited distribution area of the latter, are considered among the most characteristic
landscape types in the mountainous part of the southern slope of the Greater Caucasus [20].

Mountain temperate semi-humid landscapes are distributed almost everywhere along the
southern slope of the Greater Caucasus at elevations from approximately 600 m to 1800 m and are
characterized by a temperate warm and sufficiently humid climate [6]. Erosion—denudation and karst—
denudation relief types are typical for these landscapes.

The distribution area of this landscape type is distinguished by a moderately warm and
adequately humid climatic regime. Winter temperatures range from —2.5°C to 6.0°C, while summer
temperatures vary between 19.0°C and 25.0°C. The mean annual temperature changes from 10-12°C
at the lower boundary to 6—7°C at the upper boundary. Annual precipitation ranges from 500—600
mm to 900-1000 mm, with the majority falling during the warm period of the year. Moving from
west to east, the continentality of the climate increases, while the humidity coefficient decreases from
1.2 to below 1.0 [17].

These conditions are considered highly favorable for the development of broad-leaved forests,
where the tree cover is dominated mainly by oak species (Quercus robur and Quercus petraea), as
well as beech, hornbeam, linden, ash, poplar, birch, elm, and other tree species. In some parts of the
area, due to climatic aridization and deforestation, thorny shrub and meadow-type natural territorial
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complexes have developed. Brown mountain-forest soils and humus—carbonate soils (formed on
limestone substrates) are characteristic of such vegetation cover [11].

During the implementation of biogeochemical studies, the method proposed by V. V. Kovalsky
on the regular distribution of chemical elements in soils and silt layers was applied [12].

In particular, this methodology was used for six groups of natural-anthropogenic landscapes:
1. landscapes that have preserved their initial natural state; 2. weakly altered landscapes; 3. disturbed
landscapes; 4. strongly disturbed or anthropogenic landscapes (degraded soils); 5. strongly
transformed landscapes as a result of long-term inefficient use; 6. modified or cultural landscape
complexes created by humans on the basis of natural factors [3, 10, 146 17].

The geochemical properties of soil-forming rocks in areas where biogeochemical studies are
conducted are of great importance. Using various landscape-scientific research data from the
Caucasus region, attempts have been made to study climate—landscape zones, analyze relief
characteristics within landscape belts, and determine the relationship between landforms and soil
types [1, 2].

The same methods have also been applied to investigate the chemical composition and
biogeochemical cycling characteristics of dominant plant species distributed across the climate—
landscape zones of the region. In our study, soil types distributed in different areas of the Sheki—
Zagatala region were classified into five groups based on landscape—geochemical conditions [19],
color and mechanical composition, as well as landscape characteristics: 1. dark-brown or brown soils;
2. brown soils; 3. light-brown soils; 4. brown-grey soils; 5. grey soils. [14, 17, 19]:

Results and Discussion

Silts are soft sedimentary rocks that mainly consist of a granular mass formed from the
deposition of weathered mineral and organic matter, primarily composed of particles smaller than
0.01 mm (clay-sized fraction) [16].

Although they are generally water-saturated and soft, they may gradually lithify and become
cemented over time. In the Sheki—Zagatala region, various types of silts are widely distributed in the
more arid parts of the area, including terrigenous, calcareous, carbonate, pelitic (clayey), aleuritic,
and clay—aleurite mixtures [17].

Microorganisms within silts tend to form spatially separated aggregates, while the large specific
surface area of silts facilitates intensive interaction between microorganisms and the external
environment. Silts rich in silica are mainly derived from alluvial clays accumulated in open
geomorphological systems, whereas closed-system silts composed of kaolinite- and potassium-
bearing clays are enriched in trace elements such as Fe, Co, Ni, Cu, Zn, and others, forming
biogeochemically active silt environments [8].

The first classification of landscape facies was proposed by B.B. Polynov, who distinguished
three main types of facies and defined them as elementary landscapes: alluvial, terrestrial
(superaquatic), and subaquatic facies [19].

