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Summary
The article discusses the results of the conducted research on the characteristics of snow cover. Data relat-
ed to its formation and destruction, height, density, as well as water supply in the snow and their temporary
changes have been obtained.
Abstract

Introduction. In the Ulyanovsk region, the direction of the agro-industrial complex, like any other re-
gion, directly depends on the natural resource potential, which determines the productivity of crops, as
well as their specialization and structure; therefore further actions will depend not only on scientific and
technological progress, but also on natural and climatic changes and their impact on agriculture. As a
result of the conducted studies of the characteristics of the snow cover; data were obtained related to
its formation and destruction, height, density, as well as water supply in the snow and their temporary
changes. Object. The object of research is the snow cover. Materials and methods. The initial re-
search data are the materials of direct observations of the Timiryazevsky agrometeorological post, Ul-
yanovsk region from 1993 to 2023. Fourier series decomposition and determination of the parameters
of the best sinusoidal approximation for the maximum and minimum points were used to assess long-
term changes in agrometeorological parameters. The use of all these methods made it possible to ob-
tain a more complete and accurate understanding of the dynamics of changes and regularities in the
studied parameters. Using a software package (Excel, Statistica), correlation and regression analysis
was carried out. Results and conclusions. According to research data, it has been revealed: over the
past 30 years, for the territory of the region, on average, from November 23 to April 3, for 132 days,
the establishment of a stable snow cover and its destruction shifted by eleven days towards later for-
mation and destruction with a sufficiently high reliability (R2=0.1076). The duration of the snow cover
has not changed significantly. The maximum height of the snow cover in January 2010 ranged from 46
to 85 cm. At the end of the third decade of March 1998, the highest value of snow cover density was
recorded, which amounted to 0.38, the deviation from the average value during this period reached
23% and had a beneficial effect on the accumulation of water in the snow, in some years the thickness
and density of which reached up to 175 mm, with an average of 86 mm.
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OLIEHKA OCOBEHHOCTEWN U3BMEHEHUA KNIUMATUHECKUX XAPAKTEPUCTUK
CHEXXHOI'O NOKPOBA B YIIbAHOBCKOUW OBJIACTH

WapwunoBa P. B., kaHOudam cesib.CKOX035UCMBEHHbIX HayK
MetpoB M. B., mnadwutli Hay4HbIl compyOHUK

Camapckuli pedeparbHbill uccrnedosamernsckuli yueHmp PAH
YrnbsHo8cKul Hay4YHO-uccriedosameribCKUull UHCMUMmym cefibCKo20 X035Ucmea
2. YnbsiHoeck, Pocculickas ®edepayusi

AKTyanbHOCTb. B YnbsHOBCKOM oGnactu HamnpasrieHvWe arpornpoMbllLfIeHHOro KoMMiekca,
Kak 1 Noboro Apyroro perMoHa, HamnpsiMyto 3aBUCUT OT NMPUPOAHO-PECYPCHOr0 MoTeHuMana, KoTopbli
npegonpenenset NpoOyKTMBHOCTb CEMbCKOXO3AWCTBEHHLIX KYMbTyp, a Takke UX crneuuanusauuio u
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CTPYKTYpPY, NO3TOMY AarnbHenwmne gencTBms 6yayT 3aBMCeTb HE TOJIbKO OT Hay4YHO-TEXHUYECKOro Npo-
rpecca, Ho U OT NPUPOAHO-KIMMATUYECKNUX U3MEHEHUI U UX BNUSHUA Ha CefbCKoe X03AMCcTBO. B pe-
3ynbTate NPOBEAEHHbIX UCCIEAOBaHNIA XapakKTEPUCTUK CHEXHOrO MOKPOBA Obinv MOsyYeHbl AaHHbIE,
CBsi3aHHble C ero (hopMMpoBaHNEM U paspyLUEHNEM, BbICOTOW, NIIOTHOCTBIO, @ TaKXe 3anacoM BoAbl B
CHere u UX BpeMeHHbIMU U3MeHeHnsMu. O6bekT. O6bEeKTOM UccnefoBaHUN SBMASETCA CHEXHbINA MOo-
kpoB. MaTtepmanbl U MeToabl. /IcCXOgHBIMY AAaHHBIMW UCCNEAOBAHWI CNyXaT MaTepuanbl Henocpea-
CTBEHHbIX HaOMAEHWU arpoMeTeoposiorM4eckoro nocta TUMUPA3EBCKUN, YNbsAHOBCKOW obnactu ¢
1993 no 2023 rr. [Ans oueHKN JONrOCPOYHbIX U3MEHEHUIN arpOMETEOPOIOIMYECKMX NapamMeTpoB 6bIno
NpUMEHEHo pasnoxeHue B psag Pypbe n onpepeneHne napameTpoB Haumyullen CUHycouparnbHOn
annpokcMMaumn Ans Todek mMakcuMmyma U MuHumyMma. Vicnonb3oBaHne BCeX AaHHbIX METOA40B NO3BO-
nuno nonyyunTb 6onee NONHOE M TOYHOE NPeAcTaBNeHne 0 ANHAMUKE U3MEHEHUN U PETYNSAPHOCTAX B
nccnegyembix napametpax. C nomowbio naketa nporpamm (Excel, Statistica), ocywectensancs kop-
pensuMoHHO-pPerpecCcuoHHbIn aHanus. PesynbTaTbl U BbiBOoAbl. [10 AaHHbIM MCCNeaoBaHWA  BbisB-
neHo: 3a nocrnegHue 30 NeT onNs TeppuUTOpPUMMN permoHa B cpegHem ¢ 23 Hosbpsa no 3 anpens, B Teye-
Hue 132 gHewn, NOKpbiTa CHEroMm YCTaHOBMEHWE YCTOMYMBOrO CHEXHOro NOKpoBa M ero paspylieHue
CMeCTUNNCb Ha OAUHHAAUaTbh AHEN B CTOPOHY Gonee no3gHero obpasoBaHus U paspyLUeHUs ¢ JocTa-
TOYHO GOnbLUOI AOCTOBEPHOCTbIO (R?*=0,1076). MPOAOIKNTENBHOCTL 3arieraHnsi CHEXHOro MOKpoBa
CyLleCTBEHHO He M3MeHunacb. MakcumanbHas BblCOTa CHEXHOro nokposa B sHBape 2010 roga Bapb-
nmpoBanacb oT 46 o 85 cm. B koHue TpeTben Aekagbl mapta 1998 roga 6bino 3adMKCUpPOBAHO
HauBbICLLEE 3HAYEHNE MITOTHOCTU CHEXHOro NOoKpoBa, koTopoe coctaBuno 0,38, oTkNoHeHWE OT cpen-
Hero 3HaveHus B 3TOT nepuod gocturno 23% u okasano 6naronpusTHoe BAUAHWE Ha HaKonmeHue
3anaca BoAbl B CHEre, B OTAEMbHblE FOAbl MOLWHOCTb M MAOTHOCTb KOTOPOro gocturanv go 175 mm,
npu cpeaHnx 3aHadeHuax 86 mm.

