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OCOBEHHOCTH PEXHUMA METEOPOJIOT'HYECKHX PAKTOPOB HA TIECHOM
YYACTKE KAPBOHOBOI'O TIOJIUMT'OHA
«KAPBOH-ITOBOJIZKBE»
T. P. Ayxagees, A. b. Mycraguna, A. A. JIlykmanos

PedepaT. OOecriedeHHOCTh TEIJIOM H BJIaroH BHICTYNAKT KIIOYEBEIMH (aKTOpaMH QYHKITHO-
HHPOBaHHA JIECHBIX 3KOCHCTeM. ]ellp HecleJOBaHAA COCTOHT B aHANTH3E¢ H3MEHEHHA OCHOBHBIX METEO-
POTOTHYECKHX MapaMeTPOB B PA3IHYHBIX MECTHBIX YCIOBHAX H BBIABICHHH 3aKOHOMEPHOCTEH B HX Bpe-
MeHHOM Xojie. CpaBHHBAIH JIaHHbIE HaOMFOJEHHA METEOPOIOTHIeCcKOH CTaHITHH PocrHIpoMeTa, KOTo-
pad pacmoioikeHa B ceBepHOH dacTH ropofa KaszaHH, H aBTOMaTHIeCcKOH CTAHITHH Ha JECHOM ydJacTKe
kapOoHoBoro moxurona «KapOon-Ilopomxkse» B 3eneHoJ0nbckoM paioHe PecryOmmkm Tartapctad B
nepuof ¢ 01.12.2022 roga mo 31.01.2024 rox BriOpaHHBIE METEOCTAHIIHH PACIOIOKEHBI B Pa3THIHBIX
YCIOBHAX, 0COOEHHOCTH MECTHOCTH HAaXOJAT CBOE OTpakeHHE B H3MEHEHHH MeTeolapaMeTpoB. B pac-
CMAaTpPHBAEMBIi IEPHOJ OTMEUIECHO BIHAHHE OIIH30CTH Iopojia Ha TeMIIpaTyPHEBIE PAa3IHIHA — CPEJHETO-
JIoBad TeMIIepaTypa Bo3AyXa Ha nmoimuroHe Ha 1,05°C Hmke, deM Ha MeTeocTaHIHH B KazanH. B mae H
HIOHE pa3HHIa Temmeparyp AoctHrama 1,9°C, pasnuuHA B 3HMHHH NEPHOJ MEHEE CYIIECTBEHHBI
(8 cpemreM Ha 0,5°C). MccnegoBaHie pa3IHIHE MeXKIy peKHMaMH METE0IIapaMeTPOB B JIECHBIX SKOCH-
cTeMax npHoOpeTaeT 0co0yI0 aKTyalbHOCTh B YCIOBHAX MEHAIOMIETOCA KIIHMATa H POCTa PHCKOB ITOJKa-
POB B lecaX. YCIIOBHA JTeCHOH OIYINKH XapaKTePH3YIOTCA BBICOKOH CTENEHBIO 3aKPBITOCTH FOPH30HTA,
BETPOBOi TEHBI0. B TOI0BOM ITHKTIE Ha KapOOHOBOM ITONHTOHE BBIAEICHEI JHH (16 mHei) ¢ MaKCHMAIb-
HOH CKOpOCTBIO BeTpa > 10 M/c, a0comoTHOEe GONBIIHMHCTBO H3 HHX MPHXOIHTCA HAa OCCHHE-3HMHHIT
TepHOA. 3HAYHMBIX Pa3THIHH MeXKTy METeOCTAHITHAMH IO BETHIHHE 00Ia9HOCTH HE BRIIBHIO. B pac-
CMAaTpPHBAEMBIH IIEPHOJ HE OTMEUEHO CIyJaeB CHIBHBIX 0CAIKOB, IpeBhImaromux 15 MM 3a 12 4. Onen-
Ka CTelleHH 3aCyNLUTHBOCTH BETETAITHOHHOTO MEPHO/Ia C HCIONb30BaHAEM THIPOTEPMHIECKOTO K03ddH-
nreHTa CelMHHHOBA MMOKa3ana, 9To B 2023 rogy oH O0bL1 O0Jee 3acyILUIHBRIM B yCIOBHAX Ka3zaHH.

KaoueBble cJI0Ba: METEOPONOTHUECKHEe HAaOMIO/IeHHA, TOPOJACKOH OCTPOB TeIla, BeTpoBoH

peskaM, OapbepHas pollb Jieca.

