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Landscape diversity of the forest-steppe in the Tyumen Oblast (Russia)

Forest-steppe landscapes are ecotonic systems that are characterized by a high degree of diversity due to the
combination of zonal forest and steppe landscapes, as well as swamps and meadows. The research is based on
a comprehensive analysis of literary sources, topographic and thematic maps, satellite images, as well as field
expeditions of 1997-2020. In the south-western part of the Tyumen Oblast, 12 types of terrain are differenti-
ated on an area of 30,000 km?, including types of terrain of divides, ridges, flat ridges, flat depressions, hill-
ock depressions, terraces, slopes, lakes and swamps, reed swamps, ravines and girders, floodplains of large
rivers, small valleys. The main features of the spatial organization of landscapes in the region and the land-
scape structure at the level of components are characterized. In the conditions of the region, the main part of
landscapes is convenient for economic development and used in various sectors of the economy. Meadow and
steppe landscapes, and partly forests are plowed. Pastures and hayfields are widespread on the territory. Such
economic activities as sand and peat extraction, wood harvesting, recreational nature use, as well as fishing,
hunting, and gathering have been developed. Some landscapes are protected by state as nature reserves.
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Introduction

Taking into account the landscape structure of territories is important for understanding the features of
natural processes, economic activities planning. On the example of the south-western part of the Tyumen
Oblast with an area of 30,000 km?, the landscape structure of the territory is characterized in detail at the lev-
el of types of terrain as combinations of landscape units and a set of landscape components; the main direc-
tions of economic use of landscapes are described.

Experimental

The landscape diversity of the forest-steppe on the example of the south-western part of the Tyumen
Oblast is characterized on the basis of a comprehensive analysis of special literature, topographic and the-
matic maps, satellite images [1], field explorations in the period of 1997-2020. In the article, the structure of
types of terrain is presented [2], the landscape components — features of the relief, geological foundation,
climate, hydrological conditions, soils, vegetation; economic use of the territory are characterized.

Results and Discussion

The landscapes of the forest-steppe were formed under conditions of insufficient moisture (the hydro-
thermal coefficient is 1.0) at an average annual temperature of +0.4 °C, the average temperature in January is
—18.0 °C, in July +19.0 °C. The sum of temperatures above +10 °C is 1800—1900°. The frost-free period lasts
120 days. An average of 335 mm of precipitation falls per year, of which 80—85 % is during the warm peri-
od.

In the northern forest-steppe, types of terrain of divides, ridges, flat ridges, flat depressions, hillock de-
pressions, terraces, slopes, lakes and swamps, reed swamps, ravines and girders, floodplains of large rivers,
and small valleys are differentiated [3, 4].

I. The type of terrain of divides is mapped on the Iset-Pyshma interfluve (Isetsky district), on the To-
bol — Borovaya Ingala interfluve (Uporovsky district), in the central part of the Yalutorovsky district, on the
watershed plains in the upper reaches of the Bochanka, Koktyul and right tributaries of the Uk River (Za-
vodoukovsky district). The type of terrain of divides includes flat and wavy watershed plains covered with
chernozems and gray forest soils, without noticeable signs of erosion.

The type of terrain is confined to wavy loamy watersheds with absolute heights of 80—152.6 m (the
highest point in the Tyumen Oblast without autonomous okrugs). The area is dominated by well-drained,
mostly plowed, surfaces on the site of meadows in combination with birch, birch-aspen and birch-willow
forests in depressions. The lithogenic complex is formed by alluvial deposits of the third and fourth above-
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floodplain terraces and eluvial-deluvial cover deposits represented by sands, sandy loams, loams and clays.
The landscape diversity is associated with the presence of a large number of depressions, valleys and the up-
per reaches of shallow girders [5].

The heavy-loamy variant of the type of terrain is represented by landscape units of high wavy plains
with arable land in place of meadow steppes on leached chernozems and meadow saline soils in combination
with birch grass forests (Convallaria majalis L., Thalictrum simplex L.) on gray forest soils. Rounded de-
pressions are occupied by birch forests, willow bushes and low-lying sedge-grass swamps (Caltha palus-
tris L., Phragmites australis (Cav.) Trin. ex Steud., Typha latifolia L.) on peat soils (Iset-Pyshma interfluve
northwards Isetskoye village).

