denepanbHas CIyk0a 1o THAPOMETEOPOJIOTUH 1 MOHUTOPUHTY
OKPYKaIOIIEU Cpeibl

OI'BY «MHCTUTYT rIo0aIbHOTO KJIMMaTa U SKOJIOTHU
nMmeHu akagemuka FO.A. Uzpasns

BroJ/uieTeHb MOHUTOPMHIA U3MEHEHU U

KJAUMATa 3eMHOI0 1apa

IIpusemuas temneparypa — 2023

I'omoBo# 0030p

MockBa 2024



OI'JIABJIEHUED?

1. BBEJEHUE ... 3

2. TEMIIEPATYPHBIN PEXXMM Y TIOBEPXHOCTHU 3EMHOI'O
HIAPA B 2023 rony. OKCTPEMAIJIBHBIE AHOMAIJINU ................... 6

3. KPYIIHOMACHITABHBIE OCOBEHHOCTU U3MEHEHM A
[TPU3EMHOI TEMITEPATYPBI 3EMHOT O IIIAPA 3A TIEPHO/]
MHCTPYMEHTAJIbHBIX HABJIFOJIEHUI, 1850-2023 . ................. 17

4. BPEMEHHBIE Ps1/1bl PETMOHAJIBHO OCPEJITHEHHBIX
AHOMAJINU TTPU3EMHOM TEMIIEPATYPHL 1911-2023 1. ............. 22

5. TEOI'PA®OUYECKUE OCOBEHHOCTU COBPEMEHHBIX
MB3MEHEHUU KIIUMATA, 1976-2023 TT. <o oo eeeeeeeevereve e 26

6. 3BAKIIIOUEHUE ... .o 33

) BromiereHs noarotoBiied B DI'BY «UI'KDy». JlanHple TEeKymnUX HAOMIOACHWN (CBOAKHU
KIIMMAT u CHUHOII u3 oneparuBHoro noroka) noarorosineHsl B ®I'bY «BHUNT'MU-MLUJ» u ®I'BY
«I'mapomeriienTp PD». Bee OroiuteTeHrn MOHUTOPHHTA KJIIMMATa, CE30HHBIE W TOJIOBBIC, BEIITYCKAEMBIC B
OTBY «MT'KD», pasmemarorcs Ha canrte http://www.igce.ru/performance/publishing.

B BeImycKke mpuHUMany ydacTie coTpyaHUKH OT/aea MOHUTOPUHTA B BEPOSTHOCTHOTO MMPOTHO3a KIIMMaTa
OI'BY «MI'KD»: ML.YO. bapaun (pykoBoaurens), J.4. Panskosa, O.®. Camoxuna, Y.U. Antununa, T.B.
IInatosa, B.JI. CmupHoB

2) Ha 06710Ke MPUBEIEHO N0JIe CPEeHEro10BLIX aHOMAIUH TeMIIepaTyphl IPU3EMHOTO BO3IyXa
Hay cymei 3emroro mrapa: 2023 rox (sHBapb-Iekadps). Vcmonb3oBadsl cTaHMOHHBIE naHHBIe OI'BY
«T’KD»: T3288


http://www.igce.ru/performance/

1. BBEAEHHUE

B mHactosmem OrojuieTeHe MpeACTaBleHBbI JaHHBIE 00 AHOMANUSAX TEMIIEPATypHOTO
pexxuma 2023 rosa y MOBEPXHOCTH 3€MHOTO IIapa W OOHOBJICHHBIC (C YYETOM ITHX JIaHHBIX )
OIICHKM TCHJCHIMKA ero m3meHeHuid B TedueHue 1976—2023 rr. OueHKy NMpUBEIEHBI I Toa B
[EJIOM U KaXKJOro M3 CEe30HOB (B OTICIBHBIX CIIydasXx — M KaKJIOT0 Mecsia). AHOMAIUU
npuBeIeHbI K 6a30BoMy nepuoay 1991-2020 rr.