Knroyeebie cnoea: ninomHocmb CHeaa, XxapakmepucCmuKu CHEXHO20 [0Kpos8a, U3MEHEHUE KIlu-
Mama, ebiComa CHe>XHoe0 oKpoesa.

Lutnposanue. Lapunosa P. B., MNMetpoe M. B. OueHka 0COGEHHOCTEN N3MEHEHUS KNUMATUYECKUX XapaK-
TEPUCTVK CHEXHOro MOKpoBa B YnbsHOBCKOW obnactn. M3eecmuss HB AYK. 2024. 3(75). 140-148.
DOI: 10.32786/2071-9485-2024-03-16.

ABTOpCKMM BKNaa. Bce aBTOpbl HACTOSILLEro MCCNefoBaHWs NpUHMManu HeMnocpeacTBEHHOE yyYacTue B MiiaHMpoBa-
HWW, BbIMOMHEHUN UNW aHanu3e AaHHOro MccregoBaHus. Bece aBTopbl HACTOsILLEN CTaTbyM 03HAKOMUNUCL M ofobpunu
npeacTaBneHHbIN OKOHYaTemNbHbIN BapuaHT.

KoHdnukT nHTepecoB. ABTOpbI 3asiBNSOT 06 OTCYTCTBMM KOH(PNMKTA MHTEPECOB.

BBepeHue. MameHeHne KnMMaTn4eckmx nokasarenen B koHue IX u Hadyane XX Beka umeet
Cepbe3HOE BNUSHME Ha Pa3fNYHbIE CEKTOPbI AKOHOMMKM, BKITHOYas Cenbckoe xo3ancTeo. bonee Twa-
TEnNbHbIA KOHTPOIb Ha4 BCEMM acrnekTaMy KNMMaTU4ecKom CUCTEMbl HeobxoamM ansi 06 bEKTUBHOMN
OLIEHKN OaHHbIX U3AMEHEHU N X NocreacTsuin. B aTon ceA3mM BcemupHas MeTeoporormyeckas opra-
Huzauua (BMO) nog armgon BecemmupHon nporpammbl nccnegosaHus knnmara (BrMKK), kotopas ss-
NAeTca KM4YeBbIM KOMMOHEHTOM BcemupHon knumatudeckon nporpammbl (BKI), onpeaenuna oc-
HOBHbIE 3aa4M MOHUTOPWHra. Llenbto 3Tnx 3agay ABnsSeTcs AOCTUMKEHNE OOBEKTUBHOW OLIEHKN W3-
MEHEHMWI KNMMaTa 1 Ux BO3OENCTBUSI HA CENbCKOe XO3SMCTBO. TOMBbKO NyTEM KOMMSIEKCHOMO aHanmaa
OaHHbIX N OONTOCPOMHOr0 MOHMTOPMHIA Mbl CMOXEM paspaboTatb 3dhdeKTUBHbLIE CTpaTerMm Ans
CMArMEHNs HeraTMBHbIX NOCNEACTBUA U3MEHeHUN knuvara [1, 4, 8, 13].

CHeXHbI MOKPOB UrpaeT BaXkHyH porb B KNumartmdeckon cucteme. Ero Bbicokas oTpa-
XaTenbHasi cnocobHOCTb BNMSIET HA POPMUPOBAHNE KNMMMATUYECKUX OCOBEHHOCTEN TEPPUTOPUN.
Euwe ogHMM BaXkHbIM acneKkToM CHEXHOro MOKpoBa SABMAETCHA €ro Hu3kasli TennonpoBOOHOCTb.
brnarogaps 3TOMYy, CHEXHbI MOKPOB MpPeAoXpaHsieT Mo4yBy OT FNyOGOKOro nNpomMep3aHusi, 4To
OYeHb BaXXHO Ansi 3eMrieenunsi, 0CO6GEHHO B 3UMHUIA NepUo, a TakKe CHEXHbIN NOKPOB co3aaeT
OnaronpusTHble yCNoBuUst ONs NEPe3MMOBKM O03UMbIX KynbTyp. Kpome Toro, cHer Hakannvsaet
3anacbl Boapl, KOTOpblE OKa3bIBalOT BNMSIHNE Ha BOAHLIN 6anaHc [2, 5, 9].