Beenenne. Mereoponorudueckne Halmrofe-
HHA Ha PeTryILIpHOH HeNPepHIBHOH OCHOBE IIPOBO-
IATCA Ha CeTH cTaHIHH Pocruapomera B ycTa-
HOBIIEHHBIE BCEeMHPHOH MeTeOopOIOTHIeCKOH
opraHm3anHeH cpok: (8 pa3 B CyTKH). J|aHHBIC
H3MEpPEHHH MeTeollapaMeTpOB ¢ CETH CTaHIHH
HCIONB3YIOTCA A4 pacueTa Telno- H BIaroodec-
TIEYCHHOCTH IIEPHOJAa BETeTaIllHH, a Takke pAfna
TNPHKIAJHBIX TIOKa3aTelneH, K YHCIY KOTOPBIX
OTHOCHTCA HHAEKC IO0XKApHOH  ONacHOCTH
(uHmexc ropEMocTH) HecTepoBa, H pa3IHYHBIX
Mogenei [1, 2, 3]. Bo BpeMA NpOHCXOIAMMAX KITH-
MaTHYeCKHX H3MeHeHHH B IIpHBomKCcKOM (efe-
paIbHOM OKpYyTe OTMEYalTCA 3HaYHMEIE TPEHIBI
KaK B pAaxX TeMIepaTypel H KOIHYECTBA
ocagkoB [4, 5, 6]. Tak H B KOIHYECTBE 0Yarom
JecHBIX moxapoB [7]. B mocnegHHe TOIBI HC-
TIONIF30BaHHE ABTOMATHUECKHX METEOpOJIOTrHIe-
CKHX CTaHITHH MO3BOIAET MONydaTh JaHHBIE Me-
TEOPOJIOTHIECKHX HaOIIFOIeHHH ¢ MIPOH3BOIBHBIM
BPEMEHHEIM pa3pelleHHeM, TaKHe BEICOKOUacTOT-
HEBIe JaHHBIE [IOMOTAlOT B OIEHKE METEOpPOIIOTH-
JecKHX IIPOIeccoB Me30- H MHKpoMacInTada mpH-
MEHHTENBHO K paHOHYy HCCIIeOBAHHA.

ens HccnenoBaHHA COCTOAIA B aHAIH3E H3-
MEHEHHA OCHOBHBIX METEOpPOTIOTHYECKHX IIapa-
METPOB B Pa3IHIHBIX MECTHBIX YCIOBHAX, BBIAB-
TIeHHH 3aKOHOMEDHOCTEH B HX BPEMEHHOM XOJe
J71A TIPOTHO3a M0KapoB.

YcaoBHEA, MATEPHAJILI H MeTObl. ABTOMa-
THYeCKad METeopoIoTHIecKad cTaHIma (Vaisala
AWS310) Opl1a yCcTAaHOBIIEHa Ha OIYIIKE JIeca
Ha TEpPHTOPHH acTPOHOMHYecKod obcepBaro-
pur ®BM. B. II. DHremsrapiara, OKpy/KeHa
IMHPOKOTHCTBEHHBIM ecoM (mHmEAK

BOJIOCHCTO-OCOKOBEIH C €IbI0 H TyOOoM Ha JepHO-
BO-TIIOA30TMHCTEIX IIOYBAX, pAcllONOKEHHBIX HA
aTTIOBHATEHO-JIEMIOBHATBHBIX YeTBEPTHIHBIX
OTIOKEHHAX TpeTheH Teppachkl Bomrm) [8]. dua
OOCTHKEHHA pENpe3eHTaTHBHOCTH H3MepeHHH
IIPH YCTAaHOBKE MAYTEl METEOPOIOTHIECKOH CTaH-
IIHH BBIJEPKHBAIH paccTOAHHE He MeHee 50 M 10
OmKafIAX OPemATCTBHH (IepeBbA, 3TaHHA,
3aac()aTbTHPOBAHHEIE JOPOKKH).

B kadecTBe (OHOBOH METEOPOIOTHYESCKOH
cTaHIHH BbIOpaHa «KaszaHbB-omopHaf», pacmolo-
JKeHHasa B depre ropoja Kazamm Ha yn. JlyOpas-
Hajd H HaXOJAIMAACA MOJ BIHAHHEM aHTPOIOTEH-
HOH Harpy3kH MeramojHca. BeiOop B KadecTBe
(oHOBOH HMEHHO 3TOH METEOCTAHITHH OOBACHA-
ercAd ee HaHOONBIIEH OIH30CTHIO, TOPH3OHTAb-
Hoe yaameHHe oT AWS310 cocraBmieT OKOIO
25 KM, 9TO B YCIOBHAX peAKoH HalOIrogaTelIbHOH
cetH PocragpomMera Oe3albTepHAaTHBHO.

PaiioH HcclenoBaHHA OTHOCHTCA K 30HE
YMEPEHHOTO YBIAaKHEHHA — TOJOBOE KOIHYe-
CTBO 0CaJKoB cocTaBmieT 554 mmM. boneme
BCET0 HX BBINAgaeT B Hione (67 MM), MEHBIIe
Bcero B Mapre (32,5 mm). T'omoBas H MecTd-
Hai O0O0ecmedeHHOCTh BIAarodl B OT/eIbHEIE
TOOBl MOTYT 3HAYHTENBHO OTKIOHATECA OT
CpeNHHX 3HAUYeHHH B 3aBHCHMOCTH OT [IOMH-
HHPYIOIIHX YCIOBHH HHPKYIAOHH. KolHdecTBO
0CaJKOB, BBINAJAIOMIHX B JKHAKOM  BHJE
(moxmm), cocraBmier okomo 70%, B TBepIOM
(crer) — 20%, cMemaHHBIe ocamkH — 10%.

T'ogoBas cyMMmapHad CONHeYHas paJHAHH
cocraBisier 3921 I\/I,I[;K/Mz, pagHamHOHHEIH Oa-
manc — 1311 MJUk/M’, ¢ HOAGpA mo (eBpalb
OH OTpHIIATEIbHBIH. TIpoI0KHTEEHOCTD
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COMHEYHOTO CHAHHA 3a T0J] B CPeJHEM HAXOIHTCA
Ha ypoBHe 1917.7 u. HanOoilee cOTHEUYHBIM BBI-
JenseTcd IEPHOJ C alpens 10 aBTycT.