BrosnieTeHs NoJAroToOBICH B paMKax ornepatuBHOro Monuroputra kimmara GCCM (Global
Climate Change Monitoring) B ®IBY «MI'KD»®, ¢ ucrnonb30BaHMEM — JaHHBIX
METEOPOJIOTHYCCKUX HAOMIOCHUI O CPeJHEMECSYHOW TemIepaType MPU3EMHOr0 BO3ayXa Ha
3288 HazeMHBIX cTaHIMAX 3eMHOTO mapa (MaccuB 13288, nannsie UI'K3; maccus cpopmupoBan
U ©XKEMECSYHO IIOMOJHIETCA CpPEACTBAMHU TEXHOJIOTMHM MOHHTOPHHIA Ha OCHOBE CBOJIOK
KIIMMAT, CHHOII). IlapamnensHo B OroJUleTeHE NPUBOAATCS OLEGHKH IO JaHHBIM O
MIPUIIOBEPXHOCTHON TEMIIEpaType Ha TI100aTbHON CeTH S-TpagyCHBIX OOKCOB, TOKPHIBAIOIICH BCIO
TEPPUTOPUIO 3EMHOIO Ilapa, KOHTHHEHTHI M okeaHbl (MaccuBel HadCRUTS5, CRUTEMS,
HadSST4%, nannble MeTeocTyx0b Bennko6puTanny; B GI0IUIeTEHE YIIOMHHAIOTCS KaK «IaHHbBIE
Hadley/CRU» u wHCHONB3yIOTCSI B TOJHOM COOTBETCTBHHM C OpPUTHHAIOM, 0e3 Kakou-1r0o
KOPPEKTUPOBKH).

TakxuMm 00pa3oM, 6a30BEIM MACCUBOM JISI OIICHKH COCTOSTHUS TEMITEPATYPHBIX YCIOBUH Ha
cylie 3eMHOTro mapa ciyxut MmaccuB T3288, a maccuB HadCRUTS ucnonb3yercs aist co3aanus
NOJIHOW KapTHHBI Haj Cylied W okeaHamu. [yobanmbHbie BpemenHbie psabl HadCRUTDS,
CRUTEMS5, HadSST4 mnpuBoasaTcs HEMOCPEACTBEHHO I10 JJaHHBIM IPOU3BOAMTENS Kak
uHpoOpMallisid W3 aTbTEPHATUBHOTO HCTOYHHMKA. TEpMHUHBI «IIpU3EMHAas TeMIEparypa» H
IPUTIOBEPXHOCTHASL TEMIIepaTypa» pPacCMaTPUBAIOTCA B OMJIICTCHE KAaK CHHOHUMBIL
Pa3BepHyThIli KOMMEHTAapuii K MarepuaiaMm OFOJIJIETEHS C OIMUCAaHHWEeM HCIOJIb3YEMbIX
VWCTOYHUKOB, CETU CTAHIIMN U 3JIEMEHTOB METOJAUKH PA3MEILICH Ha caiTe UK.

Hanmomanm, uro B TexHomornto GCCM BBeieHBI JOMOIHUTEBHBIE MPOIICTyPhl pacuera
nauubix  KIIMMAT (cpenHeMecsuHas Temreparypa TMPH3EMHOIO BO3/AyXa) IO JaHHBIM
COOTBETCTBYyIOIUX cuHonThyeckux Habmogaenuit (CMMHOII) u mocnenyromero uCnoiab30BaHUS
ux 15 KoHTpoiia cBook KIIMMAT u nonosiHeHHs UX JaHHBIMHM HEJIOCTAIOLIUX CTaHIIUH.

CpaBHeHMe 1J7100a/1bHBIX BpEMEHHBIX PSA/0B TeMIepaTypbl NPU3eMHOI0 BO31yXa 10
nanHbiM MaccuBoB T3288 (MI'KD) u CRUTEMS (Hadley/CRU). Lenb cpaBHEeHHs: ¢ OAHOI
CTOPOHBI — YOEIUTBhCS B PENPE3eHTATUBHOCTH MaccuBa 13288, ¢ Apyrol — OLIEHUTH Mepy
HEOIPEeIEHHOCTH OIICHOK, IMOJIYYEHHBIX C UCIIOJIb30BaHUEM €MHOM CUCTEMbI HaOMI0JeHU, HO
pasHBIX METO/OB M TEXHOJIOTHH cOOpa NaHHBIX, UX 00paOOTKM M aHaiau3a. biaM3ocTh psoB