Llenbto uccnegoBaHuii SBNSIETCA U3yYeHUE OCOOEHHOCTEN pPermoHarnbHbIX U3MEHEHWI
XapaKTepPUCTUK CHEXHOIro NOKpoBa.

B 3agauv uccnegoBaHuin BXOAUT onpefeneHve AnUTenbHOCTM 3aneraHus yCTOM4MBOro
CHEXHOro MOKPOBa, AaT ero obpa3oBaHUA N paspyLleHWsl, NapaMeTPOB BbICOTblI CHEXXHOMO MOKPO-
Ba, 3anac BoAbl B CHEXXHOM MOKPOBE, KOTOPbIA 3aBUCUT OT MOLLHOCTWN CHEXHOMO MOKpOBa M ero
NMMOTHOCTM.
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Matepmanbl u metoabl uccnegoBaHMn. HabniogeHne xapakTepuUCTUK CHEXHOro Mo-
KpOBa NpOBOAMNIOCH Ha OCHOBAHMM JaHHbIX CTaHAAPTHLIX arpOMETEOPONOrMYeckmx HabnogeHum
B arpomMeTeoposiornyeckom nocty TUMMPS3EeBCKUIN, YNbSHOBCKOrO LieHTpa no rmapomMeTeopono-
TN 1 MOHUTOPUHTY OKPY>KaIOLLIEN cpeabl, PAacrOfioXXEHHOrO Ha TEPPUTOPUKN YITbAHOBCKOro Hayu-
Ho-nccnegoBatenbckoro MHCTUTYTa ¢ 1993 no 2023 rr. MeToaouka uU3MepeHun, yTBepXaeHHas
LleHTpanbHOM MeToaMYEeCKON KOMUCCUEN MO rMAPOMETEOPONONMYECKMM U reoddn3nyYecknm npo-
rHozam oT 5 Hoabpsa 2013 roga (method.meteorf.ru/cmkp/nov13.html): 3a gaTy obpasoBaHus
YCTOMYMBOrO CHEXHOrO MOKPOBa NPUHMMAETCs NepBbIN AeHb Nepuofa YCTONYMBOIO CHEXHOMO
NOKpOBa, 3a AaTy paspyLlleHns — nepBbi AeHb Mocne nepuoga Co CHEXHbIM MOKPOBOM, Korga
CcTeneHb NOKPLITUA TEPPUTOPUM CHETOM CTAHOBUTCHA MeHee wwecTu 6annoB no gecatubannbHON
Wwkane. YCTONYMBLIM CHEXHbIN MOKPOB CYMTAETCH Mpu NPOAOIMKUTENBLHOCTU €ro HemnpepbLIBHOMO
3aneraHus B TeyeHne He meHee Yyem 30 gHen ¢ HebonblMMKM NepepbiBamMmu He bonee Tpex gHen
noapsia unu Bpasdumeky B MecsiiHOM npomexyTtke [11, 12]. UccnegosaHue 6asnpoBanock Ha Uc-
NoNb30BaHUU PasnMYHbIX METOA4OB aHamnu3a, TakuxX Kak MeTof CKOMb3SLWMX CpefdHuX, TpeHaa,
BEPOSATHOCTHOIO M CTaTUCTMYECKOro aHann3oB, a Takke MeToda cpaBHeHus. [ns oueHkn gonro-
CPOYHbIX MU3BMEHEHUI arpOMETEOPOSIOrMYECKMX NapameTpoB GbIiNo NPUMEHEHO pasnoXeHue B psaq
dypbe 1 onpegeneHve napaMeTpoB Haunydlen CUHycoumgansbHOW annpokcuMaumuM Ans Touvek
Makcumyma n MMHUMyMa. Micnonb3oBaHme BCeX 3TUX METOA0B MO3BOMNMIO Nony4nTs 6onee non-
HOe M TOYHOE NpefacTaBneHne O AMHAMUKE U3MEHEHMI N PErynsAPHOCTSX B UCCneayemMbix napa-
meTpax. C nomowbio naketa nporpamm (Excel, Statistica), ocywectBnanca kKoppensaumoHHo-
pPEerpeccuoHHbIN aHanus, a Takke MCrnonb3oBaHbl rpaduyeckue MeToasbl.

