DOI:10.21513/2410-8758-2024-1-93-108 V]K: 521.524.3

KJ’IaCCI/I(l)HKaIH/Iﬂ TO4YeK 3eMHOIi MOBECPXHOCTH,
OCHOBaHHAas HAa CBOMCTBaX roaoBoro xojia mnepeMeHHbIX,
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Pedepar. [Ipennoxen noaxos K OlIEHKE CE30HHOCTH, OCHOBAHHBIN Ha CBOM-
CTBax TOJIOBOTO XOJa XapaKTEPUCTUK — IMEPEMEHHBIX COCTOSHUS — IMPHUIOBEPX-
HOCTHOTO c10si. MaKTUYECKO OCHOBOM 3TOH OLICHKH SIBJISIETCS MACCUB MECSAYHBIX
3HAUCHUN KaKOW-ITHOO0 MePEMEHHOM COCTOSIHUS MPUTIOBEPXHOCTHOTO CJIOs (TeMIie-
paTypa, cyMMa OCaJKOB M T.II.) 32 KJIMMAaTHYECKHd 3HAYWMBIA TeproJl BpEMEHHU
(manpumep, 1, 2 unu 3 pecarunerus). CuuTtaercs, 4YTo B Mpejeiax 3TOro nepuoaa
BO3MOXXEH JIMHEUHBIM TPEH]I UCCIeyeMON MEepPeMEHHOM, HO XapaKTep HEeHaIpaB-
JICHHOW M3MEHYMBOCTH HE MeHseTcs. B pesynbrare aHamusa 3THUX NaHHBIX IS
T000T0 To/1a B TIpe/iesiax paccMaTprUBaeMOTO TIepruoia BpEMEHH YCTaHABIHBAIOTCS
3HAQUYECHUS MapaMEeTPOB TOJIOBOTO XOAa, T.€. CE30HHBIX CUCTEMATHYECKUX OTKIIOHE-
HUH OT CPEeTHEr0I0BOTO 3HAUCHHS, a TAK)Ke UX CTaHJapTHHIE OTKIOHeHus. [lanee,
B KaXXJIOM IOy KaKIOMYy MECAIly CTaBUTCS B COOTBETCTBUE uMclO R, paBnoe 1,
(-1) mmu 0 B 3aBUCHMOCTH OT TOTO, SIBIISIETCS JIM COOTBETCTBYIOIIEE €My
OTKJIOHEHHE JIOCTOBEPHO ITOJIOKHUTEIbHBIM, JOCTOBEPHO OTPULATEIBHBIM WU
HEOTpeJIelIeHHBIM B OTHOIIEHWHM 3Haka. OJTta  R-mocinemoBaTenbHOCTH
HCIIONIL3YETCS JIJISl XapaKTePUCTHKU Ce30HHOCTU. [lyis mpuMmepa KiacCHu(UKAIUU
TOYEK TeorpauIecKoro MpOCTPAHCTBA C MCIOIH30BAaHNEM CE30HHOCTH B padboTe
BBIOMpAJICSI TON, COOTBETCTBYIONIMIA IICHTPY pPacCMaTpHBacMOro IepHoja
BpemeHHu. CuymTaercs, YTO M OBYX TOYEK Treorpauueckoro MpOCTPAaHCTBA
CE30HHOCTh B OTHOIICHHUU H3Yy4aeMOHl MMepeMEHHON HJEHTHWYHA, eCclIu uX R-
TOCJIEOBATCIIFHOCTH, COCTOSINHE M3 12 dYHCell, COBMCIIAIOTCS ITUKIMYSCKOM
MIEPECTAHOBKON MecAIleB. DTOT MOJXOJ NPUMEHEH K TJIOOATFHOMY aHalu3y
CE30HHOW W3MEHYHBOCTH TemIepaTypsl. llpm 3TOM WCHONB30BaHBI JTaHHBIE
peananmza NOAA-CIRES-DOE 20th Century Reanalysis V3 3a 1981-2010 rr.
[lomydennas kmaccuukamusi CE30HHOCTH TPENCTaBIeHA B BHUAE KapT-CXeM H
CcHa0)KeHA COOTBETCTBYIOIIUMHU I'eOrpapuueCKUMH KOMMEHTAPHUSIMU.

KuaroueBsle cioBa. Kimvart, MmeTeoposornieckue nepeMeHHbIe, PUKIaTHbIC
WHJICKCHI, TOIOBOM XOJI, KJIaCCH(HKAIUS CE30HHOCTH.
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Abstract. An approach to assessing seasonality is proposed based on the
properties of the yearly course of variables characterizing a state of the near-surface
layer. The factual basis of this assessment is an array of monthly values of a
variable of the state of the near-surface layer (temperature, total precipitation, etc.)
over a climatically significant time period (for example, 1, 2 or 3 decades). It is
assumed that within this period a linear trend of the variable is possible, but the
nature of non-directional variability does not change. As a result of the analysis of
these data, for any year within the time period under consideration, the yearly
course parameters, i.e. seasonal systematic deviations from the annual mean, as
well as their standard deviations are estimated. Further, for each year, any month is
assigned with a number R equal to 1, (-1) or 0, depending on whether the
corresponding deviation is positive, negative or uncertain with respect to the sign.
This R-sequence is used to characterize seasonality. For an example of classifying
points of geographic space using seasonality, the year corresponding to the center
of the time period under consideration was chosen in this paper. For two points in
geographic space, seasonality in relation to the variable being studied is considered
to be identical, if their R-sequences, consisting of 12 numbers, coincide under
cyclic permutation of months. This approach is applied to the global analysis of
seasonal temperature variability. In this case, data from the NOAA-CIRES-DOE
20th Century Reanalysis V3 reanalysis for 1981-2010 were employed. The
resulting classification of seasonality is presented in the form of schematic maps
and provided with appropriate geographical comments.