Within the medium-loamy variant of the type of terrain, arable land in combination with birch, birch-
aspen and birch-willow forest outliers on meadow-chernozem soils predominate. Fragmentary low- and me-
dium-aged birch and birch-aspen broad-grass forests (Archangelica officinalis Hoffm., Conium macula-
tum L.) are distributed on dark gray forest soils.

On the Iset-Pyshma interfluve northwards Sizikovo, Barkhatovo, Arkhangelskoye villages, there are
meadows and arable land on leached chernozems and meadow soils in combination with birch grass forests
on gray forest soils. The landscape structure is complemented by landscape units of elongated, closed, un-
drained depressions with sedge-grass swamps, often overgrown with birch and willow, on peat soils.

The light-loamy variant of the type of terrain within the flat plains is represented by field and meadow
landscape units on meadow saline soils in combination with birch and birch-aspen forest outliers in depres-
sions. The landscape structure is complemented by isolated massifs of birch grass forests (Agrimonia pilosa
Ledeb., Agrostis albida Trin., Athyrium filix-femina (L.) Roth) on gray forest soils (the interfluve of the To-
bol and Borovaya Ingala rivers northwards Suyerka village). Flat-closed depressions with sedge-grass
swampy meadows (Alopecurus arundinaceus Poir., Carex acuta L., Eleocharis palustris (L.) Roem. &
Schult.) on peat bog soils have a limited distribution.

In the conditions of the region, the landscape units of the type of terrain of divides are among the most
convenient areas for agricultural development, which have been largely transformed into arable land. Grass
meadows are used as hayfields and pastures. Forests are used for collecting of berries, mushrooms, and me-
dicinal herbs, as well as for grazing livestock.

II. The type of terrain of ridges is confined to the drained watershed plains located southwards the Iset
River, in the basin of the Yemurtla River, in the upper reaches of the Bochanka and Singarivers (Isetsky,
Uporovsky, and Zavodoukovsky districts). Absolute heights vary from 100 to 140 m. There are numerous
deep ravines in the valley of the Kizak River. Loamy, sandy loam and sandy eluvial-deluvial and deluvial
cover deposits, alluvial deposits of the third and fourth above-floodplain terraces are common. Combinations
of forest landscape units and dry grass meadows are typical for ridges. Significant areas are occupied by ara-
ble land on the site of reduced forests. Swamp landscapes are rare and confined to flat-closed depressions.

By area, landscape units of medium-loamy variant with plowed meadow steppes on leached cherno-
zems, meadow soils in combination with birch grass (Adegopodiumpodagraria L., Lactucaserriola L., San-
guisorba officinalis L.) and sedge-grass (Carex cespitosa L., Puccinellia tenuissima Litv. ex V.I. Krecz.,
Scirpus sylvaticus L.) forests on gray forest soils (Goryunovo and Kolesnikovo villages) are dominated.
Landscapes of old-age birch sedge-grass forests on gray forest soils in combination with grass dry meadows
(Medicago falcata L., Phleum pratense L., Plantago lanceolata 1.) and arable lands on meadow soils
(Kirsanovo village) have been formed in shallow depressions. Eastwards Bateni and Bityuki villages, land-
scape units of grass and sedge-grass meadows and arable lands are mapped on the site of reduced forests in
combination with numerous birch and willow forest outliers on leached chernozems and gray forest soils
(Lipikha and Nifaki villages).

The heavy-loamy variant is characterized by landscape units of arable lands and meadows with birch
and birch-aspen forest outliers on leached chernozems in combination with birch and birch-aspen grass and
sedge-grass forests on gray forest soils (Masali and Pyatkovo villages). Meadows, as a rule, are confined to
the southern slopes of ridges or to the areas with clearly expressed signs of salinity [6].

