[TouBnl U okpy:xatouias cpena. 2025. Tom 8. Ne 3 / The Journal of Soils and Environment. 2025. Vol. 8. No. 3

YK 631:4322 ] M) Check for updates
https://doi.org/10.31251/pos.v8i3.339

Crnenuguka HACHIIIEHUS] CHETOTAJBIMH BOJIAMU MOYB arPOLEH030B I0r0-BOCTOKA
3anagnoii Cudupu

© 2025 A. C. Yymbaes — ,I'. ®. Muwiep — , C. B. CosioBseB  , A. H. Be3dopoxpoBa — , M. b. I'o:koeB

@I'BYH Uncmumym nousogedenus u azpoxumuu CO PAH, npocnexm Axademuka Jlaspenmvuesa, 8/2, 2. Hosocubupck,
630090, Poccus. E-mail: chas30@mail.ru

Iens uccnedosanusn. Ha gpone mendenyuu ysenuuenus Koau4ecmeda 3UMHUX 0Ca0KO8 OYeHUmb CneyuguuHocms
HACbIWeHUs NOY8 CKIOHOBIX MEPPUMOPUIL azpoyeHo308 1020-eocmoxa 3anaonoi Cubupu cHe2omanvimu 600amu
6 NPeonoCcesHoll nepuoo.

Mecmo u epems npogedenusn. [lpucanaupckas Openuposannas pagrumda, byeomaxcmkutl MeiKoconoyHux 6
npeodenax Hosocubupckoii obracmu, 2019-2024 ze.

Memoowi. Brasicnocms nouswi onpeoensanu mepmocmamto-8eco8blM MEMOOOM 6 00pasyax, omoopanuvix 6ypom
0o enybunsl 150 cm nocnotino, uepesz kaodcowiti 10 cm. Ilposodunocsy Ogykpamuoe 0Oypenue. Hsmepenue
memnepamypbl nougbl 6 NOAEEbIX YCA0BUAX U O0OYCMPOUCMBO MEMNePamypHbiX NIOWA0OK NPOGOOUTU 8
coomgememeuu ¢ I'OCT 25358-2012 u P/] 52.33.760-2011. Ha memnepamyprotl niowaoke yCmManasiueaiuch
agmoHoMHble pecucmpamopuvl memnepamypul Ha 2ayounax 0, 5, 10,15, 20 cm u danee uepes xadxcovie 20 cm 00
enybunvt 160 cm. JJamuuku npocpammuposanuce Ha 3-4acoeoil unmepsean usmeperus memnepamypsl. Boicomy
CHENHCHO20 NOKPO8A ONpedelsany nymem CNJIOWHBIX CHE2OMEPHBIX CLbeMOK NO NAPALNeNbHbIM MAPUWPYMa,
nepecexarowum 8000coop uepes kadxcovie 100 m (P 52.08.730-2010). Ilnomuocms u 3anacel 600bl 8 CHe2e HA
DA3TUYHBIX DNIEMEHMAX KAMeHbl Onpedenanu 8 08YKpAmHol HOSMOPHOCHU ¢ NOMOWbIo cHecomepa BC-43.
Ocnognvie pesyrvmamsl. Ha ocnose ananusza nozoouvix O0anHvlx 6 XojooHvle nepuodvl 2019-2024 zce. bvin
YCMAH08AeH NPOOOIHCATOWULCA CMAOUTLHBIT POCT KOIUYECTNBA AMMOCHEPHBIX 0CAOKO08, 3APUKCUPOBAHHDBII
agmopamu patee. 3a ucciedyemvle 3UuMbl 8 pecuoHe 6 cpeoHem guinano 180 mm ocadkos, yumo 6 1,6 pas bonvue
cpednemHozonemueli Hopmul. B uzyuaemvie 20061 Ob10 ommeueno, umo 3sanacvl enazu 6 cioe 0-50 cm
c1ab0IPOOUPOBAHHBIX YEPHOZEMOE HAXOOUNUCH HUICE YPOBHA HAUMEHbUEU BAC0EMKOCIU, U3 4e20 MOJICHO
NPeononodcUmyb, 4mo NO4Ebl YXOOUAU 6 3umy C pes3epsom eodoemecmumocmu. Tasnue cHeea 6 pecuone
HayuHaemcs 8 Nepeoll NOJI0BUHe anpes U, 8 3A6UCUMOCIU 0Nl CHEMCHOCHU 3UM U NO2OOHBIX YCIOBUL, MOdcem
onumscsi om 5 0o 15 Onetl, 3a Komopwvie nousa ycnesaem ommasims ¢ nosepxHocmu ue oonee yem na 30 cm. K
MOMEHmMY HAUOOIbUE20 NOBEPXHOCMHO20 CMOKA MAJbIX 800 MOM CAOU NPORUMbBIEANCS, MALOU B000U 00
codepoicanus enazu, npesviuiaiowee NOIHYI0 61a2oemMKkocms (mukcomponnoe cocmosnue). Ilocne npexpawjenus
NOBEPXHOCIHO20 CIOKA NPOUCXOOUT COPOC MANOU 800bl U3 NOUE KAK 8271Y0b NOUEEHHO20 NPOPUAA (NpU YCA08UU
NOJIHO20 OMMAUBAHUS NOYE), MAK U GHYMPUNOYEEHHBIM CIOKOM 6HU3 no ckaony. 1100 eosdelicmeuem npamuix
CONHEYHbIX JIy4el U HaApacmaiowen KpylocymodyHou NOJONCUMENbHOU MeMnepamypsl 6030yxa uiel
O00NOJIHUMENbHBIL PACX00 NOYGEHHOU 61a2u HA ucnapenue. B pezynomame amoeo, uepe3 neckobko OHell nocie
OKOHYAHUS CHE2OMASAHUSL U NOBEPXHOCIHO20 CIMOKA MANbIX 600, 3anac eiazu 6 cioe 0—30 cm naxomuvix nous
COOMBEMCMB06ANl OCEHHEMY, d 6 Omoenbhble 200bl OmMedeH Oedpuyum (Hudce YpOGHA HaAuMeHbulel
61A20EMKOCML).

3aknrouenue. [laxommuvie uepHosemvl 1020-6ocmoxa 3anaonoii Cubupu mo2ym umems oeuyum noYGeHHOU 61acU
8 NpeonocesHol nepuoo, HecMomps. HA OOILWIOU 3aNAC OCEHHEl 60008MECMUMOCHU, BbICOKOE KOIUUECMEO
0Ca0K08 6 X0JI0OHBIl NePUOO U 3HAUUMENbHBLIL NOBEPXHOCMHBIL cMOK maablx 600. Codepoicanue 6iazu 6 Closix
noussl 0-30 u 0-50 cm nocre cHecomasHus HA YpoGHe (UIU HUMICE) HAUMEHbUIET B1A20eMKOCTU
ceudemenvcmeyem 06 0COOEHHOCMAX NO2NOWJEHUSI CHE2OMANbIX 00 YEPHO3EMAMU ASPOYEHO308 1020-80CMOKA
3anaonoti Cubupu. Hedocmamox noueennoul 61azu 8 npednocesHoOU nepuoo ommeden 6 cpeduwem 2 paza 6
namunemue. Hanuuue GHympunoueenno2o Mep3nomnozo Kpana 60 8peMs CHe2OMAAHUS AGNAEMcs OCHOGHOU
npezpaodotl 0 MALIX 800, KOMOpble MO2U Obl NONOIHUMb 3ANAC 6]142U 8 HUNCENeHCAWUX CI0AX Nouswl. 3a
nepuoo 6 10-25 Oueil medncdy OKOHUAHUEM CHe2OMASHUS U HAYAloM Nojlesblx pabom, noO Oelcmeuem
Hapacmaowux noiodCUMebHolX meMnepamyp 8030yXa U NPSMbIX COMHEYHBIX JyYell NPoUcXooum OalbHetuull
pacxoo enazu Ha ucnaperue us naxomuozo cios 0-30 cm. Ammocgepuvie 0cadku mas oyeHvb GaANCHbL O
CENbCKOXO3ANUCMBEHHBIX KYIbMYP 6 HaAyYaie 6e2emayuoOHHO20 Nepuood, OOHAKO HAMEeUAoWascs MeHOeHYuUs.
CHUDICEHUSL 00U OCAOKO8 IMO20 Mecaya 6 UX 200060M KOIUYECBE MOJCem co30a8amb CHONCHOCMU Ol
opmuposanus 6bICOKUX U CINAOUTLHBIX YPOIICAEE 3ePHOBIX 8 PEUOHE.