Keywords. Climate, meteorological variables, applied indices, yearly course,
seasonality classification.

BBepeHue

Unes stoli paboOThl BO3HHKIA MPH TOCTPOCHUU KIUMATHUCCKUX apealioB
BUIOB, UCXOO U3 UX KIIMMATUYCCKHUX IMMPEIUKTOPOB. ODT0 — COOCTBEHHO KJIMMATH-
YECKUE 3HAYCHUS METCOPOJIOTUICCKUX BETHMYUH (CPEIHUE 3HAUCHUS TEMIIEPaTyPBbl,
KOJIMYECTBA OCAJIKOB ¥ T.J.) WM MPUKJIATHbIC KIMMATHYSCKAE HHJICKCHI — TEMIIC-
patypa utojs (CaMoro TEIIOTo MECAIa) WM SHBaps (CaMOTo XOJIOMHOTO MECSIa),
CyMMa 0CaJIKOB HJI THAPOTEPMUYECKHN KOIPQHUIIMEHT 32 BETeTAlHOHHBII MTEPUO
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1 T.11. [IpoGrieMbI BOSHUKIIN TOT/Ia, KOT/Ia OLIEHKH, TTOTy9eHHBIE JUIA Hallei CTpaHbl
WM PETHOHA, PAaCHOJIOKEHHBIX B CeBEpPHOM IOyIIapyuH, ObUIO HEOOXOIMMO TOTY-
yuth U ans KOxHOTO monmymiapus — cM., Hampumep, (Jobpomobos u ap., 2023).
Benp camprii Termmenii Mecsim B CeBEpHOM TOIYIIAPHH, CKaXEM, B YMEPEHHBIX
IIMPOTaX - UIOJIb - BOOOIIE TOBOPS HE SBJIACTCS TakOBBIM B FO’KHOM momyinapuu.
[lepBBIif UMITYITBC — BOCHOIB30BATHCS MOJYIIAPHOW CUMMETpPUEH W CUUTATh, YTO
CaMBI{ TeTUIbIi MecsI B HOXHOM MoTyIapun ecTh SHBAPh, IPUBOIUT K HEBEPHOMY
pe3ynbTary.

Jna mpeomoneHust 3TUX MpoOlieM B AaHHOW paboTe MpeliokeH MOAXOA K
OIICHKE CE30HHOCTH, CIICITUMUIHON IJIsT KaKOH-TMOO0 TIEPEeMEHHON COCTOSTHHSI TIPH-
MOBEPXHOCTHOTO CJIOS ¥ OCHOBAHHBIM Ha CBOMCTBaX €€ TOJI0BOTO X0/a. DTOT MOJI-
XOJIl IPUMEHEH TIPH CUCTEMAaTHYECKOM TII00aThHOM PACCMOTPEHUH TOIO0BOTO XOJa
CpeIHEeMECSYHON TeMIIEPaTyphl B pa3IMIHBIX TOYKAX Teorpauieckoro mpocTpaH-
crBa. Ce30HHOCTh XapaKTepu3oBalach (PU3MUECKH MPOCTEUIIMM 00pa3oM, uepes
CBOICTBa TOIIOBOTO XOJa — IEPHOAaMHU Tona, KOTJa CpeIHEeMEeCSYHbIEe 3HAUYEHUS
OombIIIe THOO MEHBIIIC CPEIHETOA0BOTO 3HAYCHHS H3yJaeMon mepeMeHHo#. Takoi,
HECKOJIBKO (popMasbHbIHN MOIX0 — B Ayxe Kiaccudeckoro moaxona B.I1. Kénmena k
knaccudukanuy kauMaroB. OCHOBHBIC HANPABICHUS KIACCH(PUKAIMA KINMMAaTOB
CHUCTEMAaTHYCCKH TIpeCTaBIeHH B myommkanmn (Kucmos, 2023).

MeTtop

Hccenenyrores cBOMCTBA NEpeMEHHON X — OJHOM M3 XapaKTEPUCTUK IIPUIIO-
BEPXHOCTHOTO CJI0s1 (HAaprMep, TeMIepaTyphl BO3AyXa WIH CYMMBI 0caakoB). Bpe-
MEHHOE pa3pelieHue s 3ToM Xapakrtepuctuku — 1 Mmecsu. PaccmarpuBaetcs
COBOKYITHOCTb 3HAYE€HUH 3TOM [IEPEMEHHOMN {Xl-{ j}> TAe I — HOPSIAKOBBIH HOMED roja
t;(1 < i<l),aj—nopsaakosslit Homep Mecsna (1 < j <J =12).

s aHanu3a COBOKYIHOCTH 3HaueHMH {X; J} MIPUMEHSIETCS  CJIeTyIoIas
MOJIENIb!