) Pemienne HeHTpaHLHOﬁ MCTO,Z[I/IHCCKOfI KOMHCCHUHU TI0 THUAPOMCTCOPOJIOTHUCCKUM U

remuoreodusnueckumM mporaoszam ot 20 gexabps 2016 r. — http://method.meteorf.ru

4 MaccuBbl MpUIIOBEpXHOCTHOH Temneparypsl CRUTEMS (tombko cyma), HadSST4 (Tonbko
mope) u HadCRUTS (cyma+mope) co3maHbl W TOAAEPKMBAIOTCS COBMECTHO IBYMS KOJJIEKTHBAMHU
Benukoopuranun — Xamm-nieatpom (Met Office Hadley Centre) u YHauBepcuretom Bocrounoit AHrimmn
(CRU UEA). [lanHble exeMecSYHO OOHOBIISIIOTCS M IyOJMKYIOTCS TPOU3BOJMTENIEM Ha web-calTax
http://www.MetOffice.gov.uk u http://www.cru.uea.ac.uk B ¢opme rIo0aTbHBIX CETOYHBIX TMOJICH (B
IEHTpaxX S-TpagyCHBIX O0OKCOB) 1 MIOOAIBHO OCPEIHEHHBIX BPEMEHHBIX PSIIOB (11 36MHOTO Imapa 1 000ux
nonymiapuit). B maHHOM BbIMycke wucmonb3oBansl ganusie HadCRUT.5.0.1.0, CRUTEM.5.0.1.0,
HadSST.4.0.1.0 or 16.01.2024.

% O 6romnerene GCCM (read me). — http://www.igce.ru/performance/publishing.



http://method.meteorf.ru/
http://www.metoffice.gov.uk/
http://www.cru.uea.ac.uk/
http://www.igce.ru/performance/

INPUMEPHO C CEPEeOUHBI MPOIIJIOro CTOJNICTHS YeTKO BHIHA YK€ BusyanbHo (puc. 1.1).
KonuuecTBeHHbIE OLIEHKU (CTATUCTUYECKUE XapAaKTEPUCTUKHU MTONApHbIX pa3HOCTEN) 110 JaHHBIM
3a 1976-2023 rr. (mepuo cOBpeMEeHHOTO IN100anbHOro norerienus) u 1924-2023 rr. (nmocnennee
cronerue) npuseaeHsl B Tabmuue 1.1 ans 3emuoro mapa, CeBeproro u KOxxHoro momymapuit
(Tonpko cymial).

Pucynok 1.1 — BpemeHHBIE pSIBI TPOCTPAHCTBEHHO OCPEIHEHHBIX TOJIOBBIX aHOMATUI
TeMIeparypsl mpu3emMHoro Bozayxa (°C) Hax cymeit 3emHoro mapa, Ceeproro u HOxHOro noiymapuii.

Hcnonvzosanvl gpemennvie psaovl, paccuumanivie no 0anuvim maccuga 13288 (UI'KD), u enobanvhvie

spemennvie psost CRUTEMS (Hadley/CRU), 1901-2023 rr.

Cpennee pasznuuue psmoB 3a 1924-2023 rr. mo pasHBIM TJI00ATBHBIM TEPPHTOPHUSIM
(3emHoI 1rap, mosrymapus) u nanaeiM (T3288, CRUTEMS) konebnercst B uatepsane ot -0,003
no +0,047°C, no 3a mocnennue 48 ner — or +0,009 nmo +0,021°C. PacxoxiaeHus psjioB B
KOHKpeTHBbIE rofbl ocne 1976 r. nukorna ve nocturanu 0,1°C, vo B FOII B 1930 1. u B 1940 1.
pacxoxaenue cocrasuio 0,19°C u 0,17°C, B CII — o moaysro we 6osee 0,08°C (B 1950 r.). Ipu
aToM crangaptHoe orkioHeHue paznuumii (0,018-0,050°C) Ha mopsmoK HUXKE CTaHAAPTHOTO
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oTkioHeHHs camuXx psaaoB (0,256—0,523°C), u Bo Bcex ciydasix psibl XapaKTepHU3YIOTCs BBICOKOU

Koppensiuei (He Hwke 0,99) u npenenbHO HU3KUM paznuyueM TpeHaoB (1o +0,01°C/10 ner)
(tabm. 1.1.