MoHTax H BBOJ B 3KCIITyaTallHIO aBTOMAaTH-
YecKOH CTaHIHH KapOOHOBOTO MOJHTOHA OBLI
npoBeeH oceHpio 2022 roga, ¢ TeX mop oHa OCy-
IMeCTBIET HENPEPBIBHBIE PETyIApHBIE METe0po-
TOTHYeCKH HaOroJeHHA (¢ BpEMEHHBIM paspe-
meHHeM | MHHyTa) ¢ (HKcanmHedl CIeTyIONTHX
METEOpOTIOTHISCKHX IIapaMeTpOB: TeMIIepaTypa
(T) 1 oTHOCHTENbHAA BIaXKHOCTh Bo3oyxa (RH),
aTMoctepHOe naBieHHe (P), HampaBIeHHE H CKO-
poctb Betpa (V), KOTHIECTBO H HHTEHCHBHOCTH
aTMochepHBIX ocagkoB (Pr), cymMmapHas CcOIHEY-
Haf pagHammA). IIpoBeieH CTATHCTHICCKHH KpH-
THYECKHH KOHTPOIb PANOB H3MEPEHHH Ha HalH-
9He HENpaBJoNoA00HBIX 3HaUeHHH, cdopmHpo-
BaH 0aHK JAaHHBIX HAaONIOJCHHHA, KOTOPEIH Ipeq-
cTaBiAeT co0oi Habop CTPYKTYpPHPOBAaHHBIX Tal-
a1, ¢ 01.12.2022 roga mo 31.01.2024 rop.

II3MepeHHe BeTpa NPOBOJHIH YIBTPa3BYKO-

BBIM 2D aHeMOMETpOM. YCTAaHOBICHHBIM Ha
MmagTe BhICOTOH 10 M (COOTBETCTBYeT
TpeboBarraM BMO).

Co3nanne 0aHKa HCXOJHBIX JaHHBIX, IIOCTO-
OpaboTKa H KPHTHUECKHH KOHTPOIb BBIIIOTHEHBI
C HCIOIB30BaHHEM A3bIKa IPOrPAMMHPOBAHHA
Python, 6r6aHOTEK numpy | pandas.

PesyabTaTel H 00cyxkmeame. OH3IHKO-
reorpadHaeckie 0cOOEHHOCTH MeCTa yCTAaHOBKH
METEOpOTIOTHISCKOH CTAHIIHH NPOABIAIOTCA B
pa3sIHIHAX MEXKIY TEPMHUECKHMH peKHMAMH

IIYHKTOB HaOmoaeHHA. CpeHerofoBas TeMIepa-
Typa Bo3Ayxa Ha nmomurone Ha 1,05°C, HHKe 9eM
Ha MeTeocTaHmHH B Kazamn. B romosoM xome
OTMEUeH MAKCHMyMOM TaKOro KOHTpacTa
(1,9°C) B Mae H HIOHE, 9TO CBA3aHO C pa3IHIHA-
MH B XapakTepe MOJCTHNAOIMeH IOBEpPXHOCTH,
Omm3ocTH  Ky#HOBIMEBCKOro BOJOXPAaHHIHIIA K
KapOOHOBOMY IIOIIOTOHY. 3HMHHE Pa3MHIHA Me-
Hee cymecTBeHHEIE (B cpemreM 0,5°C), uto oby-
CTIOBIEHO OTCYTCTBHEM BIHAHHA TOPOACKOTO
OCTpOBa TellIa Ha YIacTKe MOIHTOHa.

Hcnonp3oBaHHe MOJPOOHEIX PAJOB METEOopo-
JTOTHYECKHX HaOIoJeHHH MO3BOJIAET ONPEIETHTh
BpeMA HACTYIUICHHA ABICHHA HIH SKCTPEMyMa
METEOPOIOrHIECKOTO MapaMeTpa C TOYHOCTHIO,
paBHOH BRIOPaHHOH BPEMEHHOH NHCKpPETH3AlHEH
H3MepeHHI (B HameM ciaydae 1 MAHyTa). B mepH-
o1 HaOmomeHHH aOCOMIOTHBEIH MHHHMYM TeMIIe-
parypel Bo3gyxa ormedeH 09.12.2023 B 06:33,
Korja oOHa cocTaBHma -294°C, MakCHMyM
34,1°C—-29.07.2023 B 13:47.

PeikiM BeTpa B YCIOBHAX OIYMIKH Jeca
TakKe HMeeT CBOH OCOOSHHOCTH. YJaneHHOCTh
JaTIAKA H3MEPEHHA CKOPOCTH H HaNpaBIeHHA
BeTpa OT MPENATCTBHH (HAacaKICHHH H 37a-
HHi) Gomee weM Ha 50 M co3JaeT BBICOKYIO,
XOTA H HECHMMETPHUHYIO IO CTOPOHAM CBETa,
OTKPBITOCTh TOPH30HTa. MHKpPOKITHMAaTHISCKHE
ocoOcHHOCTH H OapbepHad QYHKIHA JIECHBIX
Haca’kJJeHHH TNPOABIAIOTCA B COKpAIEHHH CKO-
pocteli BeTpa OT «()OHOBEIX» B CpEJHEM Ha
0.3 m/c (Tabm. 1).