In the present study, based on the lithological-geomorphological, hydrological, biological, and
geochemical characteristics of landscape facies distributed along the southern slope of the Greater
Caucasus in Azerbaijan, 14 facies types were identified. Of these, 6 belong to the alluvial group, 3 to
the superaquatic group, 3 to the subaquatic group, and 2 to the deluvial landscape-facies group. These
facies are mainly distributed within the 500-2000 m elevation belt, corresponding to mountainous
temperate semi-humid and semi-arid sloping plain landscapes [15].

Below, figures illustrating the elementary landscape—facies types characteristic of the Sheki—
Zagatala region located on the southern slope of the Greater Caucasus within Azerbaijan are
presented. Eluvial-accumulative landscapes, predominantly distributed in depressions characterized
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by good drainage conditions and deep groundwater occurrence, are dominant in the study area. In
certain cases, atmospheric waters may interact with groundwater systems. Transported solid materials
tend to accumulate within such landscapes. Different relief units are characterized by the occurrence
of low-mountain forests, forest—shrub complexes, meadow, steppe, foothill meadow-steppe,
shrubland, and forest—steppe landscapes.

The article identifies trends of desertification and waterlogging in fertile soils and presents
indicators of landscape enrichment and depletion in chemical elements.

I. Eluvial Facies Group. This facies group is mainly distributed in elevated relief areas or
watershed zones, where leaching processes predominate due to their topographic position.

Alluvial-Eluvial-Accumulative Facies Type

Figure 1. Sheki District, Sheki—-Oghuz Highway, Azerbaijan

Mountain temperate semi-arid sloping plain landscapes are distributed within the elevation
range of 500-800 m above sea level. Due to calcium (Ca) enrichment in the soils of these landscapes,
intensive leaching processes lead to the thinning of the humus layer, while depletion of potassium (K)
is also observed.

Eluvial-Denudational Facies Type

Figure 2. Southern slope of the Greater Caucasus, Postbina village, Balakan District, Azerbaijan
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Mountain temperate semi-arid sloping plain landscapes are distributed within the elevation
range of 500-800 m. This area is dominated by carbonate rocks and shows a tendency toward
desertification processes. Soils in these landscapes are characterized by calcium (Ca) enrichment and
carbon (C) depletion; in other words, intensive leaching leads to the thinning of the humus horizon.
Under eluvial conditions, nitrogen (N) and potassium (K), as easily leachable elements, reach
minimal concentrations. Although phosphorus (P) is relatively more stable, in carbonate-rich

environments (areas with high Ca content) it is transformed into forms that are less available for plant
uptake.

Denudational-Accumulative Facies Type

Figure 3. Southern slope of the Greater Caucasus, Gakh District, Azerbaijan

Mountain temperate semi-humid valley landscapes are distributed within the elevation range of
12001800 m. In the soils of these landscapes, intensive leaching leads to calcium (Ca) enrichment,
thinning of the humus horizon, and depletion of magnesium (Mg).

Trans-eluvial Facies Type

Figure 4. Southern slope of the Greater Caucasus, Khan Yaylag, Sheki District, Azerbaijan

Mountain temperate semi-humid landscapes are distributed within the elevation range of 1800—
2000 m. In trans-eluvial facies, mechanical migration processes dominate; therefore, the content of
humus and nitrogen varies depending on slope steepness. On steep slopes, surface leaching of

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 100



broanemens nayxu u npakmuxu / Bulletin of Science and Practice T. 12. Ne9 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/130

potassium (K) and phosphorus (P) is observed. Soils in these landscapes are characterized by calcium
(Ca) enrichment, intensive leaching of the humus layer, and sodium (Na) depletion. Nitrogen (N) and
potassium (K), being easily leachable elements, reach minimal concentrations. Although phosphorus
(P) is relatively stable, in carbonate-rich environments (areas with high Ca content) it is transformed
into forms that are less available for plant uptake.

Autonomic—Alluvial Facies Type

Figure 5. Southern slope of the Greater Caucasus, Sheki—Oghuz highway, Sheki District, Azerbaijan

Mountain temperate semi-arid landscapes are distributed within the elevation range of 600—-800
m. Steppe-ified mountain steppe landscapes, accompanied by fragmented juniper shrub formations,
dominate the area. Due to the high limestone content, this region shows a tendency toward
desertification processes. In these soils, manganese (Mn) enrichment and potassium (K) depletion are
observed.