The sandy loam variant is represented by landscape units of drained plains with pine and pine-birch
sedge-grass (Calamagrostis canescens (Weber) Roth, Carex vaginata Tausch, Filipendula vulgaris Moench)
forests on gray forest and sod-podzolic gley soils (Kirsanovo village). Within the contours of the sandy vari-
ant, under good aeration conditions, landscape units of pine and pine-birch berry-mossy (Linnaea boreal-
is L., Lycopodium clavatum L., Rubus saxatilis 1..) and grass forests on podzolic soils were formed (Kirsano-
vo village and Lebedevka settlement).
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In the basin of the Yuzya River, on high-plains pine-birch berry-mossy (Dryopteris filix-mas (L.)
Schott, Rubus saxatilis L., Trientalis europaea L.) and grass (Calamagrostis epigeios (L.) Roth, Lathyrus
pisiformis L., L. vernus (L.) Bernh., Linnaea borealis L.) and birch grass (Paris quadrifolia L., Urtica dioi-
ca L., Vicia cracca L.) forests are widely distributed on podzolic, sod-podzolic gley and gray forest soils.
Near settlements and villages forests have been cut down and plowed (Bateni and Bityuki villages). In the
area of Staraya Shadrina and Gubina villages, old-age pine berry-mossy forests in combination with dry
grass meadows (Alopecurus pratensis L., Lotus corniculatus L., Trifolium hybridum L.) and arable lands on
podzolic soils are dominated.

The forests of the type of terrain of ridges are regularly cut down. Dry meadows are used as hayfields
and pastures. In the forests, residents collect berries, mushrooms, medicinal herbs. The high degree of plow-
ing of the territory leads to a shortage of pasture lands, consequently, people use forests as pastures.

II1. The type of terrain of flat ridges is formed on flat-undulating inclined plains composed of loamy al-
luvial deposits of the fourth above-floodplain terrace. The type of terrain is mapped on the interfluves of the
left tributaries of the Iset River in the Isetsky district. The prevailing absolute heights are 80—100 m. The re-
lief is complicated by numerous depressions and ridges with a height difference of up to 1-5 m. The ground
water level varies from 0.5 to 5 m. The landscape structure consists of forest landscape units in combination
with dry grass meadows, some of which have been transformed into arable lands. Swamps are rare and con-
fined to flat-closed undrained rounded, less often elongated, depressions.

The most widespread ones are the landscape units of the heavy-loamy variant. The landscape units of
plains with birch grass forests (Berteroa incana (L.) DC., Chamaenerion angustifolium (L.) Scop.) on dark
gray forest soils dominate. Smaller areas are occupied by grass meadows (Melilotus albus Medikus, Trifoli-
um hybridum L., T. pratense L., Tussila gofarfara L.) and arable lands on leached chernozems. The land-
scape structure is complicated by numerous birch-aspen and birch-willow forest outliers on gray forest soils.
Landscapes of birch grass-marsh forests and mesotrophic sedge-willow swamps on low-lying peat soils have
been formed in flat-closed undrained wet depressions (Ishimsky settlement, Sozonovo village).

The medium-loamy variant is characterized by the predominance of dry-grained grass (Artemisia ab-
sinthium L., A. pontica L., Plantago major L.) meadows and arable lands on meadow soils. The landscape
structure is complemented by landscape units of birch grass and sedge-grass forests on gray forest soils. For-
ests and meadows are used as hayfields and pastures. Forests are used for berries, mushrooms, medicinal
herbs collecting. Some of the forests and meadows have been transformed into arable lands, but the total
ploughing of the territory does not exceed 30 %.

IV. The type of terrain of flat depressions is mapped on the above-floodplain terraces of the Tobol Riv-
er (Lebedevka and Zavodopetrovsky settlements, Korkino and Polyakovskaya villages), as well as in the
North-West of Yalutorovsky (westwards Kiyova village) and in the East of the Uporovsky (eastwards
Kiselyovo village) districts. Absolute heights vary from 110 to 140 m. The area is dominated by arable lands
in combination with meadow steppes, birch and birch-aspen forests along the depressions.