TaGJ'IHl[a 1 — PexxumM CKOPOCTH BETPA Ha HCCIEOYEMBIX HIMCPHTEIBHBIX ILUTOMATKAX

Ton/mecan
ITokazarens 2022 2023 2024
X1 T T m[IV] VvV [V VO]Vl | X] X | XI | X T
V. avlc, Homaror | 14 | 15 | 1.8 | 19 | 1.7 | 13 | 13 | 13 | 11 T | 17 | 1.7 | 17 1.7
V.we Kasamb- o | ye b 5 oo 18|17 |16 17| 16 [13] 21| 19] 21 2.1
OMOpHAS
AV, Mic 03 | 03 | 02 |03 ]01] 04 ] 03] 04 ] 05 |03 ] 04 ] 02 | 04 04
VoomaHyTad 0cOOSHHOCTh MeCTa YCTAHOBKH  CKOPOCTAMH BeTpa (mKBalnoB). bapbepHas

METEOPOJIOTHIECKOH CTAaHIIHH — HECHMMETPHY-
HOCTh CTENEHH OTKPBITOCTH TOPH30HTa OTHOCH-
TEIbHO CTOPOH CBETa, BHIpakaeTcd B Oobmieit
3aKPHITOCTH TOPH30HTA C 3amajia, 9T0 HaXOAHT
CBOE€ OTpajKeHHe B IMOBTOPAEMOCTH HANpaBICHHEH
BETpa 3alaJHOH JeTBePTH TOPH30HTAa H HEBHICO-
KHX CpPEJHHX CKOPOCTAX BeTpa 3THX pymOoOB
(Tabm. 2. puc. 1). B cpegHeromoBEIX BBEIBOZAX
BBIPAKEHHBIH MAaKCHMYM CKOpOCTeH BeTpa IpH-
XOOHTCA HAa PYMOBI I07KHOH 9E€TBEPTH.

BaxepM (aKTOpOM PpHCKa B YCIOBHAX
MEHAIOMErocAd KIHAMATa JId JIeCHOTO XO03fH-
CTBAa BBICTYNAET ONACHOCTh BETPOBAIOB H BET-
POJIOMOB [9. 10]. ofycmoBiIeHHAA POCTOM
TIOBTOPAEMOCTH CITydJaeB c OTIAaCHBIMH

Anpaps
o C

03 3 cnB 03 3

3 0 B 3
103 108 103

18]

Hroms

18]

(yHKIIHEA Teca MPOABIAETCA TaKKe B MalloH
MOBTOPAEMOCTH INKBATHCTBIX YCHIEHHH BeTpa
(Tadm. 3). MakcHManbHaA CKOpPOCTH BeTpa 3a
mepHon HabmonmeHHH cocrapHma 14,5 w/c,
pymM6 — HOB, ormedena 29.07.2023 B 16:19 u
OBLTa CBA3aHa C BBICOKOH KOHBEKTHBHOH He-
YCTOHYHBOCTBIO, BBIPA3HBIICHCA B IMKBAIHCTBIX
VCHIEHHAX BeTpa. /{711 BEIABIEHHA TOJIOBOTO XO-
Ia B IOBTOPAEMOCTH OMAacHEIX CKOpOCTel BeTpa,
aBTOPaMH COCTABIE€HA BBIOOpKA JHEH C MAaKCH-
MadbHOH cKopocTeR0 >10 wm/c: 27.02.2023,
10.03.2023, 12.03.2023, 01.04.2023,
13.04.2023,14.04.2023, 29.07.2023, 08.10.2023,
12.10.2023, 17.10.2023, 10.11.2023, 04.12.2023,
12.12.2023, 16.01.2024, 17.01.2024, 19.01.2024.

B cpennenm za roo

CB C3 13 CB

0B 103 OB

i8]

Puc. 1 — ITorTOpAeMOCTE HanlpaBlIeHHH BeTpa 0 JaHHEIM cTaHIHH Ha KapOoHoBoM momnHroHe, %

6
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Tabmuma 2 — IloBTOpPAEMOCTh HAmpaBICHHH BeTpa IO JAaHHEIM CTAaHOHH Ha KapOOHOBOM

TIOJIHT0HE, %

Mecsm Hanpasnerne

C CB B OB IO 103 3 C3

I 5.5 4.7 9.7 19.7 23,1 14.4 12,6 10,2
II 13.2 11,7 11.7 14,9 20,6 11.1 6.1 10,7
juil 5.3 8.2 12.5 229 29.6 12.5 4.6 4.4
I\Y 22,7 12.8 8.9 11,7 14.3 7.7 6.0 16,0
i 23.0 11,1 7.3 10,7 9.9 6.1 7.8 24,1
VI 225 6.3 3.7 7.0 11,0 7.8 10,2 31.3
VII 16.4 7.3 5.2 11,7 21.8 11.8 74 18.3
VIII 26.0 6.4 3.3 5.3 7.9 7.8 11,5 31.8
IX 20.7 5.6 3.7 8.5 14.5 9.2 9.6 28.2
X 7.2 7.1 6.8 15,2 28.8 15.2 10,2 9.6
X1 7.4 12,0 16,5 19.6 16,2 9.8 9.4 9.1
XII 8.3 11,5 14.8 18.8 20,0 11.8 7.0 7.8
Ton 14.8 8.7 8.7 13.8 18.1 10.4 8.6 16.8

W3 BriABneHHEBIX 16 nHeH ¢ BBHICOKHMH CKOpO-
CTAMH BeTpa abcomioTHOe GONBITHHCTBO IIPHXO-
IHTCA HA  OCeHHe-3HMHHH  HepHoa,  HTO

obbpacHAeTca mpeobmamanHeM meTtoMm 2023 roaa
MOT o5 AHTHITHKIIOHHYIECKOTO XapakTepa, KoTopas
MOATBEPKAAeTCA PeKHMOM oGnagnocTH (Tabm. 4).