Xf,j :((l‘l‘ (Yfi)‘l"ff‘l‘ (b]-l-ﬁjtl)—l- ']i,j! (1)

rie a, o b;, p; (1 < j <J = 12) — mapamerpsl Mozenn. OHH XapaKTepu3yoT
JETEPMUHUPOBAHHYIO COCTABIISIONIYIO M3MEHEHHS pacCMaTpUBaeMon TiepeMeHHON
BO BPEMCHU:

(a + at;) — MaTeMaTHYeCKOE OXKUIAHUE CPEHETO0BOTO 3HAYEHHs TEMIIEpa-
TYPBI B TOIL £};

(b + B; t;) — MaTeMaTHYECKOE OXKHMAAHUE CHCTEMATHYECKOTO OTKIOHCHUS B
roJ ¢; CPEeIHEMECSIUHOro 3HaueHus j-ro mMecsua (1 < j <J = 12) or maremaruye-
CKOT'0 OXXHMJaHMS CPEIHET0A0BOI0 3HaYEHUs B TOJ ¢;; IIPHU 3TOM

J I
Z bj:OH B}ZO

j=1 j=1

95



CemeHos C.M., Jo6pontobos H.10.
Semenov S.M., Dobrolyubov N.Yu.

JUIs1 XapaKTepUCTUKHA HEHANpPAaBICHHOM W3MEHUMBOCTU PaCCMaTpHBACMOMN
MIEPEMEHHON BBEACHBI CIENYIOIINE CTydYaliHbIE BEJINIUHBIL:

& — IEeHTpUPOBAHHAs CiIydaiiHas BeJIMUMHA ¢ aucnepcueit D;

1]j - UICHTPUPOBAHHAS CITy4aiiHas BelMInHa ¢ auctepeueit D; (i; ; — ee peann-
3a1usd B IOJ £;).

3HaK acTepucKa «*» gajee O3Ha4yaeT, YTO 110 COOTBETCTBYIOLIEMY HHIECKCY
npoBesieHo ocpenHenue (ot 1 o J mist uanekca j u ot 1 go / ans unaexca i). Han-
CTPOYHBIN CUMBOI « ~ » O3Ha4yaeT OLEHKY TOro MapaMeTpa, KOTOpOoe MO HUM Haxo-
JUTCSL.

1. PaBenctgo (2)

X, = (ata)+(5+m; ), 2

TIOJlyYCHHOE OCPEAHEHUEM PaBeHCTBA (1) 10 MHAEKCY j, OKA3bIBAET, YTO {X; » | 1u-

HEITHO 3aBHCHUT OT #; C TOYHOCTBIO JI0 peanusanmii (<; T 77; ), (ueHTpHpOBaHHO
G

> D )- Jlast OueHOK

J_; i

n=1

aucnepcuit Dy H D; , 1 < j <J, ucnonb3yercs COOTHOIEHHE (3):

CIIy4alHOM BEJIMYHMHBI, JUCHEPCHSA KOTOPOH ecTh Dy + (

ot ()oY @) O

3HaueHUss a W O BBEIYHUCIIAIOTCS 110 OOBIYHEIM (hopMyiIaM JIMHEHHOH perpec-
CHH:

vl e
-~ — |R :‘-_X- Jlr — i ) ~ o~
f— &m lﬂn ‘. . 3:1 * Ha:}{“—gtz_
Lm=iltm— te)* s

2. [lna 3amaHHOTO HOMEpa Mecdlla j B JeBOM 4acTu cooTHomeHus (1) —
IIOBTOPUM €TO 3/1€Ch B HECKOJIBKO U3MEHEHHOM BHJIE:

X, ;= (a+b)+(a+B)+(&+n, ), )

npu i =1,..., / IpecTaBIeHbI 3HAUCHUS, TMHEHHO 3aBUCSIINE OT /; C TOUHOCTBIO JI0
peammsanuit (&; + 77; j) CITy4aiiHOH BEIMYHMHBI, TUCHIEPCHs KOTOPOii ecTh Dy + D;.
Yucma g; =(a+b)my= (a+ [3}) — MmapaMeTpbl 3TON JTMHEHHON 3aBUCMMOCTH.

Jlnst oueHok mucniepenii Dy 1 D;  MCIONB3yeTcst COOTHOIICHHE (5):

. . 1 I G i 2
Do + D; = o m:l(XmJ —(g; + }’jfm)) ; ©)

o Z{n:l(Xm.j_ X»«,j)(tm— t.)
d Th=1(tm—t.)?

rae 1 g“j — (X:,,J- = ?jf-:,) — OLICHKH ), U g, (1£j<J=12)

COOTBECTCTBCHHO.
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3. Cootromenus (3) u (5) BMecTe 00pa3yloT CUCTEMY YpaBHEHUH

D0+( ) Zn 1 -n_U

Oyt Dy= Vs j=Tec]

IIe

=7—3 Z(Xm, (a+ atm))

~

W= Z(Xm] it y) m)) j=1..]

m=1

Ee pemenusi:

]
b, = jf_Ul_(]Ul_l))nZ:an,

Dij=Vij—Dy, j=1,..,].

[Tpu BBHIMONHEHUHU PacyeTOB MO 3TUM (OPMYyJiaM CIiepBa UCIOIb3YETCs mep-
Bast popmyna. Ecim Dy okasbiBaeTcsl OTPHUILATENBHBIM, TO IPHHUMaeTCs D, = 0.
Ecnu D, HEOTpHIIATENIBLHO, @ IPU UCIIOIB30BAHUHM BTOPOH (HOPMYIIbI D] IoIy4a-
€TCsI OTPUIIATENIBHBIM MPH KaKoM-T100 j, 1 <j <J, To npuHUMaeTCs Dj = U1 3TOTO .

