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DIRECTIONS FOR THE DEVELOPMENT OF A FUNCTIONAL AND DYNAMIC
APPROACH TO THE STEPPE LANDSCAPES STUDY

*A. Khoroshev, N. llinova, A. Ashikhmin

Lomonosowloscow State University, Faculty of Geography, Russia, Moscow
e-mail: *avkh1970@yandex.ru
We propose a program of a functiowmlginamic approach based on the accumulation of series
of remote sensing data for studying the behavior of geocomplexes by fahatdines. The program
is illustrated on the example of the phytoproduction process in the Urals and in Tyva. The key
components of the program are: spatial patterns of geocomplex behavior, the rate of recovery of the
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annual cycles, trends in mosaic paite stability of boundaries, indication of lateral relationships by
the variability of ecotones, conditions for the functional integration of geocomplexes, and
susceptibility to hydrothermal fluctuations.
Key words functioning, phytomass, NDVlyariability, fluctuations, sensitivity, mosaic
ecotore, baundaries Tyva, Uras.
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The article presents the resultsaafter balance and water resources calculations for the-forest
steppe and steppe zones in the European part of the Russian Federation within its current borders.
The calculations are carried out both for the year as a whole and for the flood period.s&masse
is given of the influence of the hydrographic network area, interfluves, gentle slopes, and arable land
on runoff from river catchments during the flood period. The article presents the results of a
comparative geographic and hydrological analybih® water balance elements on arable lands not
only for the period from 1895 to 1960, which was taken as the baseline for calculating the runoff
norm, but also for subsequent periods, taking into account the changes that have occurred under the
influence of anthropogenic and climatic factors. It is shown that during the period of runoff
calculation for the 1930%980s, the main factor contributing to its decrease compared to the baseline
period was anthropogenic impact on water resources, including iicsighexpansion of the area
under autumn plowing. Over the past few decades, against the backdrop of a slight decrease in
precipitation, the main factor driving hydrological changes has been a rise in air temperature during
the cold season, which has lkeda significant reduction in surface runoff and flood runoff in rivers.
As a result, the annual runoff in the Don and Ural River basins has decreased by approximately one
third compared to the norm of the 189960s.

Key words foreststeppe and steppeater balance, runoff rate, Don, Volga, Ural rivers,
hydrographic network, slopes, autumn plowing, climate warming, modern changes.
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2023/24: SWE = 2,28:1077-H? - 4,59-10"*H? + 0,288-H - 18,1 | R*=0,56

2025/26: SWE = 3,93-1077-H° - 8,81-10*H? + 0,533-H- 47,8 | R*=0,52
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INTERANNUAL VARIABILITY AND MECHANISMS OF SNOW REDISTRIBUTION IN
MOUNTAIN WATERSHED BASINS OF THE FOREST -STEPPE ZONE OF ALTAI
(ON THE EXAMPLE OF THE ANUY RIVER BASIN)

D. Chernykh, *L . Lubenets R. Biryukov, D. Kasurov
Institute for Water an&nvironmental Problems, Siberian Branch of the Russian Academy of

Sciences, Russia, Barnaul
e-mail: *lilia_lubenets@mail.ru

Based on snow survey data and meteorological observations, an analysis of interannual
variability (2023/242025/26) and intrdandscape differentiation of the snow cover was conducted
in the Anuy River basin, located on the northern macroslope of theMdtantains, the lower part
of the altitudinal zonation spectrum of which is formed by f@&steppe landscapes. Over the three
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winters under study, the average snow water equivalent (SWE) decreasetboby¥ 33 interannual
variability of the altitudinal piern of SWE distribution has been identified: during the snowy season
of 2023/24, the relationship between SWE and elevation was predominantly positive; in-the less
snowy seasons of 2024/25 and 2025/26, a nonlinear pattern emerged, with a local SWEMaximu
the foothills and a minimum in the mountain foretppe and subtaiga belt, which reflects the
increased role of wind redistribution of snow relative to orographic accumulation. The key factors
influencing snow redistribution have been identifiediused precipitation, an increased frequency
of thaws, and changes in wind regime. It has been established that mountain taiga landscapes were
characterized the highest SWE values, which have sharply decreased over the past three winters;
subtaiga landscapeshowed a stable but less pronounced decline; mountainsteppe landscapes
were characterized by the greatest interannual variability; and foothill -&ieggte landscapes
proved the greatest stability due to wind redistribution. The results capptied to river runoff
forecasting and adapt nature management practices to climate change.