Tabmmma 3 — [ToBTOPAEMOCTE CKOPOCTEH BeTpa 110 rpaJamiiaM, %o

CKOpOCTh BeTpa. M/C

Meell I T TT.272.313.4] 4.5 5.6 |6.7]7.8]8.9]9.10]>10
I 357 | 329 | 182 | 7.8 32 13 | 05 | 02 | 01 00 | 0.0
i 206 | 355 | 21.0 | 9.1 33 1.0 | 03 ] 01 | 00 | 00 | 0.0
T 27.7 | 351 | 21.0 | 9.8 4.1 1.6 | 05 | 02 | 0.1 0.0 | 0.0
V. | 43.0 | 256 | 158 | 84 2.0 17 | 08 | 04 | 02 | 01 | 01
v 552 | 264 | 114 | 4.6 1.7 05 | 02 | 00 | 00 | 00 | 0.0
VI 557 | 261 | 11.4 | 47 1.6 04 | 01 | 00 ] 00 | 00 | 0.0
VIL | 529 | 27.8 | 12.7 | 46 1.4 04 | 01 | 00 ] 00 | 00 | 0.0
VIIL | 60.7 | 246 | 98 | 3.6 1.0 03 | 01 | 00 ] 00 | 00 | 0.0
X 652 | 23.1 | 79 | 2.6 0.8 02 | 01 | 00 ] 00 | 00 | 0.0
X 38.8 | 303 | 167 | 8.1 35 14 | 06 | 03 | 0.1 01 | 0.1
X1 37.0 | 31.8 | 18.0 | 83 33 1.0 | 03 ] 01 | 00 | 00 | 0.0
X1 | 356 | 32.1 | 183 | 86 35 13 | 04 | 01 | 00 | 00 | 0.0

PaccMoTpeHHe 06TaYHOCTH B PaMKaX HaIIeTo
HCCIIENOBaHHA O00YCIOBIEHO HE0OX0THMOCTRIO
XapaKTEPHCTHKH pPeXKHMA HHcOmAmHH [11], gTo
0co0eHHO BayKHO B JIETHHH MEpHOM, KOTAA TpA-
Mas CONMHEYHAA PaJHAITHA JOCTHTAET MAKCHMAIB-
HBIX B TOI0OBOM XO/I¢ 3HAUEHHH H CIY)KHT (akTo-
pom, OTIpeIeTIAFOTITAM XapaKTePHCTHKH

COCTOSHHA IIECHOTO TOPHOYETO MaTepHAla H MO-
KET CTaTh NPHIHHOH BO3HHAKHOBEHHA MOKapo-
omacHO# oGctaHOBKH. KpoMe Toro, oGIadHOCTB
KaK MPEJTHKTOP XapaKTepa IOTOJBI IO3BOJAET C
JOCTaTOYHOH J0MeHl HaJeKHOCTH CYIHTh O ITHK-
TOHHYECKOM HIIH AHTHITHKJIOHHYECKOM XapaKTe-
Pe IOTO/IbI B TOT HITH HHOH MECHII.

Tabmuma 4 — [ToBTOpAEMOCTE KOTHIECTBa 00me 061agHOCTH, %

Tom/mecan
ObnagHOCTE 2022 2023 2024
X0 1 I I I\ A VI VII VIO X X X1 XII 1
Besobnagao | 210 | 230 | 108 | 113 | 397 | 194 | 231 | 125 | 275 | 288 | 57 | 112 | 85 | 52
1 6amt 04 | 04 | 00 | 04 | 1.7 | 16 | 25 | 00 | 04 | 04 | 04 | 00 | 04 | 00
7 _36ama | 20 | 69 | 22 | 52 | 92 | 11,7 | 160 | 141 | 194 | 146 | 3.6 | 2.2 | 1.6 | 44
4 bamma 12 | 20 | 36 | 24 | 21 | 40 | 63 | 60 | 49 | 67 | 53 | 1.8 | 16 | 2.4
5 bawios 20 | 16 | 1.8 | 16 | 38 | 48 | 1.7 | 93 | 65 | 63 | 16 | 1.8 | 08 | 08
6 bawIoB 40 | 40 | 22 | 44 | 71 | 105 [ 105 ] 7.7 | 73 | 54 | 45 | 27 | 32 | 36
7. 8bamoB | 56 | 81 | 9.4 | 11,7 | 13,0 | 206 | 189 | 214 | 174 | 163 | 142 | 80 | 11,7 | 141
9 bawiob 28 | 20 | 22 | 60 | 46 | 40 | 42 | 69 | 45 | 75 | 85 | 3.1 | 32 | 32
10 6amos | 605 | 52.0 | 67.7 | 56.0 | 188 | 23.4 | 168 | 222 | 121 | 142 | 563 | 665 | 688 | 64.1
Tymas 04 | 00 | 00 | 08 | 00 | 00 | 00 | 00 | 0.0 | 0,0 | 00 | 27 [ 00 | 20