4. PaCCMOTDI/IM Tenepb, BBIPAKECHHE Cj(t) bj + ﬁjt A BBIYMCIUM €r0
OLIEHKY € (f)— ) + ﬁl

G(t) = b+ Bt =(g;— a)+ (7 — @)t=(X.; —7jt.) — (X, —@t.) + (Fjt — at) =
= (Xj— X*,*) +(t— t)(¥;— ).

Jlns ymoOcTBa BBIKIAIOK BBIYMCIMM MO-OTACIBHOCTH MEPBBINA YICH MOCIeI-
HEW CyMMBI U BTOPOW MHOXHUTEJb BTOPOIO WIEHA!

Xoj— Xeo=[la+at)+ &+ (b +Bjt) +nj] — [(a+ at) + & +1..] =
= (bj+ Bit.) + (. j— M) (6)

);. oy Zin:l(Xm,j - X*,j)(tm - tw) . m 1(XTIH - X»,,»,.)(tm - f,) .
/i = - =

an:l(tm - t*)z Zm:l(tm - tw)z

_ Zin:l(xm,j - X ’_Xm,* + XA,-:)(tm - t*)
Zm 1(tm - twr)z

97



CemeHos C.M., Jo6pontobos H.10.
Semenov S.M., Dobrolyubov N.Yu.

YuuThiBas, 4To

Xmj— Xej— Xmp + Xop =[(a+ aty) + Em + (bj + Bjtm) + myj | —
“[(a+at,) + & + (b + Bjt.) + nuj1-[(a+ aty) + & + ]+
+[(G + ((t*) + E*+ 7)*,*] = ﬁj(.tm - l}) + [Um,j T Naj T Nmx + ’)*,*]'

MTOJTy4aeM:

E£n=1(7)mj — Im x:)(tm e t*)
m 1(tm - tw)z

ji—a= B+

(7)
W3 paBencts (6) u (7) cinemyert, 4To

: = i * T t,
= (B + Bit) ¥ (g — mes) + G~ &) [ﬁj 3 Zm_l(n'zn'] L 5 )] =
n=1(tm - t:'()

1 e e
= (0 + (. — 1..) + (£ t*)[z"’ 1(tmj — 1)t t’)].

Zm 1(tm - t&)z

OG603Ha4NM CUMBOJIAMH (i; U V(f) COOTBETCTBEHHO BTOPOE M TPEThE Cliarae-
MOE MOCJICIHETO BBIPAKCHMS, a CHMBOIOM 0(f) ux cymmy. B crenyromeii
BeIKIake E[] u D[] 03HauatoT COOTBETCTBEHHO MaTEMAaTHYE€CKOE OKUAHHUE U JIHC-
MEPCHIO BETMYHH, 3aKTIOYEHHBIX B KBaIPaTHbIC CKOOKH. BBIYHCITHM AHCTIEPCHIO

D[6;()] = E [(uj + vj(’t))z] = E[w;?] + 2E[ujv;(0)] + E [(vj(tf))z]

ITOYJICHHO:

£l = 2(1-2)+ 2 0

n=1

_ Shue1 B[y = 1) Oy = M, )]t — £)]
2E[ujv;(0)] = 2(t — ) [ i (tm — t.)? -

D;
g ] [T](l _%) & ]]LZZ{I:an](tm =i &)
= 2(E=1) STty — 1.2 =

D; Zm (tm_ *)
:2(1‘—&)[71(1 = UZ ] 1 — =0;

m 1. (t’m
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(t=t2 N
E[(vj(t))z] =757 i )t BE Z E[(mj — 1tme) (e = e )1(tm — £ (& — £) =

m= 1(tm =
k=1
g J
(t — t..)z 2 1
= 5m (1 D + = Z n tm_ . tr — t,) =
[Zin=1(tm = t»«)z]z nZ:l 'k[ _]) 12 ]( ) ( k )
k=1

J _ e
o LA e

B mpenmoceiHeM BeIpakeHuH O, ;, — cuMBOJI KpoHekepa.
Takxum o6pazom

J

- 1 (t— t.)?
D[6;(0)] = (1 ——) D; +,EZ [ o (tm— r*)z]'

=1

IIpu ¢ = t« (T.€. B «CpeIHUID» MOMEHT BPEMEHH) 3TO BhIpa)KEHUE HMEET Hau-
Ooee mpoCcTol BU:

J
D[e;(t.)] = %[(1 - JZT) D, +,r_122 D, ]
n=1

5. Inst XapaKTEpUCTUKH CE30HHOCTH (OPMHPYETCS ITOCIEeI0BaTeILHOCTD
{R;} mo crenyromemy npasuiy:

com &(t.) = by + Pyt. < —1.645_|D[6;(t.)], To Rj=-1;
ecmu ¢(t.) = by + Bjt. > 1.645 /D[Bj(t*)] ,ToR;=1;

B OCTaJIbHBIX ciTy4asx R; = 0.

3neck 1.645 ectb 95-51 OIHOCTOPOHHSS KBaHTHIJIb HOPMAJIBHOTO pacrpesaee-
HUSL.

Cuyuraercs, 4TO ABE TOYKH Ireorpauueckoro MpoCTPaHCTBA IPUHAIIIEKAT
OIHOMY KJIACCY IO XapaKTePUCTUKE CE30HHOCTH, €CIM UX R-mocnenoBarensHOCTH
COBIIAAIOT JIMOO MOTYT OBITH COBMEIIEHBI LUKJINYECKOW NEPEeCTaHOBKOM 10
HOMEpy MecsIIa.