Autonomous—Denudational Facies Type

Figure 6. Southern slope of the Greater Caucasus, Gokhmug village, Sheki District, Azerbaijan.

Mountain temperate semi-arid landscapes are distributed within the elevation range of 600—
1300 m. Steppe-ified mountain steppe landscapes, accompanied by fragmented oak—hornbeam shrub
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formations, dominate the area. Due to the high limestone content, this region is prone to
desertification processes. Soils are characterized by calcium (Ca) and sodium (Na) enrichment, while
intensive leaching leads to the thinning of the humus horizon. Nitrogen (N) and potassium (K) are
readily leached, whereas phosphorus (P), although relatively stable, occurs in forms that are less
available for plant uptake under carbonate-rich conditions.

II. Subaquatic Facies Group. Low-relief, waterlogging-prone areas with alluvial fans, such as
the Balakanchay and Ayrichay basins, can be considered geochemical barriers.

Trans-accumulative Facies Type

Figure 7. Southern slope of the Greater Caucasus, Balakan District, alluvial fan of the Balakanchay
River

Mountain temperate semi-humid landscapes are distributed within the elevation range of 500—
800 m. This area is dominated by clay-rich deposits and shows a tendency toward waterlogging
processes. In subaquatic and aqua-accumulative facies, hydromorphic conditions slow down the
decomposition of organic matter, leading to the thickening of the humus horizon and the accumulation
of nitrogen (N) and phosphorus (P) in this zone. These soils are characterized by calcium (Ca)
enrichment and iron (Fe) depletion.

Erosional-Accumulative Facies Type

Figure 8. Southern slope of the Greater Caucasus, Solban village, Balakan District, Balakanchay River
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Mountain temperate semi-humid landscapes are distributed within the elevation range of 600—
800 m. Erosional-accumulative relief is characteristic of these areas. Compared to zonal landscapes,
this climatic zone is distinguished by relatively higher temperatures and increased precipitation. Soils
in this area are characterized by potassium (K) enrichment and iron (Fe) depletion.
Erosion—Denudational Facies Type

Figure 9. Southern slope of the Greater Caucasus, Ilisu Bridge, and alluvial fans of the Kurmukchay
River, Gakh District, Azerbaijan

Mountain temperate semi-humid landscapes are distributed within the elevation range of 1200—
1300 m. These soils are characterized by calcium (Ca) enrichment and iron (Fe) depletion.

II1. Subaquatic Facies Group.

Aquatic Facies Type

Figure 10. Southern slope of the Greater Caucasus, Ayrichay River, Sheki District, Azerbaijan

This area is dominated by clay-rich materials and is prone to waterlogging processes. Soils in
this region are characterized by carbon (C) enrichment and calcium (Ca) depletion. In subaquatic and
aqua-accumulative facies, hydromorphic conditions slow down the decomposition of organic matter,
leading to the thickening of the humus horizon and the accumulation of nitrogen (N) and phosphorus
(P) in this zone.
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Transeluvial-transaquatic facies type.

Figure 11. The southern slope of the Greater Caucasus. Khan Yaylag, Sheki district

Mountainous temperate semi-humid landscapes are distributed within the altitude range of
1800-2000 m. Enrichment with Mg (magnesium) and depletion of K (potassium) are observed in
these soils.

Aquatic-accumulative facies type.

Figure 12. The southern slope of the Greater Caucasus, Sheki district. Alluvial fans of the Kish River

Mountainous temperate semi-arid landscapes are distributed within the altitude range of 500—
800 m. Enrichment with Ca (calcium) and depletion of Fe (iron) are observed in these soils. Due to
the predominance of the leaching regime, the humus content is low (2—-3%) in the facies formed by
eluvial-denudation processes and accumulated in floodplains; furthermore, the process of nitrogen
and potassium loss (depletion) is rapid.

IV. Deluvial facies group. These facies are primarily the transport zones of weathered materials
on the terraces of the Kurmukhchay (Kurmukh River) basin.

Deluvial-accumulative facies type.
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Figure 13. The southern slope of the Greater Caucasus. Qakh district, the Kurmukhchay (Kurmukh
River)

Mountainous temperate semi-humid landscapes are distributed within the altitude range of
1200-1300 m. Sandy-gravelly scree (debris) formations develop on the slopes of river terraces. Since
mechanical migration predominates in deluvial facies, the content of humus and nitrogen varies
depending on the slope steepness; surface leaching of K (potassium) and P (phosphorus) elements is
recorded on steep slopes. Enrichment with Ca (calcium) and depletion of K (potassium) are observed
in these soils.