Jlerom 2023 roma mpeoOmamana MamooOmad-
Haf moroja (cM. Ttabm. 4). C ampend mo ceHTAOpPb
cyMMapHasd IOBTOPAEMOCTh oOmieH 00madHOCTH
He IpeBImana 5 6amioB 52% cpokoB. C oKTAOpA
1o AHBaph Ipeo0NajaiH MacMypHBIE JHH, Cpel-
HAAd  [IOBTOPAEMOCTh  OOMIET0  KOJNHYECTBA

00maKoB, MmpeBbIIaromee 5 GalIoB, C OKTAODA
2023 roga no suaBapb 2024 roga coctasria 84%.
IIpu cpaBHenHH gaHHBRX AWS 310 mo obmagno-
CTH ¢ HaOmMOJeHHAMH Ha METeOpPOIOTHYECKOH
cTannHH «Ka3aHb-0IOpHAM» He BEIABICHO 3HATH-
MBIX pa3IHYHi, YTO0 OOYCIOBICHO OIH30CTBIO
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(B CpaBHEHHH ¢ CHHONTHYECKHM MacIITabom)
TodYeK HaOmrojieHHA. PesXHM 00NAaTHOCTH B pac-
CcMaTpHBAEeMBIH IEPHOJ XOPOMIO COTTACYETCA C
BBIABIICHHBIMH AHOMANHAMH B XOJ€¢ KOJIHYECTBA
aTMoc()epHBIX 0CATKOB.

C TOYKH 3peHHA YBIaXKHEHHA (peKHMA
aTMoc(epHBIX 0CaJKOB) MHEPHOJ HCCIENOBAHHA
BBIJANCA aHOMAambHBEIM. J{1a ymoOcTBa cpaBHe-
HHA C HOPMOH H BBHAy KOPOTKOIO pifa
HaOMOJeHHH Ha TIONHTOHE, HE IIO3BOILAIOMEM
BEIBHTE HOPMBI (HOPMY B KIHMATOIOTHH
NpPHHATO TPHBOAHTE A 3(0-IeTHero ImepHOA)
JUIA TOYKH HAOMIOJeHHH, 1A XapaKTepHCTHKH
AHOMATBHOCTH peXKHMAa OCAaJKOB CpaBHEHHE
TIPOBOJHIH C HOpMaMH OIMHKaHIIeH MeTeopoio-
radeckoii craHmEH «Kasaap-omopHad» [12, 13]
(Tabm. 5). BrIBIeHAa XOpOMIasd COTNIaCOBAaHHOCTH

CyMM aTMoc(epHBIX OCAIKOB B XOJOJHBIH Ie-
PHOI rojia H 3HAYHTEIbHBEIC pazmHIud (17 MM
B Mae, 18 MM B ceHTA0pe) B TEIUIBIH IEPHO.I
roja, 9ro oOYCIOBIEHO TJIAaBEHCTBYIOMEH po-
TBI0 MECTHBRIX (AKTOPOB B JIETHHH IIEPHOJ,
npeobiaaHAEM JOKATBHBIX TTHBHEBBIX
0CaJIKOB.

JI1A OIeHKH CTelleHH 3acyNUIHBOCTH BereTa-
IHOHHOTO II€PHO/IA TIPHBEEHEI 3HAYEHHA THAPO-
TepMHYIECKOro  Kosbdunuenta  CelAHHHOBA
(T'TK) [12]:

I'TK =10R/3 T,

rae R — cymMa ocaakoB 3a IIEpHO]I ¢ TeMIlepa-
TypamMH Beime +10°C, XT — cymMMa akTHBHBIX
TeMIOepaTyp.

BererannornasiH nepuoa 2023 roga xapakte-
pH30BalCA 3aCYNLTHBEIMH YCIOBHAMH.

Tabmmma 5 — XapaKkTepHCTHKA PEKHMA aTMOC(epPHBIX 0CaIKOB

Tog/mecar
Ilokazarens 2022 2023 2024
XII I T m vV v VI VI VI X X XI | XO 1
lgl)ca;mm.
|QOJTHTOH
@aws3), | 31| 261 | 24 | 45 5.8 55.8 6.9 443 | 203 | 276 | 625 | 60.8 | 559 7
MM
Kazan- 80.1 19 297 | 464 2 38.7 9 572 | 213 96 | 785 | 838 | 634 | 745
OIOpHAA
A M -7 71 | 227 | 29 38 17.1 21 | -129 -1 18 16 | 23 | .75 | 35
Kmarae-
CKafd HopMa
o o), | 486 | 457 [ 353 | 378 [ 333 | 364 | 567 [ 626 | 541 | 498 | 539 [ 452 | 486 | 457
Kazann
OTEIOHEHHE
OT HOPMEL 315 | 267 | 56 8.6 313 23 477 | 54 | 328 | 402 | 246 | 386 | 148 | 288
ocamkos (M),
Kazans
CynMMa aKTHB-
HBIX TeMIepa- 2373 | 4775 | 4994 | 6765 | 6372 | 4562
vp. °C
I'TK Cemyrm- 008 | 081 | 018 | oss | 033 [ 021
HOBa
VYemosaa = & = E = =
N — s | 25| g2 | 35| 2 S
- gsm - e - =
OEepPHOIA o g ) g ) o