The structure of the sandy variant is dominated by landscapes of pine-birch lichen (Polygonatum odora-
tum (Mill.) Druce, Pulsatilla patens (L.) Mill.), berry-mossy (Chimaphila umbellata (L.) W.P.C. Barton,
Fragaria vesca L., Pyrola rotundifolia L.), and grass forests on podzolic soils. The light-loamy variant in-
cludes birch grass (Geranium sylvaticum L., Pulmonaria mollis Wulfen ex Hornem.) and sedge-grass (Carex
hirta L., Equisetum sylvaticum L., Filipendula ulmaria (L.) Maxim.) forests on gray forest soils.

Within the medium-loamy variant, wavy-drained surfaces with plowed meadow steppes on chernozem
and meadow-chernozem soils with birch, birch-aspen and birch-willow forest outliers dominate (upper
reaches of the Begila and the Uk rivers). Meadow-chernozem soils are characterized by a high humus con-
tent (6—8 %) and a close to neutral acidity (pH 6—7) [7]. The landscape units are convenient for economic
development and have been mostly transformed into arable lands.

V. The type of terrain of hillock depressions is mapped on the watershed plains in the Zavodoukovsky,
Isetsky, Uporovsky, and Yalutorovsky districts. It is characterized by rounded concave depressions, often
occupied by lakes. Absolute heights vary within a wide range — from 60—70 m in the lower reaches of the
Iset River to 100-140 m in the South of the Isetsky and Uporovsky districts. Erosion processes are poorly
expressed. The groundwater level varies widely — from 0.5 to 7-8 m.

The landscapes of sandy and sandy loam variants include high-drained plains with pine-birch reed grass
(Calamagrostis langsdorffii (Link) Trin., Melica nutans L.) and grass (Asarum europaeum L., Oxalis ace-
tosella L.) forests on podzolic, sod-podzolic and sod-podzolic gley soils in combination with lakes (Pa-
myatnoye and Singul Tatarsky villages). To a lesser extent, smoothed manes with berry-mossy pine forests
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are common on podzolic (Nizhneingal and Tatarsky Singul villages) and shallow depressions with sedge-
grass birch forests on sod-podzolic gley soils (Drobinino and Tyumentsevo villages). The landscapes of the
loamy variant include birch reed grass and grass forests on sod-podzolic soils in combination with grass and
sedge-grass meadows on chernozems.

The landscapes of the type of terrain of hillock depressions are actively used in economy. Industrial
logging is carried out in the forests; residents collect berries, mushrooms, medicinal herbs. Meadows and
forests are used as pastures; fishing is carried out in lakes. Part of the forest and meadow landscapes has been
transformed into arable land. The combination of forest landscape units with clean lakes creates favorable
conditions for the organization of recreational activities — resorts operate within the type of terrain. Within
the area, two region class reserves are organized — Rafailovsky is on the right bank of the Iset River and
Komissarovsky is in the upper reaches of the Yemurtla River.

VI. The type of terrain of terraces is mapped in Zavodoukovsky and Uporovsky districts on the above-
floodplain terraces of the Tobol River, as well as in the valleys of the Yemurtla, Kizak, and Koshair rivers.
The flattened relief is typical; it is complicated by the remnants of the fluvial network and forms of Aeolian
processing. Absolute heights vary from 60 to 100 m. Erosion processes are poorly expressed. The ground
water level varies from 3 to 10 m. A combination of forest, meadow and swamp landscape units is character-
istic.

Landscapes of the sandy variant have become the most widespread. Landscape units of drained wavy
above-floodplain terraces with pine and pine-birch lichen (4dntennaria dioica (L.) Gaertn., Equisetum hye-
male L., Polygonatum odoratum (Mill.) Druce), heather (Calluna vulgaris (L.) Hull, Calamagrostis epigeios
(L.) Roth) and berry-mossy (Fragaria vesca L., Maianthemum bifolium (L.) F.W. Schmidt, Vaccinium myr-
tillus L.) forests on podzolic soils dominate. The landscape structure is complemented by landscape units of
pine-birch-aspen and birch reed grass (Calamagrostis epigeios (L.) Roth, C. phragmitoides Hartm., Diphasi-
astrum complanatum (L.) Holub) and grass (4ngelica sylvestris L., Crepis tectorum L., Hieracium umbella-
tum L.) forests on podzolic and sod-podzolic soils that occur, in most cases, in the site of burn [8, 9].