Taoauna 1.1 — Ouenku 6au30cTH/pa3nuius TI00aIbHBIX BPEMEHHBIX PSIOB
T3288 (UT'KD) u CRUTEMDS (Hadley/CRU) B cpenteM i TEPPUTOPUH CYIIIH 3EMHOTO I1apa
(3L), Cesepnoro (CIT) u FOxnoro (FOIT) momymapuii

1976-2023 1924-2023
Onerkca 3m | cn o1 31 cn o1
Koppensuus psinos 0,999 0,999 0,995 0,998 0,999 0,991
Cpennee paznuuue, °C 0,011 0,009 0,021 0,001 -0,003 0,047
CKO (curma) paznnunit, °C 0,020 0,018 0,027 0,028 0,026 0,050
Cpennee abcomoTHoe paznuuaue, °C 0,018 0,017 0,027 0,023 0,021 0,052
Makc. abcomoTHOe paznnuune, °C 0,044 0,041 0,089 0,077 0,078 0,187
PaznocTs k03¢ . Tpenaa, °C/10mer 0,005 0,004 -0,009 0,002 0,003 -0,012
CKO T3288, °C 0,417 0,496 0,256 0,460 0,523 0,321
CKO CRUTEMS, °C 0,409 0,489 0,266 0,447 0,510 0,345

Takum 00pa3oM, CTaTUCTHYECKHE OLECHKH HM3MEHYMBOCTH TEMIIEPATyphbl MPHU3EMHOTO
BO3/yXa 10 JaHHBIM MaccuBa 13288 (B JaHHOM cilydae — CPEIHETrOJI0BbIM), OUCHb OJIM3KH K
OIICHKaM I10 JaHHBIM BceMUpHO Npu3zHaHHoro maccuBa CRUTEMS. Jlns kakaoro m3 ce30HOB
AHAJIOTMYHBIC OIEHKHU, MPAKTUICCKH C TEM XK 3aKIIFOUSCHUEM, TIPEICTABICHBI B COOTBETCTBYIOIIHX
BBIITYCKaX CE30HHBIX OIOJUICTEHEH.



2. TEMIIEPATYPHBIH PEXKUM Y IIOBEPXHOCTH 3EMHOTI'O IIIAPA
B 2023 TOY. 9KCTPEMAJIBHBIE AHOMAJIMU

B cooTBeTcTBHM C OlICHKaMU, MTOJTYYEHHBIMH 10 BCEM HabopaM JaHHbIX (Tab:. 2.1), 2023
roa ObUT caMbIM TeIuibIM ¢ 1850 T. MO BCceM TpeM TJI00ATbHBIM TEeppUTOpHUsAM (3eMHOM mmiap,
Ceseproe u lOxnoe momymapus). B menom no 3emuomy mapy (HadCRUTS, cymra+mope),
aHoMmaius Temreparypsl coctasuia +0,533°C (npeapiaymuii makcumym +0,345°C 8 2016 1.).

Ta6auna 2.1 — Cameie Teruisie Toas! A 3emuoro miapa (3111), Ceseproro (CIT) u FOxuHoro (FOIT)
MOJTYIIAPUI TI0 JJAHHBIM Pa3HBIX UCTOYHUKOB: CpeIHsS 3a roj aHoManust VT u roj HaOIr0AeHUS