CoBpeMeHHEIE KIHMATHYECKHE H3MEHEHHA
MPOABIAIOTCA HE TONBKO B H3MEHEHHH CYMM
atMoc(epHBIX 0CaIKOB, HO TaKke H B HX
«KIIACTEpH3AIHH», KOTOpad BHIpaKkaeTci B PoO-
CTe MOBTOPAEMOCTH CIOy4aeB C OCAJKAMH BEI-
COKOH HMHTEHCHBHOCTH (IIHBHH) H COKpAIleHHH
VMEpEeHHBIX H cl1abex saBmeHHi [14, 15]. B
paccMaTpHBAaEMBIH IE€PHOJ He OTMEUeHO CIIy-
YaeB CHIBHBIX JHBHEBBIX OCAIKOB IIPEBBIMANO-
mux 15MM/12 gacoB, mpeobGnagalH IEPHOIBI C

cnabeiMu H Ge3 ocamkoB (tabm 6). IIpomoin-
JKATETBHOE OTCYTCTBHE CYMIECTBEHHBIX OCa-
KOB BeleT K HCCYNIEHHK) I€CHOTO TOPIYero
MaTepHala, 9YTO MOXKET IPHBECTH K BO3HHKHO-
BEHHI0O TMOXapoB. B HcclemyeMblii MepHOT
OTMeYalH H 3aTDKHBIE 3acyNUIHBBIE HEPHOIBL:
¢ 01.042023 mo 25.04.2023 (25 pgmed), c
16.05.2023 mo 29.05.2023 (14 pme#H), c
2.07.2023 mo 11.07.2023 (10 jmeH), «c
30.07.2023 mo 16.08.2023 (17 nmei).

Tabmuna 6 — KonHdecTBO ciydaeB ¢ 0caJJkaMH Pa3IHIHOH HHTEHCHBHOCTH

Ton/mecan
me““fg;‘l’g’;cw°”> 2022 2023 2024

XO |1 Jo]Jm]v]v]vi]vi]Jvil | X] X | xX1] xu i

Be3 OCamKoB 30 | 44| 12 | 27 | 54 | 44 | 47 | 40 | 49 | 48 | 29 | 28 | 22 71
Cradrre ocazxa (0...3), Ho 13 ezl 217|810 5 7 |20 17] 18 25

He De3 ocaJKoB

‘VMepeHHbIe ocanyd (4...14) 10 1 1 4 0 2 1 5 1 1 9 6 ] 6
Crubable ocamks (15..49) 0 0] 0] o0]o]|1]o0] o 0 0]l 0] 0] 0 0

BrmAHAE KPYIHBIX TOPOJOB CKa3bIBAETCA Ha
TOBEICHHH OCHOBHBIX  KIHMATOOOpa3yIOMHX
dakxTopoB [16, 17, 18]. Jlm1 Ka3aHm ropojackoi
OCTPOB TeIlTa HAXOJHT CBOE OTPayKeHHE B XOJe
CpeHEMeCAIHOH TeMIepaTypsl Bo3myxa. OTwme-
YeHa CE30HHAA 3aBHCHMOCTH Pa3THUHH MEXKTY

TOYKAMH HaOmromeHHi (Tabm. 7), CKa3bIBaeTCA
BIHAHHE KPYIIHOTO TOopoja, KOTOpOoe MaKCHMATb-
HO B TeIUTBIH IepHOJ, KOTAa pa3HHIA B cpegHe-
MECAIHOH  TeMmeparype  cocTtaBiier 2°C
(ceHTA0pE) H MHHHMAIBHO 3HMOH — 04°C
(HOAOpPB, AeKabpb, MapT).
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Tabnuma 7 — OCHOBHBIE METEOPOIOTHYECKHE MapaMeTphl Ha JIECHOM YJacTKe KapOOHOBOro
TMOJIATOHA H OmKaimel MeTeoponoradeckoi ctaHHH PocragpoMera «Ka3aHb-0OpHAD?

Ton/Mecsn

Iloxa- 555> 2023 2004

3ateim [ @ Tm ] v ] Vv | T [vi]vim] X | X | X X1 i

il I
ABTOMaTHYecKad CTAHITHA Ha JJeCHOM ydacTKe KapODOHOBOIO HOIHTOHA

Te°C | 77 | 110] 82 | 1.1 | 90 | 144 | 148 [ 201 ] 182 | 135 | 50 | 02 | 92 | 132

V.mlc | 14 | 15 | 18 | 19 | L7 13 13 | 13 | L1 10 | 17 [ 1.7 [ 17 17

RIL % | 87.6 | 803 | 83.7 | 77.0 | 523 | 654 | 657 | 735 | 73.1 | 76.7 | 82.6 | 86,8 | 839 | 818

2

Pr.ym | 731 26.1 524 | 435 5.8 55.8 6.9 443 203 276 | 625 | 608 559 71.0

Cranmng ceTH PocragpoMera «Ka3aHb-oIopHAT)

T°C | 81 | 116] 7.7 | 15 | 104 | 161 | 167 | 218 | 206 | 155 | 5.7 | 02 | 86 | -12.8

V.wic | 17 | 18 | 20 | 22 | L8 L7 16 | 1.7 | 16 13 | 21 | 10 | 2.1 2.1

RH % | 865 79.5 834 | 765 | 46.1 53.6 535 | 634 58.7 64.5 794 | 85.1 82.8 828

Pr,nm | 801 | 190 | 297 | 464 | 20 | 387 | 90 | 572 ] 213 | 96 | 785 | 83.8 | 634 | 745