PesynbTathl U 06cyxaeHue

W3105XeHHBII B IPEABLAYILEM pa3enie MEeToO IPUMEHEH ISl KIacCU(PHUKALIUH
TOYEK TeorpaduuecKoro MpOCTPAHCTBA, UCXOAS U3 JaHHBIX MECSYHOIO pasperie-
HUSA O TeMIIepaType B MPHUIIOBEPXHOCTHOM ciioe. MCTOUHHK JaHHBIX — peaHain3
NOAA-CIRES-DOE 20th Century Reanalysis V3 (NOAA/CIRES/DOE 20th
Century Reanalysis (V3) npenocrasmisiercs B pexume cBobomHoro moctyma NOAA
PSL, Boulder, Colorado, USA, https://psl.noaa.gov). JlaHHble XapaKTEepU3yIOT
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1981-2010 rr.; mpocTpaHcTBeHHOE paspemieHue - 1°x1°. KiroueBas myOnukaius, B
KOTOPOH XapakTepusyrorcs 3Tu nannele — (Slivinski et al., 2019).

Jns peanmzanyy M3MOKEHHOTO BBINIE alNTOpUTMa OblIa HamMcaHa Ipo-
rpaMMa, OCYIIECTBIISIONIAs pacdeT MapaMeTpoB TrOAOBOTO XOAa, OIEHOK JUCIEp-
CHii ¥ aHAJIN3 COBNACHUN R-TI0CIEA0BaTEILHOCTEH C TOYHOCTHIO A0 IUKIHYECKOMI
MEPEeCTaHOBKM HOMEpOB MecsieB. O0xon Touek (y310B reorpaduueckoil CeTKH)
MIPOM3BOIMTCS C 3ala/ia Ha BOCTOK U ¢ ceBepa Ha for. [IprcBoeHme ToukamM HOMEPOB
KIIACCOB TPOUCXOAUT aBTOMATHYECKH, B IIOPAIKE OOHAPYKEHHS OUYEPEIHOTO
Knacca. B pesynerare npoBeneHHON KiIacCU(PHUKALUK BbIeneHO 516 Knaccos.

Ha puc. 1 npeacrasnen pe3ynasrar kiaccudukamnmu. Otodpaxensl 16 cambix
MHOTOYHCIICHHBIX KiaccoB (¢ gucimoM Todek Oomnee 100 xaxmprit). I{BeToBast map-
KHPOBKAa M R-TIOCIIEOBATEIHHOCTH (IO TEPBOM HAWICHHOW TOYKE KOHKPETHOTO
KJacca) ykasansl B Ta01. 1. KoopauHaTsl mepBoi TOUKH COOTBETCTBYIOIIETO Kiacca
yKa3aHbl BO 2-M CTONOIE, YMCIO0 ToueK — B 3-M. COpTHPOBKa KJIaCCOB — MO yObIBa-
HUIO KOJMYECTBA TOYEK, BXOASIINX B KITacc.

OcTanpHbIE - KITaCChl C MAJIBIM YHCJIOM TOYEK - IPUMBIKAIOT K AKBATOPHAIIh-
Ho¥t 30He. OHM He OTOOpaXkeHbI Ha puc. | — OecuBeTHBI. MOXKHO MPEIOI0KHTD,
YTO WX Pa3HOOOpa3ne — pe3yibTar MPEkKAe BCETO HEUETKON BBHIPAKEHHOCTH T0J0-
BOTO XO/Ia MHCOJISIIIMK B 3TOM YacTH reorpaduvyeckoro mpoCTPaHCTBA U, BCIIEA-
CTBHE JTOTO, OOJBINEr0 BIHMSHUS PETHOHANBHBIX M JIOKAIBHBIX (DaKTOpOB
HEepaIUaMOHHON PUPOJIBI.

Camblii MHOTOYHCIICHHBIH KIIacC MPEACTaBICH CE30HHBIM MPO(pUIIeM C HOMe-
poM 3. OH mMeeT 6 TemIbIX U 6 XOMOJHBIX MECSIEB. XapakrepeH aisi EBpormsr,
bmmxaero Bocroka, Cesepo-3amamuHoit Adpuku, OONBIICH YacTH TEPPUTOPUN
CIIIA u obmmpHbIX YacTed ATnanTudeckoro, Tuxoro, Muamnuiickoro u CeBepHOTro
JIenoBHUTOTO OKEaHOB.

Tabauna 1. R-mocnenoBaTenbHOCTH (CE30HHBIE TPOQHITH)
KJIACCOB C YKciIoM Touek Gonee 100 kaxaprii

Table 1. R-sequences (seasonal profiles) of classes with more than 100 points each