Knioueswie cnosa: srasxicnocms nous; 3anac nOYGeHHOU 61d2u; CMoK maavlx 800, checomasnue, 3anaonas Cubups,;
10Y8bL,; X0JA00HbI NEePUoo.

Humuposanue: Yymoaes A.C., Munnep I.®., Conosves C.B., Besbopooosa A.H., T'oscoes M.B. Cneyugpuxa
HACLIYEHUsT CHe2OMATbIMU BO0AMU NOYE A2poyeH0308 1020-eocmoxa 3anaonou Cubupu // Ilouevl u oxpyscaiowasn
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BBEJIEHUE

[louBenHas Biara urpaer OOJBIIYIO POJb B HMOYBOOOPA30BAaHMU M SBSIETCS OAHHUM M3 TJIABHBIX
¢akTopoB wiogopoaus moyB. OcoOEHHO BayKHO KOJMYECTBO BIIArd B Hadaie BEreTalroHHOTO nepuoja. Taxk,
JUISL O3UMBIX KYJBTYp 3HAUMMBI 3alachl JOCTYIHOM BJIard B MEpHOJ KYIIEHHUS, a JJii SpPOBBIX — B MEPHUOJ
HaOyXaHHUsT M IpopacTaHus ceMsH. Bo MHOrMX pernoHax Haumlei CTpaHbl 3amachl NPOLYKTUBHOH BJaru
HAa4YMHAIOT (DOPMUPOBATHCS YK€ B OCEHHUH W MpEeI3NMMHHN Tepruoabl. B cuimy ocoOeHHOCTeH MpHpOIHO-
KIUMaTU4ecKkux ycnoBuid 3amagHoii Cubupum (OTCYTCTBHE 3UMHHX OTTENENel, CHIbHOE M TIIyOoKoe
[IpOMEp3aHKe MOYBEHHON TOJIILM) OCHOBHOE IONOJHEHHE 3allacoB ITIOYBEHHOH BJIaru B KOHIIE XOJIOJHOTO
[eproa NPOUCXOIUT UMEHHO BO BpeMsl CHETOTasIHUS.

B knaccuueckoit pabote A.A. Poae (1965) no ruaponoruy moys NoKa3aHo, YTO BOJHBIN PEXUM MOYB
HEpa3pbIBHO CBf3aH C KiIUMaroM. B Toke BpeMs, BIaXHOCTb IMOYBBI — BaKHEHIIMHA KIMMaTHYECKUH
KOMIIOHEHT, IOCKOJIbKY OHA B 3HAYUTEJIbHON CTEIICHHU OIPEessieT HCXOAIIINE KOHBEKTUBHbIE TOTOKH TeIia
U BIIaTH B aTMoc(epy U, COOTBETCTBEHHO, TEMIIEPaTypy HoBepxHocTH cyiu (JIaBpos, 2025).

C nocnenneit yetBeptn XX B. B MHpPE OTMeUaeTcs MOTEIJIEHHE KIMMaTa C YBEJIWYEHHEM CpeaHel
TeMIIepaTypbl IPU3EMHOTO CJI0S BO3AyXa M POCTOM I'OJOBOM CyMMBI OCaJKOB, XOTS B YCJIOBHAX PD oTMeueHbI
paiionsl ¢ ux ymenbpieHueM (MBanos, 2009). Habmogaemplit MEPOBON TpeH YBEIWMUSHHUS CPEIHETO0BOM
TEeMIIepaTypsl OTMEYEH U Ha I0ro-BocToke 3anaaHoii CHOMpH; OJHOBPEMEHHO C MOBBIIIEHHEM TEMIIEPaTyPhI
PETUCTPUPYETCS U YBEIMYCHUE KOIUYECTBA OCAIKOB.

Bonpoc 0 MHOronerHux kojeOaHHAX KIMMATHYECKUX MapaMeTpoB Bceraa Obul akTyanbHeIM. A.M.
Boetikor (1952), npoananu3nupoBaB MHOTOJIETHIE METE€OIaHHbIC T'. bapHay, OTMETHII KOJIeOaHUs KOJIMYECTBA
ocagkoB B 25-metHux Iukinax. B 2019 romy aHanmoruuHbiM 00pa3oM ObLI CAENaH aHAIW3 HM3MCHEHUS
TeMIIepaTyphl BO3AyXa U KOJIMYECTBA OCAJAKOB XOJIOAHOT0 ce30Ha Ayl Tepputopuu IIpencanaupes. [lokazano,
410 32 80 JIeT TpeH ] KOJNYEeCTBa OCAaIKOB HCCIEAYEMOro peruoHa HalpaBjieH B CTOPOHY YBEIMUYEHUs, KaK U
TpPEeHI TeMIepaTypbl BO3/AyXa 3a XOJOAHBIN mepuojl. BHIABIEHO TpW MOJHBIX IUKJIA BBIMAJEHUS OCAJKOB
XOJIOAHOTO MEPUOJa, [UIMBIIUXCS MO 25 JIeT, KOTOPhIE 0XapaKTepU30BaHbl KaK MaJOCHEXHbIH, HOPMaIbHO
CHEXXHBI ¥ MHOTOCHEXKHBIA IUKIBL. BBIT cleinaH mporHo3, 4To YeTBEpThIM muki (HadaBmmiics B 2013 T.)
npogosnkutest 1o 2037 r. u OyaeT UMeTh IPU3HAKK OUYeHb MHOTOCHEKHOTO0, TaK Kak B cpeaHeM 3a 2013-2019
I'T. 3aI1ackl BOABI B CHETE B 1,5 pa3a mpeBbIaiy KOJIMYECTBO OCAIKOB, BHINMAJABIINX B HOPMAJIBHO CHEXHBIN
LUK YBJIa)KHEHUSI HAa TEPPUTOPHUH 10ro-BocToka 3anaaHoit Cubupu (112 mm) (Tanacuenko u ap., 2019). K
AQHAJIOTMYHBIM BBIBOJAM OO0 YBEIMYCHHWE KOJIMYECTBA OCAJKOB MNPHUIUIM W JPyTHe HCCIIE0BATEIH
(Bunorpagosa u 1p., 2000; Jopoxos, 2024).

PaccmarpuBas Bonpoc BIaroo0ecrneuyeHHOCTH arpoLEHO030B B MPEANOCEBHOM M MOCEBHON MEPUOIHI,
HEO0XOIMMO HCCIIEIOBAaTh OCAIKH UMEHHO XOJIOMHOTO nepuoja (HosiOpb-anpesnb). YBeIMYeHHE KOIUIeCTBa
3UMHUX OCAaJKOB BIMAET HAa YyBEIWYCHHE PAHHEBECEHHHX W IMPEANOCEBHBIX 3allacoB BJIAard B IIOYBE
arpoleHO30B, OJHAKO 3TO HE BCerja TaK. 3HAYMTENbHAs 4YacThb OCAJKOB 3MMHE-BECEHHEro Iepuoia
pacxoayeTcs Ha IOBEPXHOCTHBIN CTOK M UCIIApEHUE €Ilie JI0 I0CEBA U HE MCIIOJIb3YETCs PACTCHUSIMH B IEPHUOJ
WX Bereraluu. BeceHHMI MOceB SPOBBIX KYJIBTYP MPOBOJIUTCS MpPU HACTYIIEHUH (PU3MYECKOH cIenocTH
MOYBB, & YK€ B TEPHOJA NPOXOXKACHUS (pa3bl KOJOMIEHUS 3€pHOBBIE KYJIBTYPbl YacTO HCIBITHIBAIOT
HEI0CTAaTOK AOCTYIIHOM BiIary; ciabo pa3BUTas BTOPUYHAS KOPHEBAsI CHCTEMA CIIOCOOCTBYET 3HAYUTEILHOMY
CHIDKEHUIO TOTEHIIMAIbHON TPOoAYKTHBHOCTH (XanuH, 2019).