Autonomous-deluvial facies type.

Figure 14. The southern slope of the Greater Caucasus. Qakh district, the Kurmukhchay (Kurmukh
River)

Mountainous temperate semi-arid landscapes are distributed within the altitude range of 1200—
1300 m. Conglomerates are formed in the denudation valley along the Ilisu deep fault.

Due to the predominance of the leaching regime, the humus content is low (2-3%) in the
eluvial-denudation acies, and the process of nitrogen and potassium loss (depletion) is rapid.

Since mechanical migration predominates in trans-eluvial facies, the content of humus and
nitrogen varies depending on the slope steepness; surface leaching of K (potassium) and P
(phosphorus) elements is recorded on steep slopes.
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In subaquatic and aquatic-accumulative facies, hydromorphic conditions retard the
decomposition of organic matter, which facilitates the thickening of the humus layer and the
accumulation of nitrogen and phosphorus in this zone.

Conclusion
Thus, in the high-altitude areas belonging to the eluvial landscape facies group of the Sheki-
Zagatala region, a decrease in humus, nitrogen, and potassium occurs due to leaching. The phosphorus
content is relatively low. In the trans-eluvial landscape group, the humus content is at a moderate
level, nitrogen and potassium migrate through leaching, and the mechanical accumulation of
phosphorus is observed. In the accumulative landscape facies of depressional areas, the contents of
both humus and nitrogen, potassium, and phosphorus reach high levels for those territories.

References:

1.Ataev, Z. V., Bayramkulova, B. O., & Bekmurzaeva, L. R. (2009). Osobennosti
sovremennykh klimaticheskikh usloviy gorno-kotlovinnykh landshaftov severnogo sklona Bolshogo
Kavkaza. Estestvennye i Tekhnicheskie Nauki, (4), 237-240. (in Russian).

2. Ataev, Z. V., Bratkov, V. V., & Khalidova, N. A. (2011). Sezonnaya dinamika gornykh
umerennykh  gumidnykh landshaftov  Severnogo Kavkaza. [Izvestiva  Dagestanskogo
Gosudarstvennogo Pedagogicheskogo Universiteta. Estestvennye i Tochnye Nauki, (2), 81-86. (in
Russian).

3. Beruchashvili, N. L., Arutyunov, S. R., & Tsdiashvili, A. G. (1979). Landshaftnaya karta
Kavkaza. Masshtab 1:1000000. Tbilisi. (in Russian).

4. Bratkov, V. V., & Ataev, Z. V. (2009). Geograficheskie osobennosti vliyaniya klimaticheskikh
usloviy na gorno-kotlovinnye landshafte severnogo sklona Bolshogo Kavkaza. Yug Rossii:
Ekologiya, Razvitie, (4), 192-195. (in Russian).

5. Budagov, B. A. (2007). Landshafty. Nacional'naya ehnciklopediya Azerbajdzhana, 24-28. (in
Azerbaijani).

6. Ehjyubov, A. (1987). Klimat kurortov i zon otdyha Azerbajdzhanskoj SSR. (in Azerbaijani).

7. Geochayly, Sh. Yu. (1983). Vliyanie relefa na landshaftnuyu differentsiatsiyu (na primere
yuzhnogo sklona Bolshogo Kavkaza). Baku. (in Russian).

8. Glazovskaya, M. A. (1988). Geokhimiya prirodnykh 1 tekhnogennykh landshaftov SSSR.
Moscow. (in Russian).

9. Gvozdetsky, N. A. (1963). Kavkaz. Ocherki prirody. Geografgiz. Moscow. (in Russian).

10. Isachenko, A. G. (1986). Landshaftnaya karta SSSR (dlya vysshikh uchebnykh zavedeniy).
Masshtab 1:4000000. Moscow. (in Russian).

11. Xamumnos, I1. b. (2006). Oxoreorpadguueckue npodiaemsr AzepOaiimkana. (in Azerbaijani).

12. Kovalsky, V. V. (1979). Sovremennye zadachi i1 probleme biogeokhimii. Trudy
Biogeokhimicheskoy Laboratorii, 17, 12-29. (in Russian).