Ne Knacca 1-a TOuKa yncnotouek | 1|12(3|4|15(6|7]|8]9(10(11|12
82°c.w. 30°B.A. 18642 -1)-1)-1(-1 -11-1
90°c.w. 10359 -11-1f-1(-1 -11-11-1
87°c.w. 75°B.A. 9394 -1f-1]-1]-1 0f-1f-1
21°c.w. 74°s.A. 5091 -11-1 -1)-1)-1)-1)-1)-1
72°c.w. 59°3.4. 4500 -1(-1)-1(-1 -1
75°.w. 2°s.A. 3275 -1|-1]-1f-1{o0 -1(-1
66°c.w. 121°3.4. 2750 -11-1{-1| 0 -11-1
77°c.w. 18°8.A4. 2415 -1]-1f-1]-1 0f-1
75°c.w. 31°B.4. 1747 -1]-1(-1|-1|0 0(-1
22°c.w. 77°8.A. 1610 -11-1 0O|-1|-1)-1|-1|-1
24°c.w. 62°B.4. 600 -1(-11-1 0f-1
48°c.w. 145°3.4. 433 -1]-1(-1]-1(-1]0 0|-1
25°c.w. 75°B.A. 351 -11-1]1 0 0-1]-1
24°c.w. 64°B.A. 333 -11-11-1 -1
48°c.w. 152°3.4. 278 -1|-1]-1|-1f-1f 0 -1]-1
25°c.w. 73°B.A. 246 -11-1| 0 -11-1
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[Ipoduns ¢ HoMepoM 7 uMeeT 7 MECSIIEB C TEMIIEPATyPOl BBIIIE CPEIHETO-
noBoil. Tunmuen nist ceBepHOW AQpuKH, 3amafHOW ABCTpaluH, TPOIUYECKHUX
pationoB Unmutickoro n Tuxoro okeanos, JlansHero Boctoka. OTMeuaercs Takxe
B CeBepHOIl AMepHKe U BIOIb AHTApPKTUYECKOTO IUPKYMIIOISPHOTO TEUSHHS.

IIpopunu ¢ Homepamu 1 u 30 xapakTepHbI A1 CEBEPHOM U I0KHOM MOJISIp-
HBIX 00JIacTell COOTBETCTBCHHO, XOTS BCTPEUAIOTCS U B 9KBATOPHAIbHOM 30HE. Y
HHUX COOTBETCTBEHHO 5 U 4 MecsiIa ¢ TeMIIepaTypoi BEIIIE CPETHETOIOBOM.

[Ipodunu 2, 5 u 6 UMEIOT 1O 5 TEIUIBIX MECSIIEB, HO Y HUX MEHee YeTKHM
IIePEeX0]l MEXIy TEIUIBIM U XOJOAHBIM IepHOAaMu. DTH 00JacTy Yalle BCEero rpa-
HUYAT C 00JACTSIMH ¢ Ce30HHBIMU NpoduiasiMu 1 u 3, 00pa3ys 30HY mepexona oT
4acTell MPOCTPAHCTBA C 5-10 TEIUIBIMU MECSALIAMH K YacTAM C 6-10.

Js obnacteit ¢ ce3oHHbIME Tipodwismu 25, 10, 9 cutyanus aHanoruvHa.
VY HUX MO0 4 TEIIBIX MECsla U MEHee YETKUM MepeXxo] MEXKIY TETUIBIM U XOJIO/-
HBIM NeprogaMu. DTHU 00JacTH rpaHuvar ¢ obmactsamu c¢ npodmwrsimu 30 u 1,
o0pa3sys 30Hy Iepexoia OT YacTel NMPOCTPAHCTBA C 4-Ms TEIIBIMH MECSIaMHu K
4acTsM C 5-10.

Ob6nactu ¢ ce30HHBIME TpoduisiMu 4, 8, 12 Taxoke ABIAIOTCS NEPEXOIHBIMU
OT 9acTel MPOCTPAHCTBA ¢ 6-F0 TETUILIMU MECAIIAMHU K 9acTsIM C 7-10.

B nenom, oOHapyxeHbl 6 CE30HHBIX MPOQUICH ¢ ONpeAenIeHHbIM, PE3KUM
MIEPEXOAOM MEXY TEIJIBIM M XOJIOAHBIM NIEPHUOAAaMHU (B TOM YHciie 001acTH ¢ 3-Ms
1 8-10 «TETUIBIMIY» MECSIIaMH B TOMY), a OCTAIbHBIC CE30HHBIE MPOo(MIN XapakTe-
PU3YIOTCA MCHCEC YCTKHUM IEPCXOJA0M, KOrga MEXKAYy OTUMU IE€puoaaMu €CTb
Mecs(bl), st KOTopeix R = 0.

80°C.w.
60°c.w.
40°c..

20°cw.

20°0.1.
40°0.uw.
60°10.w.

80°0.w.

180°3.. 160°3.a.  140°3.4. 120°3.4.  100°3.a. 80°3.4. 60°3.4. 40°3.. 20°3.4. 0° 20%8.4. 40°8.4. 60°8.4. 80°8.a.  100°8.a. 120°%8.4. 140°8.a.  160°6.a. 180°8.A4.
s 7 [N & [ 5 [T« N ;N > [N 2 renneix noanepnona
Pucynok 2. [InutensHOCTH TEIIOTO meproa (Mec.)

Figure 2. Duration of the warm period (months)

N3 516-n oOHapy)xeHHBIX 323 Kilacca OTIMYAIOTCS HAJTUYHEM JBYX OTHEIb-
HBIX JIOCTOBEPHO «TEIUIBIX» MOATIEPHOOB. DTH KIIAaCChl MAIOYHCICHHBI; UX CE30H-
Hble MPOQHUIN OTIMYAIOTCA IPYyr OT Apyra HPOAOJKHTEIBHOCTIMH «TETLIBIX)
MOZINIEPHO/IOB, YHUCIOM MECAIEB MEXIy HUMHU U HAJMIHEM MECAIEB C TeMIIepary-
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pamu OMU3KUMU K cpemnHerofoBeiM (R = 0). Becero B atux 323-X Kimaccax comep-
*kuTcs 1611 Touek. Bce oHM MPUMBIKAIOT K 9KBaTOpHAIbHOM 30HE.