PazmanA Bo BpeMeHHOM XO/Ie cpeIHeMecTd-
HBIX 3HaYeHHH OTHOCHTEIBHOH BIa/KHOCTH HMe-
10T Ce30HHBIE OCOOSHHOCTH, C BBIpa/K€HHBIM MaK-
CHMYMOM B JIeTHee BpeMi, KOrja Ha MeTeoCTaH-
uuH «KazaHp-ollopHasg» OTHOCHTENBHAs BIaXK-
HocTh Ha 10...15 % HIXKe, 9eM Ha ydacTke [lomn-
TOHA, 9TO CBA3AaHO C OCOOEHHOCTAMH IO/ICTHIIAKO-
IMeH MOBEPXHOCTH B YCIIOBHAX ropoja (Gompmas
IIomank acganbTa) H GOIBINOH ILTOMANH THCTO-
BOH MOBEPXHOCTH H, KaK CIEACTBHe AaKTHBHOH
3BaNoTpaHCIHpAIHH B paioHe [lomxurona. B 3uM-
Hee BpeMA B CHIIy OTCYTCTBHA Pa3MHYHH B Xapak-
Tepe NOACTHIAIONEH MOBEPXHOCTH BIAXKHOCTH
BO3yXa TTaBHBIM 00pa30M OIpeAenieTca Troc-
TIOJICTBYIOIIEH BO3AYIIHOH MaccoH, CyIIecTBEH-
HBIX pa3iHIHE MeXTy ¢oHOBOH ctaHumi H Ilo-
JHTOHOM HE OTMEYaeTCA.

BoiBoabl. BrisiBieHa GapbpepHaA poib Jec-
HBIX HacaXJIeHHH, KOTopad CIIocOOCTBYET CHHMKe-
HHI0O  CpeJHEMeciIHBIX CKOpOcTeH  BeTpa
(ma 0,1-0,6 M/c) H MOBTOPAEMOCTH OIACHBIX

MIKBATHCTHIX YCHICHHT BeTpa (He Gonee 0.1%).

Otemaomas poib KPYHHOTO TOpPOJa BhI-
3BIBAET PA3IHYHA B TeMIEpaType BO3IyXa B
cpengaeM 3a rox 0,5°C ¢ MakCHMyMOM B Tell-
moe Bpema roma (2°C) H MHHHMyMOM B
samuee (0,4°C)

Pazmuunii B XoJe H3MEHEHHA 00JIadHOCTH
He BBIMBIEHO, UTO 00YyCIOBICHO ONH30CTRIO (B
CPaBHEHHH C CHHONTHYECKHM MAcCIITaboM)
Touek HaOmogeHHa PexHM o00Ia4HOCTH B
paccMaTpPHBAEMEIH IEPHOJ] XOPOIIO COrjacyeT-
cA C BBIABICHHBIMH AHOMATHAMH B JHHAMHKE
KOIIHIeCTBa aTMOC(EPHBIX OCA/IKOB.

AHamA3 cymMM aTMoc(epHBIX OCaJKOB BBI-
ABHII XOPONIYIO COTJIACOBAHHOCTh MENIY Me-
TEOCTAHINHAMH B XONOJHBIH MEpHOA Toja
(=7 MM B nmexabpe H AHBape) H 3HAYHTEIHHBIE
Pa3HYHA B TEIUIBIH mepHoj] (<12 MM B HIOIE),
9T0 OOYCIIOBIEHO TIIABEHCTBYIONMIEH POIBIO
MeCTHBIX ()aKTOPOB B IIETHHH HEPHOA H TIIpe-
o0majaHHEM JOKAIGHBIX JTHBHEBBIX OCAIKOB.
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FEATURES OF METEOROLOGICAL FACTORS REGIME IN THE FOREST AREA
OF “CARBON-POVOLZHYE” CARBON POLYGON
T. R. Aukhadeev, A. B. Mustafina, A. A. Lukmanov

Abstract. The provision of heat and moisture are key factors in the issues of vegetation of forest ecosystems.
The purpose of the study is to analyze the behavior of the main meteorological parameters in various local conditions, to
identify patterns in their temporal course. The data of observations at the meteorological station of Roshydromet, located
in the northern part of the city of Kazan, and the automatic station at the forest site of the carbon polygon “Carbon-
Povolzhye” in Zelenodolsk district of the Republic of Tatarstan in the period from 01.12.2022 to 31.01.2024 were com-
pared. The selected meteorological stations are located in different conditions, and the terrain features are reflected in the
change of meteorological parameters. During the period under review, the influence of the city proximity on temperature
differences was noted - the average annual air temperature at the testing site is 1.05°C lower than at the meteorological
station in Kazan. In May and June the temperature difference reached 1.9°C, the differences in winter are less significant
(on average 0.5°C). The study of differences between the regimes of meteorological parameters in forest ecosystems is
becoming especially relevant in the context of a changing climate and an increasing risk of forest fires. The forest edge
conditions are characterized by a high degree of horizon closure-wind shadow. In the annual cycle at the carbon polygon,
days (16 days) with a maximum wind speed of > 10 m/s were identified, the vast majority of them occur in the autumn-
winter period. No significant differences in cloudiness were revealed between the meteorological stations. During the
period under review, there were no cases of heavy precipitation exceeding 15 mm/12 hours. An assessment of the degree
of aridity of the vegetation using the Selyaninov hydrothermal coefficient showed that the growing season of 2023 was
characterized by arid conditions.

Key words: metcorological observations, urban heat island, wind regime, forest barrier role.
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