Panr 310 cn on
VT,°C | Tox VT,°C | Ton VT,°C | Ton
HadCRUTS5 (Hadley/CRU, cyma+mope)
1 0,533 2023 0,668 2023 0,397 2023
2 0,345 2016 0,514 2020 0,246 2019
3 0,335 2020 0,457 2016 0,233 2016
4 0,315 2015 0,424 2015 0,205 2015
5 0,307 2019 0,369 2019 0,166 2017
T3288 (MTKD, cyma)
1 0,738 2023 0,876 2023 0,399 2023
2 0,617 2020 0,724 2020 0,384 2019
3 0,570 2016 0,670 2016 0,328 2016
4 0,454 2019 0,492 2017 0,325 2020
5 0,438 2017 0,488 2015 0,310 2017
CRUTEMS (Hadley/CRU, cyma)
1 0,729 2023 0,859 2023 0,468 2023
2 0,573 2020 0,696 2020 0,370 2019
3 0,565 2016 0,664 2016 0,366 2016
4 0,429 2019 0,497 2015 0,329 2020
5 0,429 2015 0,480 2017 0,312 2017
HadSST4 (Hadley/CRU, mope)

1 0,469 2023 0,552 2023 0,382 2023
2 0,281 2016 0,415 2020 0,230 2016
3 0,278 2019 0,346 2015 0,219 2019
4 0,271 2020 0,342 2019 0,186 2015
5 0,262 2015 0,341 2016 0,162 2022

Ipumeuanue. KupHoim wipugdmom evideneHvl 3naueHuss adconomusix maxcumymos 1850-2023 ze.

I'eorpajuyeckoe pacnpesesieHne cpeiHeroI0BbIX AHOMAJINN IPUBECHO HAa PUCYHKE
2.1. B Tabmune 2.2 mpeacTaBiIeHbl 3HAYEHUS IMPOCTPAHCTBEHHO-OCPETHEHHBIX aHOMAJIHM,
TOIOBBIX M CE30HHBIX, JUII 3€MHOTO IIapa M KPYMHBIX PErMOHOB Mupa, B abcomoTHO# (°C) n
BEPOSITHOCTHOM (BEPOSITHOCTh HEMPEBBIMICHUsI) IKanax. B Tabmumax 2.3-2.4 s 3TUX Ke
PETHOHOB (MOJyIIapHsi, KOHTHHEHTHI, OKEaHbl M OCHOBHBIC IMUPOTHBIC MOSICa) TPUBEACHBI
YaCTOTHBIC PAaCIPENEICHUs] CPEIHETOJIOBBIX JIOKAIBHBIX AaHOMAIMH TIO 3HAKy M CTEICHH
HKCTPEMAIILHOCTH, a B Tabnuuax 2.5-2.6 — 3Ha4eHus ¥ paHrd CpeTHEMECIYHBIX aHOMAJIHIA.



PucyHok 2.1 — TIpocTpaHCTBEHHOE paclpeieiieHHe CPeTHEr0I0BbIX (SHBaph-a1eKkadppb, 2023 1.)
aHoMaiui puszeMHoit Temneparypsl (°C): a) o cerounsiM nanasiM HadCRUTS (Hadley/CRU, UK);
0) o craHIMOHHBIM AaHHBIM 13288 (MT'KD).

Anomanuu npusedenvl 8 omrionenusx om cpeonux 3a 1991-2020 ee. Kpyockamu b6enoeo (munumymol) u
JHCENMO20 (MAKCUMYMbBL) YBema YKA3AHO NOA0dNCeHUe OOKCO8/CMAHYUlL ¢ PeKOPOHbIMU 3HAYCHUIMU
AHOMANU. BHAUKAMU MeHbULe20 pasmepa YKA3ano RoNoxceHue 5%-X dKCMpemMyMo8 mo2o KHce 3HAKA.
B moukax pacnonooicenus cmanyuii Anmapxkmuodvl u I pennanouu NoKA3aHvl HUCTIOGblE 3HAYEHUs
HAbII00aeMbIX AHOMANUL, A NYCMbIMU DOKCamu (@) u wmpuxoexoi (6) — obnacmu omcymcmeust OAHHbIX.