Key words Russian Altai, Anuy River basin, snow water equivalent, moumbagststeppe
landscapes, altitudinal zonation.
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The study of the specifics of rural population settlement is relevant due to the complex of
acute demographic and so@oonomic ballenges facing the current rural areas in the steppe regions.

In the Russian steppe regions, this negative trend is reflected in a steady decline in the number of
inhabitants, their aging, a drop in the birth rate, and a decrease in the share of thg-agwk
population.

Over the past twenty years, the rural population of the Orenburg region has decreased by 178.5
thousand people (by 1998) due to a general demographic decline, migration outflow, urbanization
processes and regiorsmdciceconomic imbalances. At the same time, a characteristic feature of the
region is not a uniform reduction in the rural population, but its spatial polarization.

The current rural settlement system in the Orenburg region is undergoing a profoundadtruct
transformation. A relatively homogeneous settlement network is being replaced by a hierarchical
model based on "settlement centers" of various levels. Stability and development are supported by
large core villages and suburban areas, while vast eafterritories and small settlements continue
to experience degradation.

Key words rural population, steppe regions, settlement system, population size, locality,
zoning.
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ON THE MEANING OF THE TERM "OPUSTYNIVANIE" AND ITS APPLICATION
|. Safronova

FederalStateBudgetaryinstitutionof ScienceV.L. KomarovBotanicallnstitute
of theRussianAcademyof SciencesSaintPetersburgRussia
e-mail: irasafronva@yandex.ru

More than 30 years ago, in 1994, the United Nations Convention to Combat Desertification
was adopted. In Russian, "desertification” was translated as "opustynivanie" and this term began to
be actively used instead of the tefdesertification". Synonyms for the word "desertification" are
"degradation”, "deterioration of land quality”, "soil depletion", and "soil erosion". These terms reflect
the modern processes caused by both human activity and natural factors. "Opustyexstsiehly
in the Russian language. There is no generally accepted concept. Most often, it is viewed as land
degradation. Maybe it is worth abandoning this term, since the fight against degradation is more
important?

Key words:opustynivanie, desertifation, degradation.
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Stellera chamaejasme 48 14| 1 11 3 4 5 10 47 6
Leontopodium ochroleucum 23 9 6 1 10 1 10 8
Veronica incana 42 6 4 3 3 8 5 3 6 8
Carex pediformis 37 13| 2 45 7 4 1 4 8 8
Koeleria cristata 37 6 4 3 5 26 6 7 1
Vicia amoena 25 6| 10 3 3 8 1 1 3 2
Sanguisorba officinalis 47 5 4 3 6 5 4 2 5 8
Astragalus adsurgens 33 5/ 8 6 5 3 3 4
Filifolium sibiricum 14 5 2 41 1
Lupinaster pentaphyllus 37 4, 4 4 1 8 3 5
Schizonepeta multifida 30 4 4 4 2 3 4 3 10
Achillea asiatica 27 4 5 7 3 4 3 1 4
Oxytropis strobilacea 22 4| 10 1 3 2 3 3 8
Potentilla acaulis 21 4 4 3 2 17 5 4
Thymus baicalensis 21 4, 3 1 2 2 3 1 6 5
Hemerocallis minor 21 4 5 1 2 4 5 3
Vicia cracca 14 4| 14 2 1 7 1
Silene repens 21 3| 6 2 3 3 1 5
Taraxacum officinale 21 3 9 1 1 1 5
Dianthus versicolor 25 2 3 3 1 3 3 5
Scabiosa comosa 25 2 1 4 2 5 2
Thalictrum simplex 22 2 1 3 1 2 1 2
Leontopodium ochroleucum 21 2 3 5 1 3 1
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THE STEPPES OF THE SOUTH OF THE VITIM PLATEAU
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The article is devoted to the characteristics of the phytocenotic diversity of steppe vegetation
in the southern part of the Vitim&eau(northeast of the Republic of Buryatidie studied areas
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are represented by meadow steppes and their digression variants, mostly in the composition of
complexes with larch and birch forests in cryoarid forest steppes. ,Eight formations have been
identified, including steppes witbeymus chinensidyunchgrass and forb steppes whififolium
sibiricum, Stellera chamaejasm&he article provides a brief description of the formations and
presents data from a comparative quantitative analysis ofabemofloras, taking into account the
occurrence rate and coenotic activity of species. This analysis revealed the unique features of the
Vitim Plateau steppes, which constitute a phytogeographic ecotone where Daurian forb steppes and
bunchgrass steppe coranities form a distinctive steppe landscape in the northeast of Buryatia,
deserving protection as a key botanical area.