13. Mamedov, G. Sh. (2007). Pochvennye resursy Azerbajdzhana: ehkologicheskaya ocenka i
monitoring. Baku.(in Azerbaijani).

14. Museyibov, M. A. (1975). Landshaftnaya karta Azerbaydzhanskoy SSR. Moscow. (in
Russian).

15. Mustafabeyli, H. L., & Gahramanov, M. A. (2024). Novaya klassifikatsiya tipov
landshaftnykh fatsiy. It Ustoychivost Prirodnykh Landshaftov i Ikh Komponentov k Vneshnemu
Vozdeystviyu Sbornik: Materialov Mezhdunarodnoy Nauchno-Prakticheskoy Konferentsii, 405-414.
(in Russian). https://doi.org/10.36684/148-1-2024-405-414

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 106



https://doi.org/10.36684/148-1-2024-405-414

Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne9 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/130

16. Mustafabejli, H. L. (2019). Kratkij poyasnitel'nyj slovar' terminov landshaftnoj nauki. Baku.
(in Azerbaijani). https://doi.org/10.5281/zenodo.18373142

17. Mustafabejli, H. L., Latifov, Eh. K., Ragimov, Yu. R., Agabalaev, G. M. & Sulejmanov, U.
S. (2020). Landshaftno-diagnosticheskaya i ehkonomicheskaya harakteristika prirodnyh resursov
Sheki-Zagatal'skogo regiona Azerbajdzhana. Baku. (in Azerbaijani).
https://doi.org/10.5281/zenodo.15782401.

18. Perelman, A. 1., & Kasimov, N. S. (1999). Geokhimiya landshafta. Moscow. (in Russian).

19. Polynov, B. B. (1956). Izbrannye trudy. Moskva. (in Russian).

20. Sulejmanov, M. A. (2012). Landshaftnaya diagnostika gornyh rajonov Azerbajdzhanskoj
Respubliki. Baku. (in Azerbaijani).

Cnucok tumepamypul:

1. Araes 3. B., BbaiipamkymoBa b. O., bekmyp3aeBa JI. P. OcoGeHHOCTH COBpEMEHHBIX
KJIMMAaTUYECKUX YCIOBUI TOPHO-KOTJIOBUHHBIX JIaHAMAGTOB ceBepHOro ckiioHa bonbuioro Kaskaza
// EctecTBenHbIe 1 TexHuueckue Hayku. 2009. Ned, C. 237-240.

2. AraeB 3. B., bparkoB B. B., Xanmunosa H. A. Ce30HHas 1MHAMUKa FOPHBIX YMEPEHHBIX
rymuanbeix ga"amagros CeBepHoro Kaskaza // M3Bectust [larecTtaHckoro rocyaapcTBEHHOIO
II€ZIaroru4ecKoro ynusepcurera. Ecrecrsennslie v Tounble HayKu. 2011. Ne2. C. 81-86.

3. JlangmadTraas kapra Kaskaza. Macmrtad 1:1000000 / coct. H. JI. bepyuamBunu, C. P.
ApyTioHoB, A. I. TcauamBumu. Toummcu, 1979.

4. bparkoB B. B., Araer 3. B. I'eorpaduueckue 0coOEHHOCTH BIUSHUS KIUMATUYECKUX
YCIIOBUI Ha FOPHO-KOTJIIOBUHHBIE JTaHIa(ThI ceBepHOTro ckioHa bonsmoro Kaskasza // FOr Poccuu:
skosorus, pazsurue. 2009. Ne4. C. 192-195.

5. Budaqov B. ©. Landsaftlar // Azorbaycan Milli Ensiklopediyasi. Baki, 2007. S. 24-28.

6. Oyyubov ©. Azorbaycan SSR-in kurort vo istirahot yerlorinin iqlimi. Baki: Azornogr, 1987.
93 s.

7. I'€aaiiner 1. }O. Bousnue penbeda Ha nanmmadTHyo auddepeHuanyo (Ha IpuMepe
10)kHOTO cKIoHa bonbmoro Kaskaza). baky: Oim, 1983. 164 c.