PesynbTatbl u o6cyxaeHusa. ObpasoBaHue 1 paspyLleHNEe CHEXHOrO NMOKpoBa ABMSET-
CA KNUMaTMYECKN BaXKHbIMU (bakTopammn CE30HHbBIX NU3MEHEHUI HA TEPPUTOPUM YNbSHOBCKON 00-
nactn. NHgopmMaumsa o ero xapakrepuctukax (kaneHgapHas gata MosiBAEeHUs U paspyLueHus,
TOMLWMWHA, BOAHbIA 3KBMBANEHT U Np.) MeeT GonbLuon uHtepec. Npn CMnbHOM TastHUK cHera no-
BEPXHOCTHbLIN CTOK BO3pacTaeT 1 paspyLlaeT noysbl Ha CKMOHOBbLIX y4YacTkax BNroTb Ao obpaso-
BaHMS OBparoB, 3aTeM Mpouecc 3po3vMM MOXeT MPUBECTU K Aerpagauum noysbl U COKpALLEHWUO
CenbX03yroauni, CHKEHUIO NOTEHLMANBLHOro nnogopoans noye. B Hayane Beretauum B yCnosu-
SIX HegocTaTKa Braru ns pocrta v pasBUTUS CerbCKOXO3ANCTBEHHbLIX KyNbTyp 3anac BoAbl B CHe-
re obecneuynBaeT 3HAUMTENbHYHO OOMNI0 MOYBEHHOW Bnarn B KopHeobutaemom croe. [loatomy
MOHUTOPUHI M OLEHKa MapameTpoOB CHEXHOro MOKpoBa NpeacTaBnstoT cobon obbekT, cylle-
CTBEHHO BMUSIOWMIA Ha NPaKTUYECKN 3HAYUMbIE XapaKTepUCTUKU TeppuTopui, HabnogeHns 3a
HUMM 1 OLIEHKM NapamMeTPOB SBMAKTCS BECbMa 3Ha4YMMbivu [7, 10].

BaXkHbIMW XapaKTepuCTUKaMM pexmMmMa CHEXHOro MOKpoBa ABMSIETCS npouecc ero oopmu-
poBaHuA 1 paspyweHus [3, 6]. HabnogeHns nokasbiBaloT, YTO nepesn MOsSBMEHNEM YCTOMYMBOIrO
CHEXHOro NnokpoBa MPOUCXOAMT HEeYCTOMYMBLIA Nepuo, KOTOPbIA CONPOBOXAAETCH OTTENensaMn 1
NPMBOAWT K TasiHUO cHera. [JaHHbIA npouecc Hanbornee TOYHO COOTBETCTBYET CPEAHEN CYTOYHON
TemnepaType Bo3ayxa U HabnogaeTcs, koraa oHa onyckaeTcd Ao -3...-5°C npu 3amep3aHmm no4sbl
Ha rnyouHy 2-5 cm. OBbIMHO NepBbIN CHer BbinagaeT 3a 25-35 gHen oo obpasoBaHnst yCTOMYMBOIo
nokposa. CHEeXHbIN NMOKPOB CHATAETCH YCTONYMBLIM B TEX Criydasix, Korga oH nponexuT B TeyeHve
BCEN 3UMbl UNn ¢ nepepbiBamn He Bonee 3 gHen B TeueHne Kaxablx 30 OHEW 3aneraHus cHera.
Ecnun BecHown, He Gonee 4yem 4Yepes3 3 gHA Nocne TasHUA cHera, CHoBa 0bpasyeTcs CHEXHbIA no-
KpOB 1 nexuT He meHee 10 gHeln, TO cuMTaeTcs, YTo 3aneraHne Gbino HenpepbIBHbIM. Ecnn Takmx
nepepbIBOB ObINI0 MEHEe Tpex AHEN, TO OHU BKIOYAKOTCS B YCTONYUBLIA NOKPOB.

B YnbaHoBckon obnacTtu, YyCTOMYMBLIA CHEXHbIM MOKPOB ¢hopMmupyeTca B cpegHem 23
HOA6pSA (pmcyHoK 1, Tabnuua 1).

Mo AaHHBLIM UccneaoBaHWIA 3a NOCNegHUEe TPU OECATUNETUS, Kak NoKa3biBaeT ypaBHEHME
NMHWUM TpeHaa, YCTaHOBIMEHME YCTOMYMBOIO CHEXHOMO MOKpOBa CMECTWUMOCh Ha OAMHHaguaTb
[Hell B CTOpPOHYy Goree nosaHero obpasoBaHusi (koapuLmeHT JocToBepHocTu (R?=0,0847).
Hanbonee paHHUI cpok 0Opa3oBaHUSA CHEXHOro nokposa — 1 HoAGpA 2016 roga, cambli No3a-
HUM ObIn 3adukenpoBaH 17 aekabpa 2008 roga. Takve pasnuums B cpokax 0Opa3oBaHUA CHEX-
HOro MOKPOBa BbI3BaHbl Pa3nU4YHbLIMU PakTopamMu, BAMSIOWMMK Ha MOrody: KrimMaTudeckue
ycrioBusi, TemnepaTypa Bo3ayxa, HanpasreHue 1 cuna BeTpa, aTMocdepHoe JaBneHue u apyrue
haKTopbl, OTNIMYAIOLLMECH OT rofa K rofy, cosgasasi TEM CambIM pasfmyHble acnekTbl 3UMbI.
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PucyHok 1 — CpefHue 3HaveHusi aatbl hOPMUPOBaHUST YCTOMYMBOIO CHEXHOIO NOKPOBa
B arpomMeTeoponorm4eckomM nocty Tumunpssesckui 3a 1993-2023 rr.
Figure 1 — The average values of the date of formation of a stable snow cover in the Timiryazevsky
agrometeorological post for 1993-2023
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PucyHok 2 — CpeaHue aathl pa3pyLleHnst yCTOMYMBOro CHEXHOrO NokpoBa B aMn. TuMupsaeBckuii
3a 1993-2023 rr.
Figure 2 — Average dates of destruction of stable snow cover in the amp. Timiryazevsky for 1993-2023