Key words:steppe vegetation, formation of vegetation, Vitim plateau, Eravna.
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rR1VOfRsd IR JI L1 2 L1 dovevld Ytcflst 3] 3am ot
(ORTHOPTERA) 1 wurl13m CsJuerRburfodém svfuvylrRrR1LHS]HE
[.1. d3%tcjjo

‘Rdzmisdlsizls MdMmisj B0 Cd d {(Cushlbpded, d 1ytsfootasiisiia i f
A soatsmdediemMS 2 ctsizun Otefmise j dzdz” 2 kded o j tefdls
e-mail: mgs@fen.nsu.ru, mgsergeev@mail.ru

Ifjtearj o tjLbd kO] OdOdzdL O HOdzdz & 5 Istej ¢
HddzZOBBd S O or wodzj dedetse s o dHzsS tseia®fmp Bl Mis ® O Mg digs
skdzzdzn  dzM S 52 0o dzdze@uOdzj S KMy j o KXO. ) 56 0OL Odzts,
weodzwe IsfqWw SHASOY tcOo dzj dzdzr d3d  dzsfwils o sdzdestsB to O
Eilss2 ydoe O yOfls! Codfdzj S MO Hosfdy ekt H | =ip dadsaty o f t
b stehdl sy &OMMser 5 fjHMisOsdls] dv i3 GlcW H O
fcOo ddzts, GtddzOHdzj ¥ Oh & § ydmizk Ghdssds & § s,
cdfslsjLO, ubts ¢sHl ji* d MfoOHr ydMmdO eodsH tsdgdzts Go
sftcjHjdve sy ©OLdJydwy disd o dBdsctsdzjlsdzj 2 HJ dzOdid "
sdHBe, o Iktsd ydhd fejHfisyudlsoshdr &jmssss dlsOd

sdzt Y4 o' jmlsijdfxfo, 0:B  stcOL destsBteOL dj, oW St dz' §

I oHj dzd J

l totsB dzj 3" , MowLOdzder § M dLBjdejdedw ddd odHBO 50
steeOdzgd L Bseo, o H jtoalks wYjtejH! M jet Mmdedy § ded j o,
shejdedes M Sdzy® XX 960, dj2lsdksksdosd o ISOC:¢
Bdtodgsyj M sets tOL detstsBteOL W, O dd3d dedets ydmdzO o dt
CjLbd O] CdsBOd dsct §lsjfdjddy. | §cdds2 &
6] . & d- ©OLd ° kOCHModsse §sCOL Odts fddyj dzd J
odwe [ 3], udfmdzj dzdzsfylsd d HO3j BdSBOMMT [-B. 1d
Bsdzjj dqdzd Bjdaji MlsOdzH OlsdL qietso Odzde’ 7 § BHE SH
dzj Bz e sydmdzj dedesfls! HEdEBote] d3j dede’ 2 31 todf 2 § ©sHzdais B
I st ShEzsHdE SOCE?2 {Ctdscdujmcd o0y ds?2 ckkzff,
ftewvpBssCter dz | dOmj Stsd3" 4 (Orthoptera). 1 twHj dm
Isj dzH § dzeydw dzO0 MtsCtOh jdzdd odHBoatseGts BBGOIMIse O,