Ha puc. 2 mpeacraBneHa kxapra oOnacTedl ¢ OOUHAKOBBIM KOJIMYECTBOM
«TEIUIBIX» MECALEB B rofy. 34€Ch K€ KPacHbIM LIBETOM II0Ka3aHbl 00JIACTU C ABYMS
«TETUIBIMI» TIEPUOJIAMHU.

Ha puc. 3a-3B u puc. 4a-4B 1151 caMoro oOLIMPHOTO Kilacca ¢ CE30HHBIM IIPO-
¢wiemM 3 mokazaHO, KaK LUKJINYECKHU COBUTACTCA TEIUIbIM IEPHOXN B PA3IUUHBIX
yacTsx reorpaduueckoro npocrpancTsa. HamoMHUM, 4TO CE30HHBIA MPOQUITE IS
KJ1acca 3 UMeeT CeqyIouil Bu: 6 MoApsA UAYIINX TEMIbIX Mecsala, a 3aTeM — 6
HOAPSIA UIYIIUX XOJIOAHBIX Mecsiua. Ha Bcex mectu pucyHkax OMpro30BbIM (poHOM
yKa3aH Bech kiacc 3. Te e yacTH MpOCTpPaHCTBA, Ui KOTOPBIX TEIUIBIA MEPHONT
COOTBETCTBYET YKa3aHHOMY B KOHKPETHOM DPHCYHKE W3 ILECTH, MPEACTaBICHBI
3€JICHBIM I[BETOM.

Puc. 3 xapakrepuzyer CepepHoe nonymapue. Ha puc. 3a BUIHO, UTO TETUIBIHA
MIEpUOA TOfia ampeb-CeHTSIOPh MPEACTaBICH BECbMa JIOKAIBHO, B OTPaHMYCHHBIX
9acTAX reorpamyeckoro MpoCTpaHCTBA. Taknue pa3pO3HEHHBIC TOMEHBI BCTpeda-
IOTCS B LIEHTPAJIbHON U FOr0-BOCTOUHOM Mekcuke, Y30ekucrane, TypkMeHucrane,
Ha cThike Tepputopuii Upana, Ilakucrana u Adranucrana, B I0KHOH dacTu Apa-
BHICKOTO TTOJYOCTPOBa, B SIKyTnu, B ceBepo-3amagHoit yactu Kuras u 8 Unann (B
npearopbsx ['mManaes). Teriplil meproa Mai-oKTOph THITUYEH, B OCHOBHOM, JJIS
MaTEpUKOB, HO OXBaThIBAET U HEKOTOPYIO YacCTh OKEAaHCKHX aKBaTOpPUI: CEBEpHBIC
mops Poccum Ha BocTtok oT HoBoit 3emum, ceBepHyro dacTh OXOTCKOTO MOpS,
Snonckoe Mope, BocTouno-Kuratickoe Mope, 1moiocy OT BOCTOYHOTO MOOEpexbs
I'pernanmuu no 3emmu @panna-Uocuda, a takxe Jlabpamopckoe Mope u Mope
badduna. MroHB-HOSOPH SABIAETCS TEIUIHIM IIEPHOIOM B OCHOBHOM JIJIS1 OOTIIMPHBIX
yacTel B TPONMUUYECKON 30He THXO0ro 1 ATIIAHTUYECKOTO OKEaHOB.

anpenb - ceHTA6pb

80°c.w. |

60°c.w.
20°..
20%0.w.

40%0.w.

60°0.1.

180°3.4.  160°3.4. 140°3.4. 120°3.4.  100°3.4.  80°3.4.  60°34.  40°3.4. 2034, 0 20°.a.  40°.4.  60°8.A.  80°.4.  100°8.4. 120%.4. 140°8.4.  160°6.4.  180%8.4.

Pucynoxk 3a. bupro3oBbiii (oH: Bech Ki1acc 3, 3eJICHBIH [IBET:
TEIUIBIA IIepUOJ alpeib-CeHTOPb

Figure 3a. Turquoise background: the whole class 3, green color:
warm period is April-September
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MaW - OKTA6pb

60°C.w.

40°c..

20°c.w.

180%.4.

20%0.w. gt ¢
40°0.1.
60°0.1w.
80°0.1.
180°3.5.  160°3.4. 140°3.4.  120°3.4.  100°3.a.  80°3.4. 60°3.. 40°3.. 20°3.5. 0° 20°8.4. 40%8.4. 60°%8.4. 80°6.4.  100°8.4. 120°8.5. 140°6.5.  160°.A.
Pucynoxk 36. bupro3oBbiii (oH: Bech Kilacc 3, 3€JICHBIH [[BET:
TETIBIA epUoa Mal-OKTAOPb
Figure 36. Turquoise background: the whole class 3, green color:
warm period is May-October
WUIOHb - HOS6PDb
80°c.w. I
60°c.w.
40°c.w.
20°c.w.
0°
20%0.w. g ¢
40%0.w.

60°0.1.

180°3.8.  160°3.a.  140°3.4. 120°3.4.  100°3.4.  80°3.4.  60°3.4.  40°3.4.  20°3.4. 0 20°.p.  40°8..  60°8.A.  80°6.4.  100°.A. 120°.4. 140°B.4.  160°..

Pucynok 3B. bupro3oBslii GoH: Bech Kiacc 3, 3eJICHBIN IIBET:
TEIJIbIHA MEPUOA HIOHb-HOSIOPb

Figure 3B. Turquoise background: the whole class 3, green color:
warm period is June-Novembe

180°8.4.