The loamy variant is characterized by the predominance of landscape units of the terraces with pine-
birch grass (Bromopsis inermis (Leyss.) Holub, Lathyrus pratensis L., Poapratensis ssp. pratensis, Ranuncu-
lus repens L.) and sedge-grass (Carex vaginata Tausch, C. vulpina L.) forests on gray forest soils (upper and
middle reaches of the Yemurtla River). The landscape structure is complemented by landscape units of grass
meadows (Phleum phleoides (L.) H. Karst., Poa angustifolia L., Puccinellia hauptiana V1. Krecz.) on cher-
nozems (Berdyugino, Morevo, Slobodchiki, Staraya Nerda, and Yemurtla villages).

In many places, forests have been replaced by meadows used as hayfields and pastures. Industrial sand
mining was carried out in the quarries (Tumashovsky settlement). In the South of the Zavodoukovsky dis-
trict, the Komissarovsky region class reserve is organized on the above-floodplain terraces of the Yemurtla
River.

VII. The type of terrain of slopes is mapped in the areas of the valleys of the Tobol, Uk, and Begila riv-
ers and contiguous watershed plains in the Zavodoukovsky district. The landscapes are represented by slopes
with an inclination of more than 3°. Absolute heights vary from 80 to 130 m.

Within the type of terrain, all types of plant communities characteristics of the forest-steppe zone are
found. The upper and middle parts of slopes are occupied by pine-birch berry-mossy (Fragaria vesca L.,
Vaccinium myrtillus L.) and grass (4Angelica sylvestris L., Butomus umbellatus 1..) forests on sod-podzolic
soils (Zavodoukovsk town, Sungurovo village). There are also birch grass forests on gray forest soils in
combination with grass meadows (Atriplex patula L., Scorzonera purpurea L., Thlaspi arvense L.) on
leached chernozems and meadow soils (Markovo, Semenovo, Staraya Zaimka villages).

In the lower part of the slope, birch-aspen grass forests grow on gray forest soils (Semenovo and
Staraya Zaimka villages) in combination with sedge-grass meadows on meadow salted soils (Staraya Zaimka
and Yakovlevo villages). Landscape units of the type of terrain have been largely transformed into arable
land. Haymaking and grazing are carried out on the meadows. Forests are used for collecting berries, mush-
rooms, and medicinal herbs, as well as additional pasture lands. In the past, industrial sand mining was car-
ried out in several quarries.

VIII. The type of terrain of lakes and swamps is mapped on the flat, limited, drained above-floodplain
terraces of the Tobol River in the Uporovsky and Yalutorovsky districts. It is characterized by lake-covered
depressions, closed depressions with sedge-grass swamps and swampy birch woodlands. The prevailing ab-
solute heights are 60—65 m. The ground water level varies from 0.5 to 1.5 m. The background landscape
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structure is formed by forest-meadow flatlands with a combination of birch sedge-grass forests, dry grass
meadows and arable lands.

Typical are flat, low, undrained over-flood terraces with sedge-grass swamps (Carex vaginata Tausch,
Phragmites australis (Cav.) Trin. ex Steud., Schoenoplectus lacustris (L.) Palla, Typha latifolia L.) on peat
soils. To a lesser extent, grass-marsh birch forests (Equisetum palustre L., Eriophorum vaginatum L., Ledum
palustre L.) are common on peat soils. In economic terms, the landscapes are poorly developed. Mostly
landscape units are used as hunting grounds. Part of swamps has been transformed into arable land. Haymak-
ing is carried out in the meadows. On the lake terrace of the Moshkara — the Moshkara regional class re-
serve is created.