q
MowOdhgsodsj Misstse lsOdzed?2, o bkd uydhdi d o jLlkd
Csfdmisjd [4, 8, 9]. 1 fjtdvs wjojtods? ¢ djtc
yjdksd [14] d umddmis? Colsdkssdd (] Of OHdz 2

tcOL dzts dzOff tc O o dzglzdedzr § O Lsd3J drjfn dzd Is - dr d@sy dzts ¢ dzOo dz
Besetsdzj Isdzj 2 HJdORBRISd sfkzdvyd?2 ©OLd = o9dHtso
Hd dz20d3d € O, fs Mmkzlsd, dzd fsLotsdzvjls MmMeawL Ols! dL
CdztsB Oz dz' B € dzd ROIs d njShLde iz IsitalgwazH ‘OISR ¢ 5 lists j B 2 & |
o tcj dBijdadatc” H ", fjtoj Cter 9O h dj, cOo¢ d3d dzd d3iz d3, dz
BOC M @3Odz! dz" = d dBBdded BOdz! dzr = Bktesodzj 2 udmdzj dzdesfls

1 OHOYO H OddES20 tehPlEaslg‘teff L 59 Ols! He dz@dkd Sz tso BT @&
ftow i3sCter dzf & QeBdptgrd s’ Amis(j f dz' & { SsMdMmlsj BOS s Iz dzk
HOdzdzr d3 L © 13 dzj Isdzdindz@QadeidzteX le efasdzyj XX
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] esOdzOdzd L qtetso Odzr HOdzdz" § 5 of Wodzj dzdesd3s 9 JHS9
MeBtcOdzdz" | G dzOo dz'-230 BB tc®E sBo B 2VBPEY dBsdzd Iststed dze C
fn O tc OCENpfamus italicug L. ) dzO0 Istcj » &sSH | dz) dz'on s iz Hazdize  dz®) T s
LOdzd 30 h-g BMMlss® - P PiEs?2 tc0Oo dzd dzr BdyHE ] COW
s tets d3yd stsc ts, dimf sdz' L s Odgr BOIsj ted Odz' M B tc O dzdz
dzj S slstster § Htkzed] ctH'™ . T4 B (teofltgcdsd j M § Gddytc tstia
ZzOcdtelzL ¢52, COC ftcOoddzts, dajL dzOyYdlsj dz' dets?2 . 21 dztsh ©

1) ¢ dzj € f O dzH tadpotdrikdde2d e & OW sB dzOMis s OtcOMmiz ¢ 1
Gs OtOMEk ¢, sy ded 4 F . b dzj SMOdzH tetso MO W ( oD .L-6iFsAs tc 6
H J todzts o d dzdzts L dzO Phteantphleoifipls(lj. )y H.Kardy, Agrostis capillaris L., Koeleria
macranthaLedeb) Schult.,Poa angustifolid.., Ols © € Artgmisia glaucdall. ex Willd.,Artemisia
scopariaWaldst. & Kit., Glycyrrhiza glabralL., Potentilla argented.., Galium verumi., Veronica
spuriaL., Veronica incand.., Berteroa incangL.) DC., Limonium gmelin{Willd.) Kuntze.