Lenb uccaenoBanusi — Ha (poHE TEHIEHIIMH YBENWYCHHA KOJMYECTBA 3WMHHUX OCAJKOB OIIEHWUTH
cneun(pUIHOCTh HACHIILEHUS! TIOYB CKJIOHOBBIX TEPPUTOPUH arpoleHO30B Oro-BocToka 3ananHoi Cubupu
CHETOTAJIBIMU BOJIaMH B MPEATIOCEBHON NMEPUOI.

OCHOBHBIMH 3a/la4aMH UCCIIEOBAHUH SIBISITUCE:

1. U3yunTh H3MEHEHNE KOIMYECTBA OCAKOB M TEMIIEPATYPhI BO3AYXa B X0JI0AHbIE meproasl 2019-2024
IT.

2. IlpoBecTr aHanmM3 NaHHBIX BHYTPHUCE30HHOTO M3MEHEHHSI BIAKHOCTH TIO0YB arpolieHO30B U 3a11acoB
MIPOIYKTHBHOM BJIardl B MPEIITOCEBHOM MEPHO/I.

MATEPHAJIbI U METOAbBI UCCJIEJJOBAHU A

Pexxum wW3MeHEHUS IOYBEHHOM TeMIepaTypbl M BIard B XOJIOAHBIM Tiepruon (HOSOpb—armpenp)
THAPOJIOTHYECKOTO To/ia HenpephiBHO n3ydaercs Hamu ¢ 2001 roma B arpo- 1 GMOTreoneHo3ax ro-BoCToKa
3anagnoit Cubupu B npeaenax HoBocubupckoro [peacananppa. Knumarnueckue n3MeHeHUs M3y4aJIUCh IS
TpexX aIMHHHCTPaTUBHBIX paiioHoB HoBocuOupckoit obmactu — bonorHunckoro, TorydmHckoro u
MaciassHUHCKOr0, TEpPUTOPHS. KOTOPBIX XapaKTepU3yIOTCsl HAaMOOJIbIINM IOPU30HTAIBHBIM U BEPTHUKAIbHBIM
pacuneHenneM penbeda. B manHON pabGoTe mpencTaBiIeHbl MaTepualbl MOHHTOPHHIOBBIX HAOJIOAECHHN
KIIMMaTHIecKuX napamerpos 3a 2019-2024 rr. (https://rp5.rv/).
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OObekTaMu HCCEIOBaHUA CIYKWINM THAPOTEpPMHUUYECKHE YCJIOBHs (Temieparypa BO3OyXxa U
KOJIMYECTBO OCAAKOB) W TUAPOTEPMUYECKHI peXuM (TeMIlepaTypa M 3amachl BJIArM) YEpHO3EMOB
BBIILEIOUEHHBIX CIa003pOJUPOBAaHHBIX, CIOKUBIIHECS B XoJoAHbIe ieproabl 2019-2024 rr. Ilockonbky Ha
HE3POJMPOBAHHBIX YepHo3eMax [Iperncamampesi CTOK TanblX BOJ MHUHHMaJeH, OCHOBHOE BHHMaHHE MNpPHU
N3yYEHUH JIEMEHTOB OanaHca BJIard Mbl COCPEIOTOUYMIM Ha CJIa003POJMPOBAHHBIX ITOYBAX, 3aHUMAIOLINX
noMuHUpYytolee monoxenne (80%) cpean 3poaupoBaHHBIX YEPHO3EMOB. B KauecTBe KIIF0UeBOTO y4acTKa ObLT
BBIOpaH CKIIOH IOTO-BOCTOYHOW JKCIIO3WIIMHM, HAaXOIsAMIMiCS B mpeaenax [Ipucamampckoil npeHHMpoBaHHON
paBuunbl (Ilpengcamampee), B caMOil pacUJeHEHHOW €€ dYacTh — byroTakCcKOM MEIKOCOIIOYHHKE
(HoBocubupckas obmacts, 55°01'43,7" c.m1. m 83°50'42,3" B.11.).

Temnepatypy MOBEpXHOCTH MOYBHI, a TaKXKe Ha riryounax 5, 10, 15, 20, 40, 60, 80, 100, 120, 140, 160
cM (UKCUpOBaIM aBTOHOMHBIMH peructpatopamu temneparypbl DS-1921G Thermochron. O6yctpoiicTBo
CKB)KHMH U TEPMOMETPHICCKUX IUIOMAI0K MpoBoIviIH B coorBeTcTBHM ¢ 'OCT 25358-2012 n PJ1 52.33.760-
2011. Temneparypy Bo3ayxa (GUKCHPOBAIH aHAJIOTHYHBIM JTATYMKOM, 3aKPEIUICHHBIM Ha JCPEBIHHOM LIECTe
Ha BBICOTE 2 M HaJl MOBEPXHOCTHIO MOYBHI M 3aTEHEHHBIM OT BO3JEHCTBUS MPSIMBIX COMHEYHBIX Jyueil. Bee
JaTYMKK ObUTM 3allpOrpaMMHUPOBAaHBl Ha TPEX4YacOBOM WHTEPBall M3MEPEHUM; TakUM 00pa3oM, 3a CYTKH
MPOBOJMJIOCH BOCEMb HW3MEpEHHH TemiepaTypbl. Hauanmo u ckopocTh, a Takke [JaTbl IIOJHOTO
3aMep3aHus/0TTauBaHus TIOYB YCTaHABIMBAIH 110 JaHHBIM AaTankoB Thermochron. 3a rimyouny npomep3anust
MI0YB MPUHUMAETCS TOJINA MOYBHI ¢ TemrepaTrypoit 0°C, mpu KOTOpO# MPOUCXOAUT 3aMep3aHue CBOOOIHOM
BJIary.

BnaxXHOCTh MOYBHI OINPEJCINISIIM TEPMOCTATHO-BeCOBbIM MeTojoM (Bamtonuna, Kopuaruna, 1973) B
oOpasnax, oToOpaHHBIXx OypoMm 1m0 TiayOuHbl 150 cMm mocioiiHo, depe3 kaxupiid 10 cm. [l oneHku
BHYTPHCE30HHOTO HM3MEHEHHUS BIAXHOCTH IOYB Ha KIIFOYEBBIX TOYKaX, 00paslbl OTOMpalu B HpPEA3HMbE
(xoHer okTsIOpst — Hauano HosIOps), mepex cHerotasiHueM (III mexaga mapra) u mocie cHerorasHus (15-30
ampers).

Hartypubie HaOmoaeHNs 3a pacpeaeIeHUEM CHEKHOTO TIOKPOBA U 3aI1acaMy BOJbI B CHETe IPOBOIUIIN
IIyTEM CIUIOLIHBIX CHETOMEPHBIX ChbEMOK IO MapajuiebHBIM MapLIpyTaM, IIEPEeceKaroIiuM BogocOop depes
kaxasie 100 m (P 52.08.730-2010). Takue HaOMIOACHUS OCYLISCTBISIN €KeroAHo B mepuoi ¢ 20 mo 30
Mapra, B JeKaJy MaKCHMAaJBbHOTO 3amaca aTMOC(epHBIX OCaJKOB 3a XOJIOMHBIH mepuoj. Beicoty cHera
OIpEAEISUIA CHETOMEPHON PEHKOM Yepe3 KaxIble 5 M, a INTIOTHOCTH — ¢ MoMouIbio cHeromepa BC-43 — uepes
kaxzasie 100 M B IBYKpaTHOI MOBTOPHOCTH.