IX. The types of terrain of reed swamps is confined to flat depressions within the lake-alluvial plains on
the interfluve of the Iset and Ingala rivers (Isetsky and Yalutorovsky districts), flat above-floodplain terraces
of the Tobol River (Zavodoukovsky, Uporovsky, Yalutorovsky districts). The most characteristic location of
the type of terrain is flat, low, undrained terraces. Typical, in this respect, is the Zamannoye Swamp, which
is located on the first over-floodplain terrace of the Tobol River in Zavodoukovsky and Yalutorovsky dis-
tricts. The prevailing absolute heights are 55-60 m. Dominant landscape units are characterized by a close
occurrence of groundwater and peat accumulation processes.

Sedge-willow swamps are widely distributed in combination with pine-birch forests of different ages
(Ledum palustre L., Menyanthes trifoliata L., Myrtus communis L., Origanum vulgare L.) and sedge-
sphagnum (Carex limosa L., Equisetum palustre L.) forests. Less common are birch-willow grass-marsh,
birch grass-marsh and sedge-sphagnum forests on peat soils. In economic terms, the landscape units of the
type of terrain are poorly developed. Haymaking is carried out in the meadows; forests and swamps are used
for collecting berries.

X. The type of terrain of ravines and girders is mapped in the basins of the Yemurtla and Kizak rivers
(Zavodoukovsky and Uporovsky districts). Large differences in relative heights (50—-70 m) and significant
slopes of the territory (0.006—0.016) predetermined the intensive development of erosion processes. Ravines
are constantly growing, reaching a length of 10 km (Masali village).

In the basin of the Kizak River, steep-walled ravines deeply embedded in heavy loam have wet bottoms
with a temporary stream network. Typical are birch and birch-aspen and willow grass and sedge-grass
(Carex praecox Schreb., Poa angustifolia L., Puccinellia hauptiana V.1. Krecz.) forests on gray forest soils
(Masali and Markovo villages). Slightly, grass and sedge-grass meadows (Agrostis albida Trin., Carex ros-
trata Stokes, Festuca ovina L., F. rubra L., Phleum phleoides (L.) H. Karst.) are distributed on leached cher-
nozems (Vidonovo village).

Steep slopes of ravines and girders are occupied by birch sedge-grass forests on sod-podzolic soils (Py-
atkovo village). In gentle slope girders, pine-birch grass forests on sod-podzolic soils are common (Krash-
eninino and Panteleyevka villages). Sometimes ponds are created in such girders (Kolesnikovo village). Ra-
vine and girder forests are used for collecting berries, mushrooms, medicinal herbs. In the ponds, the resi-
dents reserve water, breed fish.

XI. The type of terrain of floodplains of large rivers is differentiated in the valleys of the Iset and Tobol
rivers. 1-6 km wide floodplains are composed mainly of loam, only in the area of Aslany village are mapped
the landscape units of sandy variant. Absolute heights vary from 50 to 55 m. In the structure of floodplains,
the near-river, central and near-terrace floodplains are clearly differentiated. Typical are landscape units of
ridges up to 5 m high, emerging early from flooding. Their surface is dominated by grass meadows (Bro-
mopsis inermis (Leyss.) Holub, Filipendula ulmaria (L.) Maxim., Phleum pratense L.) on alluvial sod-
meadow soils. The landscape structure is complemented by landscapes of saucer-shaped depressions with
aspic sedge-grass (Agrostis stolonifera L., Allium angulosum L., Glyceria fluitans (L.) R. Br., Potentilla an-
serina L., Stachys palustris L.) meadows on alluvial gley soils.

In the central floodplain, ridges and flat surfaces with 3—5 m high in combination with inter-ridge de-
pressions are common. The ridges are covered with grass meadows (Bromopsis inermis (Leyss.) Holub,
Lathyrus pratensis L.) on alluvial turf soils. Thickets of shrubby willows and sparse forests of black poplar
(Populus nigra L.) are common on the slopes of the ridges. Flat and shallow depressions are typical for the
near-terraced floodplain. Landscapes of wet sedge-grass meadows were formed on peat soils. Floodplain
landscape units are valuable forage lands, used as hayfields and pastures. The raised and drained floodplain
areas are largely plowed.
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XII. The type of terrain of small valleys is mapped in the valleys of tributaries of the Iset and Tobol riv-
ers. The marks of absolute heights vary widely — from 50 to 120 m. Loamy variants predominate, only in
the floodplain of the Yuzya River, sandy loam and sandy variants are common in fragments.