LYyomilsts¢ qdzscHO dMf tsdz? L s9 Odzipw co¢ f Omise dh
d3d dzd B3O dz' dzts 2 . ] dzj CslststtsTdgd dSHOM queodndzO M § sddd ¢ -
LCMy jtledd3 dzlstse & dv dzj 2000 ¢. IsfCtasqins tddets3 jeyO fiflsts
B' dzd tBttOBBISOdz ddzfd CIsdydrnoOodsd. 1 2003 6. f Byl
Bsesdzj sdzd di3d Istc©Oo Od3d, rOdsBrbuigys mriams Léyss i isde s &3M B @ t© B 4
i s j sQimboghisviciifolia Scop , tH dzOS G 2yMisff &OW 7.cOMisdlIsj dz' dz
o sMMmisOdetseo d d&zOM*! , =~"Blw dgjBtsdz "dj GWilsdzO o' Mj v dadz

4B tSter ftetso sH d dzd ! M 2000 IB®EL1R0O8, co , f PtocdstO

HjSOHOR & dv, i@ o j2dDjoH6d ddj 2@eldel fils ©, € OC -fBBE d dzts
Hdzgj 2. RMftsd L soOdzdm! OS] 100dedzfis, figtsrds @ dzdz'Mmjo!
1985 ¢. (Ctdeiy d¥ dgv) da®0OBEzDkeS oy dptiatzes § € t tsayln j b
COMY sdztsy j dz fted d3j e O dj 4 , C Bz Ms " sesdYE &Y A (

2) 1Gd h o dsOReEjd2 C©02, wdOoEBEBHME G2 ©O

(52.85A Mm.h ., 78.57AMmjHaL) N [y @idsGijdpdsatairRe s @
Festuca rupicoldHeuff., Artemisiafrigida Willd ., AchilleamillefoliumL., Potentillaspp, Veronica
spp, GaliumverumL., Allium spp, Medicago falcatd..).

RiMmMdz) Hiseo Odzedw ff toctso tsSH d-28PB' do 21090759 ,6.1 9 D2 § J 1D IS
gs dzw, ofi 92 OffljSte jeH.ddzj dbs dzv, € OFC Uts@sadzcﬂistzsz)ﬁtgtglsﬁ]V
yomlis: i 6 dsdug slalzO MIsOteOW >y dlsdgw S s9 OW L Odzj x+ , ¢
WOCIsduyd MEd o tsmmls O dzts o Afjrdprion cristatdety L t  ialefpid end j BT dz
IslsHjdzt dz" J] GetsH' YyOfmls! fsdzdesdd o' COMdo OdzOM! .

3) uffdayfdf@RSO2Mcd?2 Ctc02, I tdydrddnd tzyEPDisc
(51.93A fm.h., 80.28A 9.H.). 71 tcdzsAgodEkmillaioOs s9 O
L., Stipa capillataL., Elymusrepens(L.) Gould, Leymus secalinu¢Georgi) Tzvelev,Leymus
jenisseiensig(Turcz.) Tzvelev,Artemisia spp., Bassia prostrata(L.) Beck, Chenopodiumsp.,
Limonium congesturtiedeb.) KuntzeSilenewolgensigHornem.) OtthBerteroaincana(L.) DC.).
4B S tctso sHaI@PRP09, 2015,2018 d © G jtcots2 d olBSAGIH] C OH
ofmJtejHddzej dv dgw, € OC { tcOsHdodits:, HAAGY 2Ntetslsw 3y j dzd  BH

Il COYHBER MzEyo,] B Mdzj H sth Odiafd & dE® H g Uzidap@ dets i Is§
SHddz Stdzdud Mise jdedz" 2 EZydls, o otcjdBYW Clststesets
L dzZlstsifssdzse dud M dd3 MOYSEsdz ((HdOM3j Istesdz 40 #ieg) L O
1 sdzj dHj dsdWdSOoydd e j?2 ®@j Ukzdy.lsOfstf tfdgdm]jldnjv
ftcOo ddzts, tsyJj dzdo OdzOMm+ Mtcj Hdzw W  dzslsdetsflss oW RBSE
tcOMf scztsy j dgdzr = C 9o OHteOIstse ff dztsh OH 4 & sls 1/ 16 HT
COYH™ 2 tlOL dz20 f-icdslsW 3 fjddd §C¢ s dafbladatfodzify  stedfzL s dz
tcjHECdAr HtjHMIsOodIlsjdzj?2 BlsteWwHO. r dzv tOfmyd stse d
ftescOdBdetsjy B MY jyjdedj PAST, ojtemdw 5.3 [ 20,
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