104



dyHaameHTanbHas v npuknagHas knumaronorus, T. 10, Ne 1, 2024
Fundamental and Applied Climatology, v. 10, no. 1, 2024

HOSI6pLb - anpenb

180°3.4.  160°3.4.  140°3.4.  120°3.4.  100°3.4.  80°3.A. 60°3.4.  40°3.A. 20°3.. 0° 20°s.4.  40°.4.  60°8.4.  80°6.4.  100°8.A4. 120°8.4.  140°6.4.  160°8.4.  180°B.%

Pucynok 4a. bupio3oBsiit hoH: Bech Kiace 3, 3eeHblil LBET:
TEIUIBIH TIepHo]] HOSIOpb-arpesb

Figure 4a. Turquoise background: the whole class 3, green color:
warm period is November-April

aekabpb - mai

180°3.8.  160°3.a.  140°3.4. 120°3.4.  100°3.4.  80°3.4.  60°3.4.  40°3.4.  20°3.4. 0 20°.a.  40°8.A.  60°8.A.  80°.4.  100°8.4. 120°.4. 140°8.4.  160°6.4.  180%8.4.

Pucynok 46. bupro3oBsiit hoH: Bech kiacc 3, 3eNeHbli IBeT:
TEIUTBIN TIEPHOJT IeKaOpb-Maii

Figure 46. Turquoise background: the whole class 3, green color:
warm period is December-May
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siHBapb - UIOHb

180°3.4.  160°3.4.  140°3.4. 120°3.4.  100°3.4.  80°3.4.  60°3.4.  40°3.4.  20°3.A. 0 20°%.5.  40°8.4.  60°.A.  80%.4.  100°%.4. 120%8.4. 140°%8.4.  160°6.4.  180°8.A.

Pucynok 4B. brupro3oBblii GoH: Bech kitacc 3, 3eIeHBII [[BET:
TEIUIBIN TIePUOJ ITHBAPh-UIOHB

Figure 4B. Turquoise background: the whole class 3, green color:
warm period is January-June

Puc. 4a-4B xapaktepusytor HOxHoe nonymapue. Temnslid nepuon HosOpb-
arpesb MPeJCTaBIeH B OCHOBHOM JIOBOJIBHO Y3KOW IHUPKYMIIOISIPHOM TMOJIOCOW B
npeaenax 60-70° ro.m. OH HaOmIOmaeTcs TaKKe JIOKAJbHO Ha CEBEPO-BOCTOKE
ApreHtunbl, B Mo03aMOUKCKOM MpOJMBE, Ha [Oro-3amafe u CeBEPO-BOCTOKE
Asctpamuu u B HoBoit 3enannnu. JlexkaObpb-Maii SBISICTCS TEIUIBIM TIEPHOIOM B
OCHOBHOM Ha OONIMPHBIX YacTax Tuxoro, AtiaaHTh4yeckoro, WHuiickoro u
IOxHOTrO OKeaHoB. Temublil IepUon roa SHBAPb-UIOHb MPENCTABICH B 3KBATOPH-
aJLHOM 30HE TpeMs perHoHaMu B THXOM, ATIaHTHIECKOM U MHIMIICKOM OKeaHax.

OTMeuaroTcsl TakKe HEe3HAuUTeIbHbIC M0 IJIomaan obmactu 3-ro Kiacca, B
KOTOPBIX TEIUIbII NEPUOA HACTYTIACT B HIOJIE, aBIyCTe, CEHTAOpe U (eBpase.

Ha puc. 3 u 4 BunHo, uro u B CeBepHOM nonymapuu, 1 B FOxxHoMm nomyima-
puH, s Kiacca 3 «TeIUTbliDy MepHoJ HACTYNaeT B OCHOBHOM TEM paHbIIE, YeM
BBIIIIE€ IIMPOTA. TO HECKOJIBKO KOHTPUHTYUTUBHOE YTBEPXKACHNE HA/l0 BOCTIPUHHU-
MaTh He 3a0BIBasl, YTO PEYb UET JHIIb O (PU3UUECKOM JIOKATBHOM TETIIIOMY TIePH-
ofe (T.e. KOrJga MHapaMeTp MECTHOTO, JIOKaJIbHOTO TOJOBOTO XoOJa JOCTOBEPHO
ITOJIOXKHUTEIICH).

BnarogapHocTu

HccnenoBanne BBITIOTHEHO MPH MOAMEPKKE CO CTOPOHBI CIETYIOIIUX MPO-
rpaMM U MPOCKTOB:

Tema eocyoapcmeennoco 3adanus Uncmumyma eeoepaguu PAH FMWS-2024-
0001, 1021051403088-5 «H3menenuss Kiumama, ux npuduHvl U nocieocmeus O
OKpYJicaioweti cpedbl U HCUHEOeSTMETbHOCU HaceleHus Ha meppumopuu Poccuuy,
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Tema 3.1. «Pazsumue memooos u mexHoro2ul KiuMamuiecko2o 00Cayicusa-
HUSA, BKIIOYASl COBEPUIEHCIMBO8AHIE MOOeNell NPOSHO3UPOBAHUS KIUMAMA, MEeMo008
OYEHKU NOCAOCMBULL USMEHEHU KIUMAMA, KIUMAMUYEcKo20 0O0CHOBAHUS HAYUO-
HAJIbHBIX A0ANMAYUOHHBIX NIAHO8 U MOHUMOPUHEaA d¢hdexmusnocmu adanmayuiy
2ocyoapcmeenno2o 3aoanusi OI'BY «UT'KOy» Ne AAAA-A20-120070990079-6.
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