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Abstract: The article presents the results of spatial and temporal analysis of anthropogenic
transformation of the territory of Volgo-Meshinsky upland landscape area, located in the west of the Republic
of Tatarstan. It is shown that for the past 85 years, there was a significant increase in the area of residential
areas and the density of the road network in the area. The increase of anthropogenic load on natural
complexes of the area will lead to an increase in the area of anthropogenically transformed landscapes.
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The Volgo-Meshinsky upland landscape area is located in the east of the Russian Plain, on the
territory of the Republic of Tatarstan (Fig. 1). According to the physiographic zoning of the
Republic, the area belongs to the Western Predkamie [3,4]. The area of the district is 835 km?. The
length from north to south - 56 km, from east to west - 30 km. The district stretches along the left
bank of the Volga River from Kazan in the north to the village of Atabaevo in the south to the
confluence with the Kama River. In the west the border is the bank of the Volga River, in the east -
the valley of the Mesh River [2]. Administratively, the region includes 16 rural settlements within the
Laishevskiy and Pestrechinskiy municipal districts of the Republic of Tatarstan.

Fig.1. Geographical location of the Volgo-
Meshinskiy landscape area (the scale on a map is
1:200 000)

Anthropogenic impact on natural systems is provided primarily by settlement and agricultural
activities. The main factor of anthropogenic load on the lakes of the study area is the active
development of the territory. In the suburbs of the Kazan city, Laishevsky and Pestrechinsky
municipal districts the infrastructure is well developed, a large number of apartment and private
housing is being built. Almost 20% of the territory of the region is occupied by residential areas, the
area of which varies from 8.4% in the south to 35% in the north. Strong residential loads are also
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associated with the suburbs of Kazan located in the north. Almost half of the territory of the
landscape area is plowed, 44.3% of the territory is under arable land. The main types of
anthropogenic load on the natural complexes of the area also include the extraction of minerals,
primarily quarry sand and brick clays, which are widely used in construction, including the
production of bricks and silicate products. One of the main factors of anthropogenic change of
natural complexes of the district is the creation of the Kuibyshev water reservoir in 1957, as a result
of which the water level rose significantly, leading to flooding of adjacent territories. The waters of
the "Kuibyshev Sea" flooded the fertile floodplain of the Volga and Kama rivers, including hayfields
and numerous old lakes (Fig. 2).

Anthropogenic impact on natural-territorial complexes in the landscape area is assessed as
average, in some places increasing to very strong, or vice versa, to very weak. Very strong impact is
characteristic of the northern areas, where the city of Kazan and its suburbs are located. Relatively
weak impact is characteristic of the southern areas, where the Saralinsky section of the Volga-Kama
Biosphere Reserve is located [1].
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Fig. 2. Volga River floodplain in 1939 (a) and 2022 (b)

Over the last 80 years, the natural landscapes of the Volga-Meshinsky interfluve have
undergone significant changes due to the increase in anthropogenic impact. In the region, the area
occupied by human settlements has increased more than 7 times, and the total forest cover of the
territories has increased by 3%. The spatial unevenness of the changes that occurred should be noted
for the indicator of forest cover in the landscape area: forest cover increased for most rural
settlements, and for some of them significantly. Only five rural settlements are characterized by a
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decrease in forest cover. At the same time, the area of residential territories increased in all rural
settlements of the region without exception, as well as the density of road network increased (tab. 1).
In 1939, 178 lakes (with a total area of 1157.7 ha) are decoded on the territory of the
landscape area, in 2022 225 lakes (with a total area of 633.6 ha) are already noted.
Table 1
Dynamics of forest cover, rural area, road network density and population of rural settlements of the
Volgo-Meshinsky interfluve from 1939 to 2022

Rural settlements Forests, % Settled areas, % Denﬁé%lgi;iioad ropulation, persons
1939 | 2022 1939 2022 1939 2022 1949 2022

Atabaevskoe 31,50 | 24,00 1,50 1,60 — 0,033 911 504

Makarovskoye 16,50 | 15,40 2,17 2,50 - 0,145 1055 601

Tatara- 1544 | 875 | 1,80 | 193 | — | 0,096 1371 299

Salarovskoye

Rozhdestvenskoye 1,11 | 6,92 1,56 10,89 | 0,095 | 0,152 2425 1249
Narmonskoe 2,30 | 6,55 1,22 8,90 | 0,067 | 0,165 3519 2529
Nikolskoye 6,88 | 14,05 2,64 18,83 | 0,026 | 0,182 4411 1640
Orlovskoe 48,00 | 44,40 0,83 11,40 - 0,228 503 1125

Kirbinskoye 1 2,36 2,73 7,06 | 0,196 | 0,235 1583 867

Matyushinskoye 51,20 | 49,90 0,47 1,70 - 0,302 350 141
Gabishevskoe - 5,70 - 35,40 - 0,784 —* 3300
Peschano- 170 | 16,60 | 202 | 2040 | - | 0,331 1003 2139

Kovalinskoye

Stolbishchenskoe 1,95 | 16,80 3,63 21,00 | 0,153 | 0,709 1804 15817
Bolshekabanskoe 2,22 3,15 2,99 17,45 - 0,162 1724 2550
Sokurovskoye 2,87 | 8,90 3,03 51,00 | 0,161 | 0,563 1152 2084
Bogorodskoye 1,70 | 6,80 6,58 25,89 | 0,037 | 0,250 758 3952

Kulaevskoe 7,50 | 11,88 1,10 5,47 0,113 | 0,244 1580 619

* Gabishevskoye rural settlement was established only in 1978
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Fig.3. Dynamics of lake changes in the Volgo-Meshinsky landscape area, %
Thus, the analysis of the dynamics of the lake area showed that the number of lakes increased

by 21%. However, at the same time, the total water area of lakes has decreased by more than 524 ha.
As can be seen from Figure 3, the number of "lakes™ with water surface area from 0.1 to 1 hectare
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increased. On the contrary, the number of larger lakes with the water surface area from 1 to more
than 100 ha decreased.