8. I'mazoBckas M. A. I'eoxumust mpupoAHBIX U TexHOreHHbIX JanamadgroB CCCP. M.: Beicias
mkoja, 1988. 328 c.

9. I'Bozmenxuit H. A. KaBka3. Ouepku npuponsl. M.: I'eorpadrus, 1963. 264 c.

10. Jlangmadrras kapra CCCP (ans Bbicminx y4ueOHbIX 3aBeneHuit). Macmrad 1:4000000 /
Hay4. pell. A.I. Ucauenko. M., 1986.

11. Xalilov $. B. Azarbaycanin ekocografi problemlori. Baki: Nafta-Press, 2006. 160 s.

12. Komanbckuit B. B. CoBpemennble 3amaun U npooOnemsl Ouoreoxumuu // Tpymasl
buoreoxumuueckoit madoparopun. 1979. T. 17. C. 12-29.

13. Mommadov Q. S. Azorbaycanin torpaq ehtiyatlari: ekoloji qiymetlondirilmasi va
monitoringi. Baki: EIm, 2007. 432 s.

14. JlannmagtHas kapta Azepbaitmkanckoit CCP / pen. M. A. Myceitn6osa. Mocksa, 1975.

15. Mycradab6eitm I. JI., KaxpamanoB M. A. HoBas knaccudukamnuss THIOB JaHAMA(QTHBIX
¢banuit // YeToMunBOCTh MPUPOAHBIX JaHAAPTOB U UX KOMIIOHEHTOB K BHEIIHEMY BO3JECHCTBHIO:
COopHHK MaTepuasioB MexIyHapoIHOW HaydHO-TIpakTHdeckoil koHdeperuuu. I'posnsrii, 2024. C.
405-414. https://doi.org/10.36684/148-1-2024-405-414

16. Mustafaboyli H. L. Landsaftsiinasliq terminlorinin qisa izahli ligati. Soki: Kaskad, 2019.
213 s. https://doi.org/10.5281/zenodo.18373142

17. Mustafaboyli H. L., Latifov E. K., Rohimov Y. R., Agabalayev Q. M., Siileymanov U. S.
Azorbaycanin  Soki-Zaqatala bdolgosinin  tobii  resurslarmmin landsaft-diagnostik  ve iqtisadi

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 107



https://doi.org/10.5281/zenodo.15782401
https://doi.org/10.36684/148-1-2024-405-414
https://www.google.com/search?q=https%3A%2F%2Fdoi.org%2F10.5281%2Fzenodo.18373142

Bronnemens nayxu u npaxkmuxu / Bulletin of Science and Practice T. 12. Ne9 2026
https://www.bulletennauki.ru https://doi.org/10.33619/2414-2948/130

xiisusiyyatlori. Saki: AMEA Soki REM motboosi, 2020. 372 S.
https://doi.org/10.5281/zenodo.15782401.

18. Tlepensman A. ., Kacumo H. C. I'eoxumus nangmadra. M.: Actpes-2000, 1999. 768 c.

19. lonenoB b. b. U36pannsie Tpynsl. M.: Uzn-so AH CCCP, 1956. 751 c.

20. Siileymanov M. O. Azarbaycan Respublikasinin dagliq orazilorinin landsaft diagnostikas.
Baki: Elm, 2012. 248 s.

Ilocmynuna 6 peoakyuio Ipunsama k nyoauxayuu
07.06.2026 e. 16.06.2026 e.

Ccvlaka Ons yumupoeanus:

Mustafabeyli H., Gahramanov M. Classification of Landscape Facies Types (Based on the
Example of the Sheki—Zagatala Region of Azerbaijan) // bronnerens Hayku u npaktuku. 2026. T. 12.
Ne9. C. 95-108. https://doi.org/10.33619/2414-2948/130/10

Cite as (APA):

Mustafabeyli, H., & Gahramanov, M. (2026). Classification of Landscape Facies Types (Based
on the Example of the Sheki—Zagatala Region of Azerbaijan). Bulletin of Science and Practice, 12(9),
95-108. https://doi.org/10.33619/2414-2948/130/10

Tun auyenzuu CC: Attribution 4.0 International (CC BY 4.0) 108



https://doi.org/10.5281/zenodo.15782401