3amac BOABI B CHere Ha BOJOCOOpax OMpENeNsuid IMyTeM YMHOXKEHHS cpeiHed apudmerrnuecKon
BEJIMYMHBI TNIOTHOCTH CHEXXHOT'O TIOKPOBA Ha CPEIHIOIO BHICOTY CHETa Ha TOM HJIM MHOM 3JIEMEHTE BoocOopa.
KosmuecTBo ocagkoB (B TBEpIOM W/WIIM XKHUIKOM BHJE), BHINAAAIOLINE [IOCIIE dTaa CHETOMEPHON ChEMKH U
JI0 OKOHYaHHS CHEroTasHUs, Opalock W3 JaHHBIX Pocruapomera W CyMMHPOBAIUCH C IOTYYCHHBIMH
pe3yibTaTaMi CHETOMEPHON ChEMKH.

Craructuueckast 00padoTKa pe3yIbTaToB (CpeaHeapupMeTnIeckoe + CTaHAapTHAS OIINOKa CPEeTHEro)
WCCIIEIOBAaHNH MPOBOJIMIIACH C UCTIONIL30BAHNEM CTaHIAPTHHIX ipuemMoB B MS Excel.

PE3VYJIBTATBI UCCJIIEJOBAHUNA 11 OBCYXXJAEHUA

AHanM3 JaHHBIX 32 XOJOIHBIE MEPHOAbl B WHTepBasie HaOmoneHuit ¢ 2019 mo 2024 rr. mokazan
MPOJIO/DKAIONIUICS CTAOMIBHBIA POCT KOJMYECTBA OCAJKOB, BBINABIIMX Ha Tepputopud HoBocuOupckoro
[Ipencamanpss (puc. 1).

o
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200 -4,0
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0 T T T T 12,0
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m— — OCA/IKU; — = —0CaJKOB;
Jlunns Tpenpa:
e — CPE/IHSIS TEMIIEPATypa BO31YXa; — — —CpeIHeil TemMneparypsl BO3IyXa.

Pucynox 1. Cpenssist TeMieparypa Bo3yXxa U CyMMa OCaIKOB XOJOHBIX IEPHOIOB.
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3a 3UMBI 3TOT'0 MEepUoa B cpeaHeM Boinaio 180 MM ocaakoB, 4To B 1,6 pa3 Oolibliie, 4eM B HOPMaJIbHO
CHEXXHBIH 1HKJI. OIHOBPEMEHHO C YBEIWYCHHEM KOJIHMYECTBA OCAJKOB OTMEUAEeTCs CHIDKEHHE CpexHei
3UMHEH TeMmepaTypbl Bo3nyxa. Hucxoasiiee MoyioKeHHE JMHAW TpPEHAA YKa3blBaeT Ha TEHACHIUIO
MOXOJIOAaHUs 3UM Ha (JOHE YBENMYEHHs KOTUUECTBA OCAIKOB. AHAJIOTUYHbIC pe3yabTaThl st tora Cuoupu
MOJTy4eHHI U y Apyrux uccnenosareneit (Hockosa u mp., 2021).

Panee ycTaHOBII€HO, 9TO B IIPEI3UMbE, ITOCIIE TEIUIOTO MTEPHOA C Pa3HBIM YBIKHEHHEM, 3aI1achl BIaru
BEPXHETO MOJ[yMETPOBOTO ClIos YepHO3eMOB I Ipecananpbs, BHE 3aBUCUMOCTH OT CTETIEHH 3POAUPOBAHHOCTH,
MOTYT TIPEBBIIATh HAaUMEHbITyI0 Biaroemkocts (HB), dro mpemmomaraer Hamu4me B 3TOM CJOE
rpaBuTaronHoi Biarm (Tamacmenko u ap., 2017). Ho nanpHEWmii MOHWUTOPWHT BIIAKHOCTH IIOYB B
XOJIOJHBIN IEPUOJ THAPOIOTHYECKOTO rojia mokasai, 4yTo ¢ 2013 r. npeasumuue 3anacs! Biaaru ciost 0—50 cm
c1a003pOIMPOBaHHBIX YepHO3eMOB lIpeacananpbs HAXOAUINCH HIDKE YPOBHSI HAaMMEHbBIIEH BIaroeMKOCTH.
CnenoBatensHo, B wuccnemyemble roabl (2019-2024 rr.) modYBBEl yXOAWIM B 3WMY C PE3EPBOM
BOJIOBMECTUMOCTH OT 1 10 60 MM (puc. 2).

MM

180
160

- == - =-3,4143x + 149,77
CUES B e T R0y
120
100
(I . . x T

2019 2020 2021 2022 2023 2024 FOIBI
-_ 3amac Bjary; — — —JIMHUS TPEHJa 3aracoB BIATH;

—— — HaWMEHBIIIas BIAr0eMKOCTb st ciiost 0—50 cM YepHOo3eMa BEIIIETIOYEHHOT0 ¢71a0 03 POIUPOBAHHOTO.

Pucynox 2. llpem3umume 3amacel Bimarm B cimoe 0-50 cM  dYepHO3eMa  BBIMIEIOYCHHOTO
C1ab03POMPOBAHHOTO.

J1J1 BBISIBJICHHSI BHYTPHUCE30HHOTO U3MEHEHHS BJIAYKHOCTH MCCIICIYEMbIX IT0YB, B IIEPHOJ IPOBEICHUS
CHETOMEPHOM ChEMKH MPOBOJHIICS OTOOP 00pa3IOB MOYB JJis ONPEICIICHUS BIAKHOCTH Ha KOHTPOJBHBIX
TOYKaxX. YCTaHOBIIEHO, YTO 3amachl MOYBEHHOW Biard B cioe 0-50 cM mepen cHerorasHHEM HEMHOTO
MPEBBINIATN OCCHHUE.

AHanM3 MHOTOJICTHUX JIaHHBIX TIOCJIIOMHON BII&YKHOCTH IOYB KJIFOYEBOrO YYacTKa IOKa3ay, YTo
npubaBKa 3amaca BJIard B BEpXHEM MOJyMETPOBOM CJIO€ TIPOUCXOINUT UCKITFOUUTEIIHHO 3a CUET YBEIUUCHUS e
conepkanus B cioe 0-30 cm (tabm. 1).

Tabnuua 1
BHyTpHuCE30HHBIH MOCIOWHBIN 3amac BIard B MOYBax KIFOUEBOT0 y4acTKa, YCpPEeIHEHHBIH 3a mepuoy 2019—
2024 rr.
Caoit, n [Mpen3umbe Tepen Paszunma
YepHo3eM BbIIIEIOYEHHBIHI ™M CHCrOTassHUEM
c1a003pOTMPOBAHHBIH, TTATITHS
030 | 12 | 932+46* 126,8+ 7,6 33,6
0-50 | 12 146,3 + 6,3 179,4+ 7,9 33,1

[Ipumeuanue.
* M + m (cpenHeapu(pMeTHUECKOE + CTaHIapTHas OIINOKa CPETHETO).

B GonpmuHCTBE CiTydaeB MOCTOSTHHBIA CHEXKHBIHN IMTOKPOB B PETHOHE YCTaHABIINBACTCS B HOSIOpE, TOBEPX
TEIUION MOYBBI, B PE3yJIbTaTE€ YEro MPOUCXOJUT €ro MOATAMBAHHWE U HACHIIICHUE CHErOTallbIMU BOJAMU
BepxHeH yacTh HouyBeHHOro npoduis. [Tpomospkaroiieecss NOHWKEHUE TEMIIEPAaTyphl BO3JyXa U Pacxojl
3amaca MOYBEHHOTO TeIlla Ha TasHUE CHETa Ha MOBEPXHOCTH MPHUBOMAT K HAYaAy MPOMEpP3aHUS MOYBHI U
MIPEKPAICHHIO TIOMTOJTHEHSI PE3€PBOB BJIard B BEPXHUX CJIOSX ITOYB. B MEp37I0M COCTOSTHUN CHOMPCKUE TTOYBBI
HaxonsTcs boiee 5 MecsLeB.