Taéauna 2.2 — PeruoHaabHO OCpeIHCHHbBIC 3HAUCHUS aHOMAJIMY IIPU3eMHO# Temiiepatypsl B 2023 1. u

HX BEPOATHOCTH HCIIPCBBIIICHUA (B Cp€AHEM 3a I'oA U B KaKIOM U3 CC3OHOB)

Permon T'on 3uma Becna Jleto Ocenb
vT | F% | vT [ Foe | vT | Foe | vT | P | vT | F%
HadCRUTS5 (cyma+mope)
3eMHOM 11ap 0,53 | 100 | 0,28 | 97,3 | 0,39 | 99,1 | 0,60 | 100 | 0,71 | 100
CeBepHoOE HOIyIIapue 0,67 | 100 | 0,34 | 955 | 0,43 | 98,2 | 0,71 | 100 | 0,98 | 100
IOxHOE monymapue 0,40 | 100 | 0,22 | 96,4 | 0,36 | 100 | 0,49 | 100 | 0,45 | 100
ATtnantuka (15-70N) 0,71 | 100 | 0,42 | 99,1 | 0,57 | 100 | 1,03 | 100 | 0,77 | 100
Tuxwuii okean (20-65N) 0,64 | 99,1 | 0,56 | 100 | 0,44 | 97,3 | 0,62 | 98,2 | 0,86 | 100
® 65-90N 0,78 | 96,4 | 0,35 | 84,8 | 0,36 | 89,3 | 0,71 | 97,3 | 1,23 | 98.2
2 . [25-65N 0,86 | 100 | 0,53 | 97,3 [ 0,62 | 99,1 | 0,86 | 100 | 1,19 | 100
é % 25S-25N 0,41 | 100 [ 0,05 | 875 | 0,25 | 94,6 | 0,53 | 100 | 0,63 | 100
5 = |65-25S 0,43 | 100 | 0,46 | 100 | 0,47 | 100 | 0,45 | 100 | 0,34 | 100
90-65S 0,16 | 76,9 | -0,08 | 52,3 [ 0,49 | 71,2 | -0,22 | 60,8 | 0,65 | 87.3
T3288 (cyma
3eMHO 11ap 0,74 | 100 [ 0,31 | 946 | 0,46 | 96,4 | 0,77 | 100 | 1,11 | 100
CesepHoe nionymapue 0,88 | 100 | 0,43 | 955 | 0,57 | 97,3 | 0,83 | 100 | 1,30 | 100
IOsxHOe monymapue 0,40 | 100 [ 0,02 | 83 | 0,22 | 92 | 0,62 | 100 [ 0,65 | 100
CesepHas AMepuka 1,25 | 100 | 065 | 92 | 0,31 | 88,4 | 1,00 | 100 | 1,55 | 100
EBpazus 093991039 | 893(0,71|937 (081 | 100 [ 1,54 | 100
OxHas Amepuka 0,67 | 100 [ 0,22 | 92 [ 059 | 99,1 ( 0,94 | 100 | 1,04 | 100
Adpuka 0,55 | 98,2 (043|982 (038|929 (0,73 | 100 [ 0,93 | 100
ABcTpanus 0,02 | 82,1 (-0,81| 22,3 [-0,93| 19,6 | 0,60 | 96,4 | 0,57 | 955
AHTapKTHIIA 0,10 | 74,7 | -0,28 | 40,5 | 0,38 | 68,4 | -0,26 | 58,2 | 0,66 | 93,7
EBpoma 1,20 | 99,1 | 1,32 | 946 | 1,02 | 96,4 | 0,77 | 9555 | 1,58 | 100
Asus 0,85 | 100 | 0,24 | 83,9 [ 0,62 | 92,9 | 0,82 | 100 | 1,52 | 100
ApkTtuka (cyma) 1,19 | 9731 0,39 | 848 | 0,82 | 90,2 | 1,15 | 100 | 2,23 | 99,1
CRUTEMS (cyma)
3eMHO 11ap 0,73 | 100 | 0,31 | 93,7 | 0,45 | 97,3 | 0,79 | 100 | 1,07 | 100
CeBepHoe noJymiapue 0,86 | 100 | 0,45 | 955 | 0,50 | 96,4 | 0,84 | 100 | 1,29 | 100
IO>xHOE monymapue 0,47 | 100 | 0,02 | 85,7 | 0,33 | 955 | 0,70 | 100 | 0,64 | 100