Pexum BeceHHero ottamBaHus nokasbiBaeT, UTO Hamboree paHHee paspyLleHne ycToun-
YMBOTO CHEXXHOMO NOKpoBa HaymMHaeTcs 10 mapTa u 3akaH4ymBaeTca 16 anpena (2020 r.), cpegHas
AaTta cxoa CHEeXHoro nokposa — 3 anpens (tTabnuua 1). Kak BOHO 13 pucyHka 2, KoachduumneHT
NMHENHoro TpeHaa otpuuateneHbli (-0,3815), UTO ykasbiBaeT Ha CMeLLeHne M3 roga B rog Ha
bonee nNo3gHMe CpokM ¢ AOBOSbHO 60MNbLLON AOCTOBEPHOCTLIO (R2=0,1076) B TeueHue TpuguaTm
neT Takke Ha oguHHaguUaTb AHEN. Takme 3HauMTeNnbHble U3MEHEHUs B AaTax 0Opas3oBaHus U
pa3pyLUEHNsi CHEXXHOrO NOKPOBa NPOUCXOLAT NapasnefnibHO C U3MEHEHMEM KnnumaTa.

CpenHasa npoaomKNTENbHOCTD 3aneraHns CHeXXHoro nokposa gnutca 132 gHsa, n Bapbu-
pytoT oT 100 (1919-1920 rr. ¢ 1.12 no 10.03) po 155 gHewn (1993-1994 rr. ¢ 1.11 no 9.04) (pwucy-
HoK 3). KoadhpMuMeHT NMHENHOro ypaBHEHMs oTpuuaTtenbHbeli (-0,2625), ogHako AOBOSIBHO HU3-
Kasi JOCTOBEPHOCTb (R2=O,0244). Taknm obpasom, Kak BUOHO M3 pUCYHKa 3, B MCCreAoBaHMsAX
npocnexmnsaeTca He3HauuTernbHOe COKpalleHue 4Yucna OHel CO CHerom B NnepBov MOMOBUHE
OJNMMHHOTO psiia M HapacTaHue BO BTOPOWA.

M3amepeHne BbICOTbI M NAOTHOCTU CHera no3BonseT onpeaenntb KONM4ecTBO BOAbI, CO-
AepxaLlenca B HeM, 1 ABNSIeTCH OCHOBOW 4119 NpoBeAeHUst TMAPOSIorMYecknx pac4HeToB, MPOrHo-
30B M OKasblBAlOT 3HAYMTENbHOE BIMSHWE HA YPOBEHb BOAHOCTU peK, (PYHKUMOHMPOBaHMWE
TpaHcnopTa M NPOAYKTUBHOCTb CENbCKOXO3ANCTBEHHbIX KynbTyp. Kpome Toro, LUMPOKO MCMosb-
3YI0TCA ANSA pelleHns pasfnyHbIX HaydHbIX W nNpakTudeckux 3agad. 1o gaHHbiM Tabnuupbl 1, B
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HAYKA H BBICIIEE IPOPECCHOHAABHOE OBPA30BAHHE
rogoBoMm 6anaHce B YnbaHOBCKOW obractu Braru (484 mm), nocTynatrowen B Nnoysy, 3UMHUE
ocagkm coctaBnstoT 35% (169 mm), B otaenbHble roabl BoinagatoT He 6onee 40% wn konebntotes
oT 81 0o 91 mm.
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PucyHok 3 — 3HaueHusi cpeaHen NpoAOmXUTENbHOCTM YCTOMYMBOIO CHEXXHOMO NOKPOBa
B amn. Tumunpsasesckmi 3a 1993-2023 rr
Figure 3 — The values of the average duration of stable snow cover in the amp. Timiryazevsky
for 1993-2023
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Hoabpb Dekabpb AHBapb despanb MapTt Anpenb

PucyHok 4 — InHamuka cpeHero 3HavyeHu sl BbICOTbl CHEXHOIO MOKPOBa, CM
Figure 4 — Dynamics of the average snow cover height, cm

BbicoTa cHexHoro nokposa (CI1) nogsepxkeHa 3Ha4nTenbHbIM KonebaHmam oT roga K ro-
ay. OgHako HabnaeHNs NokasblBalOT, YTO CpeHue 3HaYeHUs NpefoCTaBnAlT HarMagHy Kap-
TMHY (POPMUPOBAHNS N Pa3pPYLLUEHNST CHEXHOMO MOKPOBa B TedeHue roga. M3 pucyHka 4 MOXHO
yBMAETb, YTO B Hadane Hosibps (B nepBow Aekage) Habnwogaetca ero oopmmpoBaHue (obecne-
yeHHocTb 10%). Bo BTOpON gekaae heBpans BbICOTa CHEXHOMO MOKpOBa AOCTUraeT HanbonbLue-
ro 3Ha4yeHusi, coctaensaoLwlero 37 cM, YTO ABMASETCA MakCMMarbHbIM 3Ha4YeHMEM B TeYeHue roga
N yKasblBaeT Ha (hopMmpoBaHMe MOLLHOIO CHEXHOro Crosi B 9ToM Mecsue. B TpeTtben gekage
deBpans HabngaeTca He3HaYNTENBHOE CHIDKEHME BbICOThl CHera Ao 34 cMm. OgHako B Havane
MapTa, B NepBOV feKkajde, CHOBA NPOMCXOAUT MOBbILWEHWE BbICOThI 40 35 CAaHTMMETPOB, YTO CO-
NPOBOXAAEeTCH YBENMYEHNEM aTMOCHEPHbIX 0CaAKOB, a TakkKe CHEr TaeT B TEYEHUE OHS, a HO-
YblO BHOBb MOAMEP3aET U HE AaeT elle CyLeCTBEHHOro ctoka. K KoHLy nepBon aekagbl anpens
CHEXHbI MOKPOB MOMHOCTLIO paspywaetca (obecnedeHHocTb 33%). OgHon n3 ocobeHHocTewn
TagHUA cHera sIBMSIETCSA TO, YTO OHO MPOUCXOAMWT 3HAYUTENBHO BbICTPEE, YEM Er0 HaKOMMEHNe.