[lepBBie MOTOKUTETHHBIE TEMIIEPATYPHI BO3IyXa Ha UCCIIEAYEMOUN TEPPUTOPHH OTMEUAIOTCS B TPEThEH
Jekane MapTta. B qHeBHOE BpeMsi, Mo ACUCTBUEM IPSIMBIX COJTHEUHBIX JIy4e U HEBBICOKON MOJOXKUTEIbHON
Temreparypsl Bozayxa (0,5...1,5°C), Ha MOBEpXHOCTH CHEIKHOTO IIOKPOBA HAYMHAIOTCS ITPOLIECCHI KaK TastHUS,
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Tak U cyonumanuu. B HouHOe Bpemsl, Tajasi BoJa BHOBb 3aMep3aeT, popMupys Ha IOBEPXHOCTH CHEXKHOMN
TOJIITH JIEASHYIO KOPKY (HACT).

CrabunpHOe TasHUE CHEXXHOTO TIOKPOBA, KaK MPaBUIIO, HAUMHAETCS B TIEPBOI TIOJIOBHHE ampens H, B
3aBHCHMOCTH OT CHET'03aacoB U THUIA BECEHHEH MOro/Ibl, MOXKET ATUTHCS 0T 5 1o 15 nueil. Hanuaue negsHoi
IIPOCJIONKHM Ha MOBEPXHOCTH M B TOJNIIE CHEra 3aTPyAHSET BECHON NMPOHUKHOBEHHE COJHEYHBIX JIydeH U
TEIUIOro BO3yXa BIIIyOb CHEKHOM TOJIILIM, YTO IPUBOAUT K CHIDKEHHIO CKOPOCTH CHETOTAsSHUS M YBEJINICHUIO
JUIMTENTLHOCTH 3TOTO Neproaa. B oTaenbHble ropl IPUCYTCTBUE TOBOJIBHO MOITHOTO (1—2 cM) HacTa moBepx
CHE)KHOI'O IIOKpPOBa B HIDKHEM TPETH CKIOHOB IOXKHOM AKCIO3UIMM BEAET K MUIPALMU TalbIX BOJ IO
[IOBEPXHOCTH CHEra B HAyaJIbHBIH IEPHOA CHETOTasHUS; [TOBEPXHOCTh IOYBHI HAYMHACT OTTAUBATh, CILE
HaXOJsICh MIOJI CHETOM, T0J] BO3AEHCTBUEM TaJlOH BOJBI, MPOCAYUBAIOIIEHca CKBO3b TOMIY cHera. CKOpocTh
OTTaMBaHUs MOYBHI NI0J] CHETOM BEChbMa Majla — OKOJIO 2 MM/CYTKH; HO ¢ 00pa30BaHUEM IMEPBBIX MPOTAIUH
MPOSIBJIIETCS. ACHCTBHE [IOTIOJHHUTENBHBIX (DAKTOPOB — MPSIMBIX COJIHEUHBIX JIy4eH U TIOJIOKUTEIbHBIX
TEeMIIepaTyp BO3IyXa, B pe3yJbTaTe 4ero MHTCHCUBHOCTh OTTAUBAHUS IIOUBBI MOXKET JOCTHTaTh 10 cM/CYTKH.

Ha roro-Boctoke 3anagnoii CuOupu B epBble JTHH aKTUBHOTO TasiHUS CHETa TeMIIepaTypa Bo3ayxa (a
BIIOCJIEICTBHM, U TEMIIEpaTypa IIOBEPXHOCTU IOYBBI) €lIe HEIOCTATOYHO BBICOKA VIS IOJIHOTO IpOTrpeBa
noyBeHHOro npo¢uis. [losTomMy 31€ch €XKErogHO B IEPBYIO MOJIOBUHY CHETOTasHUA (2 B OTACIbHBIE TOIBI U
Ha TPOTSHKEHWH BCEro CHeroTasHus) B mouBe Ha riayoumne 30-60 cM HaxoguTcs Mep3Jblii clod ¢
temnepatypod 0°C ¥ HUXKE — JIBAUCTBIM MEP3JIOTHBIA 3KpaH, A€ KPYMHBIE HNOPHI 3allOJHEHBI JIBIOM,
MIPETSITCTBYIOIIMI MUTPAIMH TAIBIX BOJ B HIDKENeXaiue nouBeHnasle cion (Yymbaes u ap., 2013). Jlanubiid
MEp3JIOTHBIN dKpaH — crenuuieckas 0cOOEHHOCTD 3aMaJHOCHOUPCKOTO MOYBEHHOTO KIMMaTa XOJIOJHOTO
[IEpUoJa, OTJIMYAIOLIErocs OT TakoBoro B EBpomnelickoi yactu Poccun. Hanuuue baucToro Mep3inoTHOTO
9KpaHa B I10YBaX B BECCHHUH MEPHOJ SBISIETCS] OAHOM M3 TTIaBHBIX NPUYMH (POPMHUPOBAHMSI TIOBEPXHOCTHOTO
CTOKa TaJlbIX BOJ W Pa3BUTHS SPO3HOHHBIX IporeccoB. Kak mpaBuiio, Mep3JIOTHBIN 3KpaH (popMHpyeTcs Ha
pacmaxaHHBIX TI0YBAaX, TJ€ B MEPBHIC JHU CHETOTASHUS MPOUCXOAUT OBICTPBIN MPOTPEB JHIIb BepxHero 10-
CaHTUMETPOBOTO CJI0osl. Uepe3 HECKONbKO IHEH aKTUBHOTO CHETOTasHUs, IPHU OCBOOOIUBILEICS OT CHera
MTOBEPXHOCTH TIOYBHI, TTAXOTHBIN cloi orramBaeT A0 riayOouHsl 20-30 cM W, MPOMUTHIBAsACH TallOW BOJOM,
npuoOpeTaeT THKCOTPOIIHOE COCTOSTHHE (BIXKHOCTH 00Jiee IOJTHOM BIaroeMKOCTH).

B koH1e cHeroTasHus (BTOpas-TpeThs JieKaja ampeiis) MpOUCXOIUT cOpoc Taloi BOABI M3 MOYB Kak
BIUIyOb MOYBEHHOTO PO (IIPH YCIOBUH MOTHOTO OTTAaUBAHUS I10YB), TAK M C BHYTPHUIIOUBEHHBIM CTOKOM
BHM3 II0 CKJIOHY. Ilox BO3mE€HCTBHEM IPSMBIX COJHEUYHBIX JIyded M IIOJIOKUTEJIBHOM CPEeAHECYTOYHOM
TEMIIEPATyphl BO3yXa MPOUCXOIUT JOMOJHUTENBHBIA PACcX0/] TOYBEHHOM BIIary Ha HCIIapeHHe.

B uccnegyemsbie roiel yka3zaHHbIE TIPOIIECCH CIOCOOCTBOBANIM TOMY, UTO BecHOM 2020 roa 3anac Biaru
B IOJYyMETPOBOM CJIOE IIOCJI€ CHErOTasHMS JHIIb HEMHOT'MM IIPEBBIIAT HAUMEHBLIYIO BIaroeMKOCThb, a
BecHoit 2021 u 2022 romos oH Obu1 MeHbie HB, T.e. chopmupoBancs neduiuT nmouseHHow Biaaru (puc. 3).
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180
y=2,95x + 148,15

160 R2=02085 _ _ _ _———— -
140

120

100

0

2020 2021 2022 2023 2024 rommr
-— 3arac BJIarv, — — —JIMHUA TpEHAa 3aI1aCoOB BJIaTy;

= — HaUMEHBIIAs BIaroeMKOCTh it ¢j10s1 0—-50 cM YepHO3eMa BEIMIEIOYEHHOI0 CJIa003POAUPOBAHHOIO.

Pucynox 3. 3anacel Binaru B ciioe 0—50 cM yepHO3eMa BBILIEIOYSHHOTO CJIa003POAUPOBAHHOTO OCIE
CHeroTastHus (BTOpas—TPeThs JCKaaa anpes).