Yenoenwie obosnauenus.
1. vT, °C — nabmonennas anomanus B 2023 roy (6a3oBsriit nepuog 1991-2020 rr.);

2. F% —3nauenue smnupudeckoit Gynkimn pactpeneaeus F=prob(X< vT o3 ) 10 1aHHBIM 3a
1911-2023 rr. (BepOSITHOCTH HEMPEBBILLICHN)
3. KpacHbIM mpu¢ToM BbIAEICHB A0COMIOTHBIE MAKCUMYMBI (HaHOOJIbIINE U3 BCEX 3HAUCHHUN
psna3a 1911-2023 rr.), cuHUM - OTpHLIATENFHBIE AaHOMAJIHH.

B cooTBercTBUU CcO cpeaHETo10BBIMU OlleHKamu (puc. 2.1, tabn. 2.3), Ha TeppUTOpPUH

3emHoro mapa B 2023 r. MoJIOKUTENbHbIE aHOMAJIMK TeMIepaTypbl cocTaBUiIM okoso 90% Beex
JOKaJIbHBIX JaHHBIX (87% 1o maHHBIM B O0kcax U 89% — Ha CTaHIMSX); U3 HUX 0K0j10 50% (47%,
u 53%) oxazanuch BbIe 95-ro mporeHTHIs (5%-3KCTpeMyMBbl Tera), B ToM uucie 6onee 15%
(15% u 19%) cranu Uit CBOMX IYHKTOB DPEKOPIHBIMHU (a0CONIOTHBIE MakKCHUMyMbI). Takas
CUTYyallUs CI0XKHIIACh, 3a CYET CEBEPHBIX YacTell Tuxoro n ATiIaHTH4ECKOro okeaHoB, CeBepHOI

n Oxnoit Amepuk, EBpazum u Adpuku, rme Oosjee MONOBHHBI JIOKAJBHBIX 3HAYECHUUN
temmeparypsl (0T 54 10 73%) Oblau BeImie 95-ro mpouenTwis, a 2023 ro okasacs Ui CBOETO
pErHoHa OJHUM U3 TPEX CaMbIX TEIUIBIX JIET B HCTOPHH HaOroaeHui (Tadm. 2.2).




OtpunatenbHble  CpeAHETOJ0BbIe aHoMamuu (0koino 8% BCeX JIaHHBIX) TaKXKe
HaOJIOJAINCh U HA CyIlle, U Ha aKkBaTOpUAX okeaHoB. B HOxHOM monyiiapuu oTpuIaTeIbHBIC
AHOMAJIMU HAONIOMANUCh Ha ceBepe ABCTpajnu, B AHTapKTHIE, Ha BOCTOKe bpaswinm, B
BOCTOYHOM yactu MHIMICKOro OKeaHa W B OTIENbHBIX pailoHax Tuxoro okeaHa. B menom, B
10)KHOM T1oJIsipHOM Tiosice 90-65S nmonst oTpuniaTenbHbIX aHoManuii coctaBmia 54%. B Cerepaom
MOJIIIIApUKM  OTPHIIATENIbHBIE aHOMaIMKM HaOmogamch B 3anaaHbix mratax CIHIA w
npuieraromie aksaropuu Tuxoro okeana, B CkanjauHaBuu, B CeBEpHOM MOpE M Ha CEBEpE
Nuanun.

Tabéauna 2.3 — YactoTHOE pacnpeaecHue J0KaIbHbIX CPEIHEr0A0BbIX aHOMAIHH 110 KATErOPHIM
B KPYIHBIX pernoHax 3eMHOro mapa 1o qanabiM MacciuBoB HadCRUTS u T3288, 2023 .