3a rogpl uccrnegoBaHuin 6bino 3adUKCMPOBAaHO, YTO HaMbonbLLUAst BbICOTa CHEXKHOIO MOKPOBa
Habnoganack B TpeTbeln aekane saHeapsa 2010 roga n coctaensna 85 cm. B nepBoii 1 BTopon aeka-
ae cdespansa 2011 n 2020 roagy gocturana go 74 cm. Bo BTopon gekage sHeapsi 2020 roga nog, oen-
CTBMEM OTTENENbHOV NoroAkl NoMs Ha TPU OHSI OrONMUIMChE, CHEr MOMHOCTBIO pacTassl.
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Ha npaktuke NpuHATO CYMTaTh, YTO KaXKabli CAaHTUMETP CBEXEBbINAaBLUEro CHeronaga, Ha
KBagpaTHbIN METpP, 3KBMBANEHTEH OOHOMY NUTPY OOXAEBOW BOAbI, OAHAKO OAHHOE CpaBHEHWe
ABNAeTCs MNPUONWKEHHbIM, MOTOMY YTO OCHOBHbIMU (OU3NKO-MEXaHUYECKMMM napameTpamu
CHEXHOro MOKpoBa ABMSKTCA MAOTHOCTb — Macca eamHuubl o6bema cHera. C Lenblo n3yvyeHus
OWHaMWKM NAOTHOCTU CHera, 3anacoB BOAbl B CHEXXHOM MOKPOBE B CTALMOHAPHOM y4acTKe KaX-
Oble gecdaTb AHEN NpPOBOAATCHA CHeromepHble HabngeHus, oHn BKNoYaoT B cebst onpegeneHune
NSIOTHOCTM U BbICOTblI CHEXHOMO MOKpPOBa C NPUMEHEHMEM BECOBOrO CHEromepa 1 nepeHoCcHom
CHeromepHoun penku (tTabnuua 1). NNOTHOCTL CHera 3aBUCUMT OT MHOXECTBA (DAKTOPOB U MOXET
konebaTtbca B npeaenax ot 0,01 go 0,7 rlem®. CornacHo npoBeAeHHOMY aHanuay B nocnegHue
Tpn gecatunetusa [1, 4], cpegHAa NNOTHOCTb CHera B 3MMHe-BeCeHHU nepmog meHsetca ot 0,10
po 0,36 r/cm® B 3aBMCHMOCTY OT BbICOTbI CHEra. OTW U3MeHeHWsI CBSI3aHbl C npoueccom MmeTa-
Mopdmr3Ma CHEXHOrO MOKPOoBa.

B dopmMrpoBaHUM NAIOTHOCTM CHEXHOMO MOKPOBA MOrogHble YCNnoBus n aTMocdepHble
SIBMEHMS TaKKe UrpatoT BaXKHYIO POSib: M3-3a YMEPEHHbIX BETPOB M OTTENENbHOM Noroabl B OT-
penbHble rogbl HabnogalTcs BbICOKME 3HAYEHUSA MMOTHOCTU B KOHUE siHBaps — B 2002-2003
CEeNbCKOX03ANCTBEHHOM rogy oHa coctasuna 0,27 riem®.

N 3 (75), 2024

Tabnuua 1 — CpegHne 3Ha4yeHMs BbICOTbI CHEXHOIO NMOKPOBA Ha NOCNeAHNA AeHb Aekaabl (CM), NOTHOCTH
CHera, 3anaca BoAbl B CHEre 1 CyMMbl HaKOMMEHHbIX 0CaAKOB, MM
Table 1 — The average values of the snow cover height on the last day of the decade (cm), snow density,
water supply in the snow and the amount of accumulated precipitation, mm

BbicoTa cHe- CyMMa HaKoMMeHHbIX MnoTHocTb 3anac Boapl B
MecsiLy / Month [ekana / ra, cm/ ocagkoB, MM / Sum of cHera, ricm®/ CHere, MM /
Decade | Snow depth, | accumulated precipita- | Snow density, Water supply
cm tion, mm g/cm3 in snow, mm
HosiGpe / 1 1 13 0,10 2
November
2 2 25 0,12 11
3 6 37 0,13 15
Dexaops | 1 9 49 0,14 18
ecember
2 13 61 0,16 24
3 17 73 0,17 30
#HBapb / 1 23 84 0,17 38
January
2 28 95 0,18 49
3 32 107 0,20 58
bespar / 1 36 115 0,21 74
February
2 37 123 0,23 91
3 34 131 0,25 81
Mapt / March 1 35 140 0,26 84
2 28 149 0,28 85
3 16 158 0,31 86
Anpenb / April 1 6 169 0,36 42
KoadhdpumumeHnt
koppensauun / Correlation 0,837 0,863 0,738 -
coefficient
KoadbdpmumeHT nuHeriHoro TpeHga / Linear Trend 2Ratio 0.0150 0.7265
BenmgMHal AOCTOBEPHOCTM annpokc1MaLnm R/ 5.5294 0.9555
onfidence value of approximation R2
,D,aTgyCToquBor_o YCTaHOBEHWS CHEXHOrO MoKpoBa / 23 HosiBpst / November 23
ate of sustained establishment of snow cover
[aTta paspyLueHus CHexxHoro nokposa / .
DateF:)f ggstruction of the snow c‘:)over 3 anpens / April 3
CpegaHss I'IpOLI,O:)KVITeJ'IbHOCT!: 3areraHusi CHeXHoro nokposa / 132 s /132 days
verage duration of snow cover