Cornacho (I'epupik, Pone, 1980) 1o BeceHHUM JIehUIIMTOM BJIard MOpa3yMeBacTCs Pa3HUIIA MEXKITY
HaI/IMeHI)HIeﬁ BJIArOEMKOCTBIO ITOYBEBI U 3aI1aCOM HO‘IBCHHBIﬁ BJIaru 10 Ha4daJia CHECTOTastHUS. CXO)KI/Ie YCJ'IOBI/IH
BECCHHETO COCTOSHHUS BIQXHOCTH TIOYB OTMETHJIM HCCIICJOBATEM CEBEpHOU Jecoctenu YensOMHCKON
obomactu B 2023 rony (KoGempkoBa u ap., 2023). OO6mue 3amacel Biarm B cinoe 0-100 cm cepoit
CPEIHECYTIIMHUCTON TOYBHI Iepe]] CHErOTasHUEM He MpeBbImany 55 MM npu Hopme 160 mm. Bo Bpems
BeceHHero cHerotasHus 2023 T. BOUTHIBAHWE BJIArW Ha CPETHECYTIMHHUCTBIX ITOYBAX COCTABILIO 1 MM
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BJIarW/4ac ¢ MpoJBMKeHUeM Ha 1 cM B HIbKHEE ciion. Yepes 1—2 cyTOK mocie OTTauBaHUs TIOYBBI HACTYITHIIA
(haza ¢pu3HUeCcKO CHEeNOCTH MOYBBI; OJHAKO CIIEIHANACTHI OTMEYAIOT BBHICOKYIO BEPOSTHOCTh HACTYIUICHUS
BECCHHEH 3aCyXH ITPH OTCYTCTBHH OCAJIKOB.

B croux uccnenopanusx b.A. Jlopoxos (2024), H.A. Mopo3os ¢ coasTopamu (Mopo3oB u p., 2023)
OTMEYAIOT, YTO B BECEHHE-JIIETHUI MepHUOJ MPOUCXOIANT BO30OHOBICHHE AKTHBHOW BETETAIIMH O3MMOI
MIIICHAIIBI ¥ €€ pa3BUTHE OT (ha3bl KymieHus A0 co3peBanms. Ha toro-soctoke 3amagnoit CuOnupu BeCeHHHMA
MOCEB SAPOBBIX KYJbTYP HAYMHACTCSI CO BTOPOU JIEKAbl Masi, B TIEPUOJ HACTYIUICHUS (PH3UYECKON CIEIOCTH
mouBbl. OHAKO, yYWUTHIBasg TOT (DaKT, UTO MOCIIE OKOHYAHWS CHETOTasHus 3amac Biard B cioe 0-50 cm
MaXOTHBIX TOYB MOXXET OBITh aHAJOTHYEH OCEHHEMY, a B OTJAEIbHBIE T'OJbI HE MPEBHIINIATh HANMEHBIIEH
BJIATOEMKOCTH, UMEIOTCS OCHOBAHHS TPEIoJaraTh, 4YT0 OOJbIIAas 4acTh HAKOIUICHHOW B 3WMHE-BECCHHHI
MepPHO/ TIOYBCHHOH BJIaru, pacXoysCh Ha BHYTPUIIOYBCHHBIN CTOK, (DHIBTPAIIUIO U UCTIAPEHUE, CTAHOBUTCS
HEJOCTYMHOM pacTeHnsM. B paboTe, MOCBSMIEHHOW HCCIEOBAHUSIM arpo(U3NIECKNX CBOIMCTB AnTaiicKon
necocrenu (Tarapunnes u ap., 2017) mokasaHo, YTO ONTUMAJIGHBIA JUAMa30H BJIAXXHOCTH, IPH KOTOPOM
CKJIQJIBIBAIOTCS OJIATOMPHUATHBIC YCJIOBUS JKU3HEICATCILHOCTH PACTCHUN W TMPOSIBIISIOTCS TOTHOCTHIO HX
NOTEeHIMANbHBIE BO3MOXHOCTH, paBeH 0,9-1,0 HB.

OCIOXHATD CUTYaIlMI0 MOXKET M IPOBEJECHHE MPEINOCEBHBIX U TOCEBHBIX MEPONPUATHH, B XOe
KOTOPBIX BO3MOXXHO YBCJIIMUCHHUEC HCHOPOAYKTUBHBIX IIOTCPL BJIarkd HU3-3a €€ (I)I/I?;I/I‘ICCKOI“O ucmnapeHusa ¢
MTOBEPXHOCTH TOYBBL. MaiiCKue OCalKh KPUTHYECKH BaXKHBI IS OONBIIMHCTBA CEIHCKOXO3SHCTBEHHBIX
KYJbTYp, OCOOCHHO JIJISl 3€PHOBBIX, TaK KaK 00ECIeUnBAIOT HEOOXOAMMYIO IS POCTA BIIAXKHOCTH MOYBBI U
CHOCO6CTBYIOT Pa3BUTUIO paCTCHI/Iﬁ B KJIFOYCBBIC IICPUOJbLI BETCTALINU,; B 3TO BPEMA 3aKJIaJAbIBAIOTCA I'NIAaBHBIC
BO3MOXKHOCTH I (HOPMHUPOBAHUS OyaAyIIEro ypoxKas.

3a nocinegnue 80 JET cpeoHEMECSYHOE KOJHMYECTBO OCaJKOB HA HOI0-BOCTOKE LEHTPAJIbHO-
YEepHO3eMHOM 30HBI Poccun BECHOM YBENUYMIOCh HE3HAUUTENHHO — Ha 3,3 MM B anpene 1 Ha 1,2 MM B Mae,
MMO3TOMY MOYKHO IIPE/IIOI0XKHUTh, YTO BKJI]] 3TUX MECSIICB B FOJIOBOE KOJIMYECTBO OCAJKOB TOXKE YBEIHMUUIICS
(Hdopoxos, 2024). OmHako, Ha FOTO-BOCTOKe 3anaaHoi CuOupy oTMeueHa oOpaTHas CUTyaIus. 3a MOCIeIHIO0
yeTBepTh Beka (2001-2024 rr.) moJist 0caIKkoB ampens U Masi B 001erooBoM oobeme cHusmmach Ha 1,2 u 0,3%,
COOTBETCTBEHHO, 10 OTHOLICHHUIO K mepuony 1955-2000 rr. (tabn. 2). [lonoOHas TeHACHIIUS OTMEYEHA U B
pabote (Watanabe et al., 2023). CnenoBaTelibHO, MOXXHO MPEIIIOIOKUTh, YTO MPH YCIOBHH NATbHEUIIETO
CHIDKEHUS KOJIMYECTBA OCAIKOB B Mae, CIeAyeT 0KHU/IATh ellle OONbIIHiA AeHUIUT 3anaca MOYBEHHOH BIary B
[IOCEBHOM MEepHOo. DTO MOXKET 3aCTaBUTh IPOU3BOAUTENEH CEITHCKOXO03SHCTBEHHOM MPOIYKIIUN IEPEHOCUTh
ITOCEB 3ePHOBBIX KYJIbTYp Ha 00Jiee paHHUE CPOKH.

Tabnuuya 2
CpenHeMHOTOJIETHHI BKIIAJ] K&KJOT0 MecsIla B 00IIeTr010Boi 00beM aTMOC(EpPHBIX OCAJIKOB Ha FOTO-
BocTOoke 3anaaHon Cubupu, %

r = A = 2 2 .