In the basin of the Iset River is dominated by landscapes of flat floodplains with birch and willow grass
(Geranium sylvaticum L., Lathyrus pratensis L.) and sedge-grass (Carex rostrata Stokes, Phleum pratense
L., Poa palustris L.) forests on gray forest and alluvial soils. Birch forests are widespread in the upper reach-
es of the Yemurtla River. In the floodplain, grass (Lotus corniculatus L., Melilotus officinalis (L.) Pall.,
Tanacetum vulgare L., Trifolium hybridum L.) and sedge-grass (Carex rostrata Stokes, Carex vaginata
Tausch, Elytrigia repens (L.) Nevski) meadows on leached chernozems, meadow and alluvial soils are com-
mon. In the floodplain of the Uk River is typically a combination of willows and sedge and grass meadows
on alluvial turf soils. The small-valley landscapes are mainly used as hayfields and pastures. In a number of
places on the rivers, ponds have been created (Begila and Chukhonka rivers); they are used for recreational
purposes.

Conclusions

The diversity of the forest-steppe landscapes in the southwestern part of the Tyumen Oblast is charac-
terized by a high degree both at the level of natural complexes and at the level of landscape components. In
the region, 12 types of terrain of divides, ridges, flat ridges, flat depressions, hillock depressions, terraces,
slopes, lakes and swamps, reed swamps, ravines and girders, floodplains of large rivers, small valleys are
differentiated and characterized in detail. Forest-steppe landscapes are convenient for economic development
and have been largely transformed as a result of mainly agricultural activities and partly industrial and recre-
ational activities. Such types of traditional nature use as gathering, hunting and fishing are paramount for
residents.
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A.B. MapuuHuH

TroMeHb 00/1bICHIHBIH OPMaH/IbI AAJIACHIHBIH JaHAAQTTBIK IpTYpJaiiairi (Peceii)

Opmanas! fnana ganmmadTrapsl — Oyl aifMakTHIK OpMaH jKoHE Jana JIaHAmadTTapblHbIH, COHali-aK Oat-
TaKTap MeH INaJFBIHIApABIH Yillecyine OalIaHBICTBI PTYPIIUIIKTIH JKOFaphl IeHreiliMeH CHITaTTaJaThIH KO-
TOHUKAIBIK Xyifenep. 3epTreynep o1e0u AepeKko3aepi, TonorpadusuIbIK jKoHE TaKBIPHIITHIK KapTaJlapibl,
CIlyTHHKTIK cyperTepui, congai-ak 1997-2020 xpuinapaarsl gaja SKCIEIUIUUIAPBIH )KaH-)KAKThl TajgayFa
Heriznenres. ToMeHb OOJBICHIHBIH OHTYCTIK-0athic Gomirinae 30 000 km? aynanna sep Oenepinin 12 Typi
capajiaHFaH, OHBIH iliHge Oeiy penbediHiH Typuiepi, skoTanap, Ka3blK JKOTajgap, KKas3blK OHmaTTap, TayJbl
oiimarrap, Teppacrap, OeTkeiaep, Kkenaep MeH OaTmakrap, KaMblc OaTmakrap, skapracrap MeH Oerertep, ipi
©3eH/IepAiH aNKaNTaphl, Killi agFapiap. AWMaKTHIH JaHIma]TTapbH KEHICTIKTIK YHBIMIACTBIPYBIH KeHOip
epeKIIeNIKTepl CHIIATTaNFaH, KOMIOHEHTTEp AEHreHiHneri JaHamadT KypbUIBIMBIHA CHIIaTTamMa OepiireH.
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A.V. Marshinin