145



*kkkk H3BECTHA +¥kxkk

HH>XHEBOAXCKOI'O ATPOYHHBEPCHTETCKOI'O KOMIIAEKCA:
HAYKA H BBICIUEE INIPOPECCHOHAABHOE OBPA30BAHHE

MaBHbIM (hakTopoM, onpefenstowmMm obbem BoAdbl B CHere, sIBNSETCS BOLHbIN 9KBUBA-
NEHT CHEXHOro nokposa (E), KOTOPLIN paccynUTbIBAETCA HA OCHOBE ABYX NEPEMEHHbIX: TOMLUMHbI
CHexHoro nokposa (h) n ero cpegHen NNOTHOCTU No BepTukanu (p). PacyeT nget no dopmyne
E = 10ph, raoe pasmepHbit MHOXUTENb paBeH 10.

AHanua pesynbTaToB Mokasan, 4To o0bem BOAbl, coaepXKallencs B CHEXHOM MOKPOBE
(E), B uenom Bo3pacraeT € yBenuyeHnemMm ero BbicoTbl. OgHako cregyeT OTMETUTb, YTO 3Ta 3a-
BMCMMOCTb Jarneka oT CTporo yHKLUMOHanbHON. OTO 0O6bACHAETCH, B NepByto odepedp, bonee
NPOACIHKNTENbHBIM NEPMOLOM CHEFOHAKOMNSEHNST 1 BOMbLUMM KONMYECTBOM OHEN C oTpuuaTenb-
HbIMW TeMnepaTypaMmun Bo3gyxa.

Ha ocHoBaHuK pe3ynbTaToB UcCnenoBaHnin, NpuBedeHHbIX B Tabnvue 1, 6bina nposeae-
Ha CpaBHWUTENbHas OLEHKa 3anacoB BOAbI, COAEPXKaLLENCca B CHEXHOM nokpoBe. Hambonbluas
KOppenAunoHHas CBsA3b Mexay 3anacaMmu BoAbl B CHere n CymMmbl HakonneHHblx ocagkos — 0,863
BblcOoTbl cHera — 0,837, nnoTtHocTn cHera — 0,738.

Takum obpasom, pesynbTaTbl UCCEAOBaAHMSA YKa3blBalOT HAa B3aMMOCBS3b MEXAY BbICO-
TOM M 00BEMOM BOAbI B CHEXXHOM MOKPOBE, NPY 3TOM NO3BOMSAIOT YUUTLIBATL U Apyrne hakTopsl,
BNUAIOLLME Ha HaKomnsfeHne cHera u obpasoBaHMe ero BO4HOro akBMBaneHTta. B xoge mHoronet-
HEero u3yyeHusi BrnarosanacoB OblSI0 YCTAHOBMEHO, YTO CpefHee 3HavyeHne B MapTe Mecsile Co-
ctaBndaet 86 MM, Hanbornblee 3HavyeHne Habnoganca B 1999 rogy u B mapTe MecsiLe BapbuUpo-
Ban ot 145 go 175 mm.

3aknw4eHune. Tepputopusi YNbsAHOBCKON 06nacTu NpoaosiKUTENbHOE BPEMSI, B CPEOHEM
¢ 23 Hos6pda no 3 anpens, B TedyeHue 132 gHen, MOKpbITa CHEXHbIM MOKPOBOM, MpedoTBpaLias
peskne nepenagbl TemnepaTypbl B MO4YBe, U CNOCOOGCTBYeT KOMMOPTHBIM YCNOBUAM ANSA nepesu-
MOBKM O3UMbIX MOCEBOB, Urpas OA4HY M3 rMaBHbIX poren B OpMMpOBaHUN KNumaTta pervoHa. 3a
rogbl UCCrefoBaHWiA YCTAaHOBIIEHME YCTOMYNBOIO CHEXHOrO MOKPOBaA U €ro paspylleHne CMecTu-
nucb Ha oAWHHaJUaTb AHEN B CTOEOHy 6onee nosgHero obpasoBaHnsa U paspyLleHns ¢ gocTaTou-
Ho Gonblon goctoBepHocTbio (R°=0,1076). MNMpoaomKUTENbHOCTL 3areraHns CHEXHOro Nnokpoea
CYLLECTBEHHbIX U3MeHeHun He npeTepneBaeT. B sHBape 2010 roga HambonbliMiA nokasaTenb
rnyOuHbl CHEXHOro nokpoBa BapbupoBancst oT 46 go 85 cm. OgHako Haubonbluee 3HaveHue
NNoTHOCTK cHera, paBHoe 0,38, OblNo 3aMKCMpPOBaHO B KOHLIE TpeTbeln gekagbl MapTa Mecsua
1998 ropga. 9710 oTKNOHeHMe cocTaBurno 23% OT cpedHero 3HadyeHusi. YBenmMyeHne MOLLHOCTU U
MIOTHOCTW CHEXHOro MOKpoBa 6raronpuaTHO Cka3biBaeTCH Ha yBENMMYEHMM 3anacoB BOAbl B CHe-
ry, B oTgoenbHble rogbl OHWM gocturanu go 175 mm, npu cpegHmx 3HaveHusix 86 cm. Hanbonbluas
KOppensunoHHas CBA3b MeXAy 3anacaMu BoAbl B CHEre n CymMMbl HakonmneHHbix ocagkos — 0,863
BblCOThI cHera — 0,837, nnoTtHocTu cHera — 0,738.