SN S < < 3 o) T &
12905254_ 4,6 3,6 4,0 5,7 84 | 11,4 | 153 13,6 9,4 9,5 7,9 6,6
1290505(; 43 3,2 3,2 6,2 85 | 11,7 | 157 | 14,5 9,5 9,5 7,4 6,2
22000214; 5,2 4,2 5,5 5,0 8,2 | 10,8 | 144 12,1 9,2 9.3 8,8 7,3

BbIBO/IbI

HecmoTpsi Ha 3HauYMTENbHBIA 3amac OCEHHEH BOZOBMECTUMOCTH IOJYMETPOBOTO CJIOS MaXOTHBIX
YepHO3EMOB FOT0-BOCTOKA 3amaHoit CuOupH, Ha TEHASHIIUIO €KETOHOTO YBEIMUEHHUS KOJINIECTBA 0CATKOB
32 XOJOAHBIH IMEPHUOJ B 3TOM PErHMOHE W 3HAYMTENBHBIH TMOBEPXHOCTHBIA CTOK TalbIX BOJ BO BpEMs
CHETOTasiHWsA, B TPEINOCEBHONM M MOCEBHOW MNEpUOABI OTMEYaeTcsl Ae(UIMUT MOYBEHHOW BJIATH, CTOJb
HEO0OXOUMOHN I CEeThCKOXO3SMCTBEHHBIX KylbTyp. Conepxanue Biaru B ciosix mousbl 0-30 u 0-50 cm
Mocje CHErOTassHUs Ha YpOBHE (WM HIKE) HaWMEHBIIEH BIATOEMKOCTH TOBOPDHT 00 OCOOCHHOCTH
MOTJIOIIECHHUSI CHETOTaJbIX TaJbIX BOJ YEepHO3EMaMM arpoleHO030B IOro-BocToka 3amagHoil Cubupu.
HenocTarok 3amacoB IMOYBEHHON BIIard B IPEINIOCEBHOM MEPUO OTMEUYEH B CPEAHEM 2 pasa B IIATHIICTHE.

Hanmure BHYTPHIIOYBEHHOTO MEP3JIOTHOTO SKpaHa BO BPEMs CHETOTAsHUS SBISCTCS OCHOBHOM
Mperpajoi s TaablX BOJ, KOTOPHIE MOTJIH OBl TIOMOJHUTD 3aIlac BT B HIDKEJIKAIIUX CIIOSIX MOYBBL. 3a
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nepuon B 10-25 mHelt MeXAy OKOHYAHHEM CHETOTAsHHS M HAYajlOM IIOJIEBBIX padoT, MOa IeHCTBHEM
HapacTaIONINX ITOJIOKATENBHBIX TEMIIEPATyP BO3TyXa U MPSIMBIX COTHEUHBIX JTy9deH IMPOUCXOIUT JaTbHEHIITNX
pacxo]l BJaru Ha ucnapenue u3 naxotHoro ciost 0-30 cm.

ATtMocdepHBIe 0caqKy Mas OYCHb BaXKHBI JII POCTa M PA3BUTHUS CEIIbCKOXO3SIHCTBEHHBIX KYJIbTYP B
HayvaJie BETeTallMOHHOTO MIEPHO/Ia, OTHAKO HaMeYaroIasicsi TEHISHIH CHIDKEHHUE JOJIH OCaJIKOB 3TOTO MecsIa
B TOJIOBOM KOJIMYECTBE OCAJKOB MOKET CO3/1aBaTh CIOKHOCTHU ISl ((OPMUPOBAHUS BHICOKHX W CTAOMITBHBIX
YPOXKaeB 3€pPHOBBIX B PETUOHE.

OGUHAHCOBAS [TOAJEPXKKA

PaGoTa BbITIONHEHA TpH (PUHAHCOBOW TOJIepKKe MHUHHUCTEPCTBA HAYKH M BBICIIETO OOpa30BaHUs
Poccutickoit @eaepanun (mpoekt Ne 121031700316-9).
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Saturation of agricultural soils with snowmelt waters in the south-east of West Siberia

© 2025 A. S. Chumbaev — , G. F. Miller ,S. V. Solovyev * , A. N. Bezborodova M. B. Gozhoev

Institute of Soil Science and Agrochemistry, Siberian Branch of the Russian Academy of Sciences, Lavrentieva, 8/2,
Novosibirsk, Russia. E-mail: chas30@mail.ru

The aim of the study was to evaluate the efficiency of winter precipitation use by soils on slopes in agrocenoses
in the south-east of West Siberia during the pre-sowing period.

Location and time of the study. The cis-Salair drained plain and Bugotaktsky upland in the Novosibirsk region.
2019-2024.

Methods. Soil moisture content was determined using the thermostat-gravimetric method in samples taken with a
drill to a depth of 150 cm, layer by layer, every 10 cm. Drilling was performed twice. Soil temperature
measurement in the field and arrangement of temperature sites were carried out in accordance with GOST 25358-
2012 and RD 52.33.760-2011. Autonomous temperature recorders were installed at the temperature site at the
depth of 0, 5, 10, 15, 20 cm, then every 20 cm to a depth of 160 cm. The sensors were programmed for a 3-hour
temperature measurement interval. Snow cover thickness was determined by regular snow surveys along parallel
routes intersecting the catchment area every 100 m (RD 52.08.730-2010). The density and water reserves in the
snow on different catena positions were determined in two replicates using a VS-43 snow gauge.

Results. Based on the weather data analysis during cold periods from 2019 to 2024, a continued, stable increase
in precipitation, documented earlier by the authors, was established. During the winters studied, the region
received an average of 180 mm of precipitation, which is 1.6 times higher than the long-term average. During the
years studied, moisture reserves in the 0-50 cm layer of weakly eroded chernozems were below the minimal water-
holding capacity, suggesting that the soils entered winter with sufficient water-holding capacity. Snowmelt in the
region begins in the first half of April and, depending on the winter snowfall and weather conditions, can last from
5 to 15 days, during which time the soil thaws no more than 30 cm from the surface. By the time of the greatest
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surface meltwater runoff, this layer was saturated with meltwater to a moisture content exceeding the full water-
holding capacity (thixotropic state). After surface runoff ceased, meltwater was discharged from the soils both
deep into the soil profile (assuming the soils had completely thawed) and through subsurface runoff downslope.
Exposure to direct sunlight and increasing 24-hour positive air temperatures resulted in additional soil moisture
loss through evaporation. As a result, a few days after the end of the snowmelt and surface runoff of meltwater in
the 0-30 cm layer of arable soils, moisture reserves were comparable to their autumn levels, and in some years, a
deficit (below the minimal water-holding capacity) was observed.

Conclusions. Arable chernozems in south-east of West Siberia may experience soil moisture deficits in the pre-
planting period, despite a large reserve of autumn water storage capacity, high precipitation during the cold
period, and significant surface runoff of meltwater. Moisture content in the 0-30 and 0-50 cm soil layers after
snowmelt, at or below the lowest water-holding capacity after the snowmelt period, indicates a specific absorption
pattern of snowmelt water by chernozems in agrocenoses in the studied region. Soil moisture deficits in the pre-
planting period on average occur twice per five-year period.

The presence of a subsurface frost barrier during snowmelt is the main barrier to meltwater, which could otherwise
replenish moisture in the underlying soil layers. During 10 to 25 days between the end of snowmelt and the start
of planting, under the influence of rising temperatures and direct sunlight, valuable moisture from the 0-30 cm
layer of arable land is further lost to evaporation. Precipitation in May is crucial for agricultural crops at the
beginning of the growing season; however, the emerging trend of a decreasing contribution of precipitation in this
month in the total annual precipitation may pose challenges for achieving high and stable grain yields in the
region.

Keywords: soil moisture; soil moisture reserve, meltwater runoff; snowmelt; West Siberia, soils; cold period.

How to cite: Chumbaev A.S., Miller G.F., Solovyev S.V., Bezborodova A.N. Gozhoev M.B. Saturation of agricultural
soils with snowmelt waters in the south-east of West Siberia. The Journal of Soils and Environment. 2025. 8(3). e339.
DOI: 10.31251/pos.v8i3.339 (in Russian with English abstract).

FUNDING

The study was financially supported by the Ministry of Science and Higher Education of the Russian
Federation (project No.121031700316-9).

REFERENCES

Vadyunina A.F., Korchagina Z.A. Methods for studying the physical properties of soils and grounds. Moscow: Vysshaya
shkola, 1973. 393 p. (in Russian).