Ajimax sxarnaiipiaaa aHmadTTapapiH Herisri 6eiri SKOHOMHKAINBIK JaMy YLIIH bIHFAHJIbI )KOHE SKOHOMH-
KaHbBIH SPTYPJI cajagapblHAa KOJIJAHBUIAAb, HETi31HEH MIANFBIHABI JKOHE Haja JaHauadTrapbl, COHOai-aK
JKapTBUIAH JKBIPTBUIFAH OpMaHap. AyMakTa >KalbUIBIMIap MEH IIaGBIHIBIKTAp KeH Tapanrad. Kym MeH
LIBIMTE3€K OHAIPY, aFall JailbIHAaY, PeKpealusIblK TaOUFaTThI Maiifanany, CoH/ail-ak OanbIk ayiay, aH ay-
Jay, KUHAYIIBUIBIK CHSKTBl SKOHOMHKAJIBIK KbI3MET Typusiepi mambiabl. Keiibip manguradrrapasl Taburu
KOPBIKTap CHSKTHI MEMJICKET KOPFai/Ibl.

Kinm ce30ep: penvedrin TYpi, TaHmmadT KYPEUIEIMBL, OpMaHAbIAaNa, TIOMEHb OOJIBICHL.

A.B. MapmHux

JlangmadTHoe pasnoodpasue gecoctenu TromeHnckoii o0aactu (Poccus)

Jlecocrennble maHamagTHl — SKOTOHUYECKHE CUCTEMBI, U1 KOTOPBIX XapaKTepHa BBICOKAs CTEIEHb Pa3HO-
o0pasus Oiaromapsi COYETAHUIO 30HAIBHBIX JIECHBIX M CTEIHBIX JaHAMAPTOB, a Takke 60yoT u JiyroB. Hc-
ClIeJOBaHUsI OCHOBAaHbI HA KOMIUIEKCHOM aHAJIN3e JINTEPAaTYPHBIX HCTOYHUKOB, TOMOTrPaQUISCKUX U TeMaTH-
YECKUX KapT, CIYTHUKOBBIX CHUMKOB, a TaKKe MoJieBbIX skcreaunuid 1997-2020 rr. B roro-3ananHoit yactu
Tromenckoit o6nacru Ha mwiomanu 30 000 km? nuddepennuposano 12 TUOB penbeda MECTHOCTH, BKIIOYAs
THIIBI penbeda pa3ienuTeIbHOH MECTHOCTH, XpeOTOB, PABHUHHBIX XpeOTOB, PABHUHHBIX BIAIMH, XOJIMHCTBIX
BITQJIMH, TE€Ppac, CKJIIOHOB, 03€p M OOJIOT, TPOCTHUKOBBIX OOJIOT, OBPAaroB M PHUTENeH, OMM KpyIHBIX peK, Ma-
JBIX 10JMH. ONUCcaHbl HEKOTOPBlE 0COOEHHOCTH MIPOCTPAHCTBEHHOM OpraHM3aliy JaHAmadToB peruoHa, na-
Ha XapaKTepUCTUKa JaHMA(PTHONH CTPYKTYphl Ha YPOBHE KOMIIOHEHTOB. B yCIOBHSX peruoHa OCHOBHAs
yacTh JaHAWAPTOB yA00HA A1 SKOHOMUYECKOTO Pa3BUTHA M UCIIOIB3YETCS B PA3IMYHBIX OTPACIAX SKOHO-
MHKH, B OCHOBHOM, 9TO JIyTOBbIC M CTENHbIC JaHAIIATHI, a TAK)KEe YaCTHYHO Jieca pacrnaxanbl. Ha Teppuro-
pHHU MIUPOKO PAcIpOCTPaHEHHI MACTOUINA ¥ CEHOKOCHI. Pa3BUTHI Takue BUABI XO35HCTBEHHOH JIEITEILHOCTH,
Kak Jo0bIua rmecka u Topda, 3aroToBKa APEBECHUHBI, PEKPEalliOHHOE IIPUPOAOIIOIB30BaHIE, a TAKXKe PHIOO-
JIOBCTBO, 0XOTa, coOmparenscTBo. HexoTophle manAmadThl 0OXpaHsSIOTCs TOCYAapCTBOM Kak MPUPOJHBIE 3a-
MOBEJHUKH.

Kniouesvie cnosa: TAII MCCTHOCTH, IIaHZ[IHa(i)THaS[ CTPYKTYpa, JIECOCTCIb, TroMeHcKast 00J1aCTh.
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