OpgHako B yCrnoBMsiX aHOMarbHO TEMJION 3UMbl, PaHHEN BECHbI, MMHUMAaIbHbIX 3anacax BoAbl
B CHery un peduuuTe BeCeHHMX aTMOC(EpPHbIX OCAOKOB CENbCKOXO3ANCTBEHHBIM MNpPeanpuaTUSIM
HeobOXxoaMMo yaenaTe ocoboe BHMMaHME CBOEBPEMEHHOMY MPOBEAEHUID MEPONPUSITUIA MO paHHEeBe-
CEHHEMY COXpaHEHMWI0 BMarm B KOpHeoOMTaemMoMm crioe noyBbl. Takke TpebyeTcs onepaTMBHOE Npo-
BefieHVe paboT No 6OpPOHOBaHMIO 35161 B NepUoa BECEHHNX NoeBbIX paboT ¢ Lenbio obecneveHns Bra-
M 1 nogaepxaHusa 6naronpusTHLIX YCIOBUI A4S pocTa U pa3BUTUS CENbCKOXO3SNCTBEHHbIX KyNbTYp.

Conclusions. The territory of the Ulyanovsk region has been covered with snow for a long
time on average from November 23 to April 3, for 132 days, preventing sudden temperature changes
in the soil and contributing to comfortable conditions for overwintering winter crops, playing one of the
main roles in shaping the climate of the region. Over the years of research, the establishment of a sta-
ble snow cover and its destruction shifted by eleven days towards later formation and destruction with
a fairly high confidence (R2=0.1076). The duration of the snow cover does not undergo significant
changes. In January 2010, the highest snow depth index ranged from 46 to 85 cm. However, the
highest snow density value, equal to 0.38, was recorded at the end of the third decade of March 1998.
This deviation was 23% of the average value. An increase in the thickness and density of the snow
cover has a beneficial effect on an increase in water reserves in the snow, in some years they reached
up to 175 mm, with an average of 86 cm. The greatest correlation between water reserves in snow
and the amount of accumulated precipitation is 0.863 snow height -0.837, snow density -0.738.

However, in the conditions of an abnormally warm winter, early spring, minimal water reserves
in the snow and a shortage of spring precipitation, agricultural enterprises need to pay special atten-
tion to the timely implementation of measures for early spring moisture conservation in the root layer
of the soil. It also requires prompt harrowing of the finches during the spring field work in order to pro-
vide moisture and maintain favorable conditions for the growth and development of crops.
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The research was carried out as part of the fulfillment of the state task on the topic FNFZ-2022-0004
«To create new genotypes of grain peas with high yield, increased manufacturability, grain quality,
resistance to the effects of biological and biotic stresses»

Summary
The article presents the results of the study and analysis of changes in the main morphological characteris-
tics of grain pea plants that occurred as a result of long-term breeding work with this crop, and also dis-
cusses the impact of these changes on the productivity and manufacturability of modern genotypes.
Abstract

Introduction. Despite the great economic importance and high demand for peas as the main grain legume,
its prevalence in production is relatively small due to its relatively low manufacturability. There is a need to
select and introduce into production modern high-tech varieties with a high level of productivity that meet
the specific requirements of manufacturers. This will significantly reduce the material costs of growing
seeds. The purpose of the research is to study and identify changes in the most important morphological
characteristics and plant productivity in varieties of grain peas from three different breeding periods. Mate-
rials and methods. The research was carried out in the breeding crop rotation of the Federal State Budg-
etary Educational Institution FRANTZ in 2021-2023. To achieve this goal, we used the genotypes of grain
peas, conditionally divided by us into 3 groups (ancient, varieties of selection of the 80s — 90s of the XX
century and modern genotypes). In each of these groups, 6 varieties were studied. Field experiments, phe-
nological observations, accounting and measurements were carried out in full. The material was harvested
in sheaves, manually, as the varieties matured, structural analysis of plants was carried out in laboratory
conditions. Results and conclusions. In our research, we have confirmed the presence of changes in the
main morphological features of grain peas that have occurred over the past few decades of breeding work
with the crop. A decrease in the total length of the stem by 31.3% was noted due to a 50% reduction in the
length of the internodes. The minimum length of the stem to the first productive node in plants of new varie-
ties increased by 0.9%, but did not fall below 47.8 cm, which indicates the formation of a more compressed
fruiting zone in them. The total number of nodes in modern genotypes increased by 2.2%, of which unpro-
ductive nodes showed an increase of 10.4%, and fruiting ones — 6.4%. At the same time, the average
productivity of the studied modern varieties of FGBNU FRANTZ increased by 44.8% compared to the old
ones. Conclusions. Based on this, it can be assumed that the above-mentioned trends are positive and
can be used as the main directions for subsequent breeding work. Modern, technologically advanced, high-
ly productive varieties with a strong stable stem of medium length with shortened internodes and a more
compact fruiting zone constitute an undeniable alternative to long-stemmed, strongly spreading genotypes
of the old selection.
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