Vinogradova G.M., Zavalishin N.N., Kuzin V.I. Variability of seasonal characteristics of climate in Siberia during the
twentieth century. Atmospheric and oceanic optics. 2000. Vol. 13. No. 06-07. P. 558-561.

Voeikov A.L. Climate and lake level fluctuations in Turkestan and Western Siberia Moscow: Publishing House of the
USSR Academy of Sciences, 1952. Vol. 3. P. 387—412. (in Russian).

Gertsyk V.V., Rode A.A. Statistical characteristics of moisture balance elements of chernozems under unmown steppe
and oak forest. Pochvovedenie. 1980. No. 7. P. 101-111. (in Russian).

GOST 25358-2012. Soils. Method of field temperature determination. Moscow: Standartinform, 2013. 19 p. (in Russian).

Dorokhov B.A. Modern climate of the south-east of the Central Chernozem region and conditions for growing winter
wheat. Zemledelie. 2024. No. 5. P. 21-26. (in Russian). https://doi.org/10.24412/0044-3913-2024-5-21-26

Ivanov A.L. Global climate change and its impact on Russian agriculture. Zemledelie. 2009. No. 1. P. 3-5. (in Russian).

Kobelkova N.I., Tainitskikh S.V., Gromova L.V., Vdovina R.A. Expected conditions of spring 2023 in the northern
forest-steppe of the Chelyabinsk region. In book: Proceedings of the XIII All-Russian scientific and practical conference
of young scientists "Achievements and prospects for the development of the agro-industrial complex of Russia", dedicated
to the memory of R.G. Gareev (Kazan, March 30-31, 2023), 2023. P. 185-187. (in Russian).

Lavrov S.A. The effect of climate change on soil moisture. Water sector of Russia: problems, technologies, management.
2025. No. 2. P. 19-39. (in Russian). https://doi.org/10.35567/19994508-2025-2-19-39

Morozov N.A., Khodjaeva N.A., Prokhorova 1.V., Khripunov A.l.,, Obshchiya E.N. Influence of the conditions of
springsummer vegetation and forecrops on the yield of winter wheat in the arid zone of the Stavropol territory. Zemledelie.
2023. No. 4. P. 8-12. (in Russian). https://doi.org/10.24412/0044-3913-2023-4-8-12

Noskova E.V., Obyazov V.A., Vakhnina I.L. Variations in the surface air temperature in the south of Siberia and their
relationship with large-scale circulation processes in the atmosphere. Geographical bulletin. 2021. No. 2(57). P. 75-84.
(in Russian). https://doi.org/10.17072/2079-7877-2021-2-75-84

www.soils-journal.ru 9


https://soils-journal.ru/index.php/POS/index
https://soils-journal.ru/index.php/POS/article/view/339
https://doi.org/10.24412/0044-3913-2024-5-21-26
https://doi.org/10.35567/19994508-2025-2-19-39
https://doi.org/10.24412/0044-3913-2023-4-8-12
https://doi.org/10.17072/2079-7877-2021-2-75-84

[TouBnl U okpy:xatouias cpena. 2025. Tom 8. Ne 3 / The Journal of Soils and Environment. 2025. Vol. 8. No. 3

RD 52.08.730-2010. Guidance document. Observations of snowmelt intensity and water yield from snow cover. Moscow:
Roshydromet, 2010. 20 p. (in Russian).

RD 52.33.760-2011. Guidance document. Soil temperature of agricultural lands. Obninsk: VNIIGMI-MCD, 2011. 24 p.
(in Russian).

Rode A.A. Fundamentals of the doctrine of soil moisture. Leningrad: Gidrometeoizdat, 1965. Vol. 1. 663 p. (in Russian).

Tanasienko A.A., Chumbaev A.S., Yakutina O.P. Meltwater losses in eroded soils of rugged topography of the south of
Western Siberia. Zemledelie. 2017. No. 6. P. 11-15. (in Russian).

Tanasienko A.A., Chumbaev A.S., Yakutina O.P., Filimonova D.A. The impact of climatic humidity of the southeastern
part of Western Siberia on spring deficit of moisture in the profiles of eroded chernozems. Eurasian Soil Science. 2019.
Vol. 52. No. 8. P. 935-944. https://doi.org/10.1134/S1064229319080143

Tatarintsev L.M., Tatarintsev V.L., Myagkiy P.A., Yeshchenko S.I. Agrophysical conditions of fertility of agro-soils of
the Altai region’s forest-steppe and model of their effective fertility. Bulletin of Altai State Agricultural University. 2017.
No. 2(148). P. 22-29. (in Russian).

Khalin A.V. Influence of crops and agro-technologies on crop yields in the system of crop rotations under the conditions
of South Urals steppe zone. Izvestia Orenburg State Agrarian University. 2019. No. 5(79). P. 23-26. (in Russian).

Chumbaev A.S., Tanasienko A.A., Kulizhsky S.P. Features of the hydrothermal regime of soils of the Pre-Salair region
in the cold period of the year (within the Bugotak small hills). Tomsk State University Journal of Biology. 2013. No.
2(22). P. 23-42. (in Russian). https://doi.org/10.17223/19988591/22/2

https://rp5.ru/ — Weather forecast (accessed on 13.10.2025).

Watanabe T., Matsuyama H., Kuzhevskaia I. Long-Term trends of extreme climate indexes in the Southern part of
Siberia in comparison with those of surrounding regions. Atmosphere. 2023. Vol. 14. No. 7. P. 1131.
https://doi.org/10.3390/atmos14071131

Received 14 October 2025
Accepted 26 October 2025
Published 28 October 2025

About the authors:

Alexander S. Chumbaev — Candidate of Biological Sciences, Deputy Director for Research, Head of
the Laboratory of Soil-physical Processes in the Institute of Soil Science and Agrochemistry, Siberian Branch
of the Russian Academy of Sciences (Novosibirsk, Russia); chas30@mail.ru; https://orcid.org/0000-0002-
2332-402X

German F. Miller — Candidate of Biological Sciences, Senior Researcher in the Laboratory of Soil-
physical Processes in the Institute of Soil Science and Agrochemistry, Siberian Branch of the Russian
Academy of Sciences (Novosibirsk, Russia); miller 1981 gfi@mail.ru; https://orcid.org/0000-0001-9193-
0155

Sergey V. Solovyev — Candidate of Biological Sciences, Senior Researcher in the Laboratory of Soil-
physical Processes in the Institute of Soil Science and Agrochemistry, the Siberian Branch of the Russian
Academy of Sciences (Novosibirsk, Russia); solovyev_issa@mail.ru; https://orcid.org/0000-0001-8364-9486

Anna N. Bezborodova — Candidate of Biological Sciences, Scientific Secretary, Senior Researcher in
the Laboratory of Soil-physical Processes in the Institute of Soil Science and Agrochemistry, Siberian Branch
of the Russian Academy of Sciences (Novosibirsk, Russia); bezborodova@issa-siberia.ru;
https://orcid.org/0000-0003-3341-3859

Munarbek B. Gozhoev — Junior Researcher in the Laboratory of Soil-physical Processes in the Institute
of Soil Science and Agrochemistry, Siberian Branch of the Russian Academy of Sciences (Novosibirsk,
Russia) m.gozhoev(@yandex.ru; https://orcid.org/0009-0004-0123-763X

The authors read and approved the final manuscript

The article is available under Creative Commons Attribution 4.0 License

www.soils-journal.ru 10


https://soils-journal.ru/index.php/POS/index
https://doi.org/10.1134/S1064229319080143
https://doi.org/10.17223/19988591/22/2
https://rp5.ru/
https://doi.org/10.3390/atmos14071131
mailto:chas30@mail.ru
mailto:miller_1981_gf@mail.ru
mailto:solovyev_issa@mail.ru
mailto:bezborodova@issa-siberia.ru
mailto:m.gozhoev@yandex.ru
http://creativecommons.org/licenses/by/4.0/