Thus, we can summarize that the territory of the VVolgo-Meshinsky landscape area has been
subjected in the past and is currently subjected to significant anthropogenic impact due to intensive
residential development. As the area of anthropogenically transformed landscapes increases, further
degradation of the natural complexes of the area can be predicted.
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JAHAIMA®TITYHOCJIUK HABAPUACHU:JIAHAITADPT BA JAHAIHADT
KOMIIVIEKCHU XAKUJIA MYJIOXA3AJIAP

AbayakocumoB A.A., A6dacos C.b.
[Tapod Pammaor Homumarn CamapkaH 1aBiaT yHUBEPCUTETH, Y30€KUCTOH

JlannmagT TymyHuacu reorpaduk anaOuériapaa 3HT KYN TapKaliraH araMmajiapiaH Oupu
6ynu0, y manOanapra Hemuc Tuiau cysnurugan kupuO kenrad. K.broprepuunr (K.Burger, 1935)
TapKWIamuya, Jgagamadr aramacu reorpaduk ManOGamapra 1805 #mnma  A.'ommeiiep
(A.Gommeyer) Tomonunan kuputwirad. Jlanamadt (die Landshaft) aramacu nana-ep cy3 y3arunan
Ba madT-cy3 sicoBun cypdukcaan tamkuia TomnraH. JlanmmadT CY3WHUHT MabHOCH YIiKa, XYAYI,
JKOM, ypouuIlia, MaH3apa JeraH MabHOJapHM aHriataau. A.l'ommetlip nmanmmadrt ned ky3 yHruma
HaMOE€H 0ynu0 Typran 6apya xounapHuHr ymymuin wurnaaucunn (die Gegend) TymryHraH.

Jlangmadt Tyrpucumarn TapauMOT XIX acpHUHT oxupu Ba XX acpHUHT OoIluIapuaa
Bykyara kenaw. JlanmmadT Xakugarm TabIUMOTHUHT Byxyara kenumu B,B,JlokydaeBHUHT
reorpaduk (Manmmadr) KoMIieKC Ba TabuaT 30HANApU TYFPUCHAA WITApU CypHITaH FOsUIapUHU
PUBOXKJIAHTHPUIIAA KYHWITAaH WIK Kajamiaapaad Oupu Oysau.

VY ¥3UHUHT WIMHIA MakKoJanapuaa reorpaduk MyXUTHUHT OMp OyTyH Ba a)kpajiMac KOHYHHUTa
TassHUO, Tabwarna TaOMM — TApUXHW 30HAJAPHUHT MAaBXYIJIMTHHU acociad Oepau. Jlokydaes
TOMOHMJAH OaéH HSTWiIraH Tabuar 30HANApU XaKUJard TabIMMOT aHa Iy Maxcyc (aHHUHT
(manmmrad TITYHOCIMKHUHT) OONUTAHHMIIKM Ba MyKKagaumacud Oyiau. Xap Oup Ttabuar tabuuii —
TapuXuil 30Ha KOHYHUH LIaK/UIaHTaH Tabuuil reorpaduk KOMIUIEKC OYiuO, YHM TaIIKWI 3TYBYH
KOMITIOHEHTNIap ¥3apo y3BHil OofiaHraH Ba Oup-Oupura tabcup >Tub Typanu. B.B.Jlokydaes kamid
9Tran sHru ¢a”(IasAmadTIIyHOCTUK) Yiia naitna y3 Homu OwiaH alTuiaMaraH Oyicana, YHUHT
morupiapu 0y ¢aH reorpaUsSHUHT XAKUKUH MOXMATHUHU TAlIKWJ STHIIMHU TYHIYHUO €TraH.
JI.C.bepr OynapHuUHT Oap4yacHMHM TaxJIUJd Ba CHUHTE3 KuiuO, JlokydyaeBHUHT TaOuuii — Tapuxuid
30HaMapu aciuia JaHAmadT 30HANAPU SKAHJIUTUHH, Yy acocnab Oepmoxkum Oynran ¢an sca
nanamadTiap reorpaduscu skanmuruHu 3pTUpo¢ Stran. JI.C.bepr mry TabiuMoTra acociaHuo
y3ununr “I'eorpaduueckue 30HBI CoBerckoro Coroza” HOMIM 2 KWIUIMK MOHOTpapUsSCHHH
aparrad. JL.C.bepr 1913 imnga nangmadT TymryHuacuHM OupuHun OYnubd reorpadus danura
KUPUTHO, Y TeorpausHUHT MpeaMeTd NaHmmadpT OYIuIIM Kepak aeraH FosHu oira cypau. Uly
O6unan Oupra JI.C.bepr nanmmadrt TYIIyHYaCUHUHT MOXMATUHU O4YuMO OepHIll Y4yH YHHUHT
Tabpu(UHHU XaM acociab Oepau.
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