NN- Yucio 3HaYeHHi B Kaxknoii kateropuu (B % ot NN)
Pernon YHCITO AHOManmumn 5%-e sKcTpeMyMbl AOGComIoTHBIE
OoKcoB/ (OTH.I 1991—2029 IT.) xonoz[q/Tenna OKCTPEMYMBI
cTai| V<0 | V=0 | V>0 | X<Pp | X>Pes | X =min i X =max
HadCRUTS5 (cyma+mope)
3111 1455 8,1 4,7 87,2 - 46,9 - 15,3
CIl 892 6,2 2,9 90,9 - 54,5 - 19,5
IOI1 563 11,2 7,5 81,3 - 35,0 - 8,5
AO, 15-70N 129 0,8 - 99,2 - 64,3 - 40,3
TO, 20-65N 149 13 54 93,3 - 72,5 - 24,2
o 65-90N 83 20,5 2,4 77,1 - 19,3 - 4.0
E < . 25-65N 522 4,0 1,7 94,3 - 58,8 - 22.0
é % 25S-25N 561 7,8 6,4 85,7 - 47,1 - 11.6
5 = 65-25S 276 10,5 7,6 81,9 - 34,1 - 13.8
90-65S 13 53,8 - 46,2 - 15,0 - 8.0
T3288 (TonbKo cyma)

311 2460 8,2 3,0 88,8 0,6 52,6 0,1 19,2
CIl 2089 6,0 2,1 91,9 0,0 55,5 - 20,2
1011 371 20,5 8,1 71,4 3,5 36,4 0,8 13,5
C. Amepuka 412 4,9 2,7 92,5 - 60,9 - 21,1
EBpasus 1471 6,5 18 91,7 0,1 53,8 - 19,2
10. Amepuka 123 7,3 5,7 87,0 - 58,5 - 26,8
Adpuka 120 2,5 5,0 92,5 - 56,7 - 15,8
ABcTpanus 137 36,5 9,5 54,0 8,0 18,2 2,2 2,9

AHTapKTHIA 18 27,8 - 12,2 - 11,1 - -
EBporma 539 6,5 15 92,0 - 68,6 - 23,9
Asus 941 6,4 2,0 91,6 0,1 45,8 - 16,6
ApKTHKa, cymia 146 7,5 3,4 89,0 - 28,1 - 2,7

Yecnosuvie 0bo3uauenus.
1.V <0, V=0, V>0 — kateropuu aHoMaui;
2. P05, P95 — 5-5 1 95-51 nponieHTHIH
Ce3onnvie  ocobennocmu  pacnpedenenus  amomanui.  IlpocTpaHCTBEHHBIE
pacripesielieHus] CE30HHBIX aHOMaJIMH TPUBEACHBI Ha PHUCYHKE 2.2 MO JaHHBIM C YYETOM
(HadCRUTS5, cyma+mope) u 6e3 ydera (T3288, Tonpko cymia) OkeaHOB, a WX YHUCIOBBIC
0000menuss — B Tabnuue 2.4. Ilpu rmobGajbHOM PacCMOTPEHUHU CIIEAYET BBLACIUTH PEKOPIHO
TeIUIble, B CpeaHeM Mo 3eMHOMY WIapy, JIETO M OCEeHb (aHOMamus, cooTBeTcTBeHHO, +0,60,
+0,71°C) u momaBuiMe B MEPBYIO MATEPKY cambiX Teruibix 3umy (+0,28°C, panr 4) u BecHy
(+0,39°C, panr 3). Kpome Toro, B okeanax CeBeproro u KOxHOro momymapuii Bce MecsIibl roja
ObUTH TUOO CaMBIMH TEIUIBIMU, JTUOO B YKCJIE TIEPBBIX TPEX CaMbBIX TEIUIHIX (paHT HE BHIIIC 3)
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(uckirodeHus: siHBapb U (eBpasib B okeaHax HOKHOro mosymiapusi — 4eTBEpThIE BEITUYMHBI B
COOTBETCTBYIOIIMX DsJlaX), a Ha CyIle - BCE MECSIbl, HAYMHASA C WIOHA, ObUTM MO0 CaMbIMH
TEIUIBIMH, JIUOO B YHCIIE MIEPBBIX TPEX CaMbIX TEIUIbIX (paHr He Bhime 3). Ha pucynkax 2.3a-2.3r
AQHAJIOTMYHBIE PACIIPENEICHUS IETATU3UPYIOTCS ISl KaXKI0T0 MECS1a, HO TOJIBKO IO JJAHHBIM HaJl
KOHTHHEHTaMu (Tabi. 2.5-2.6).

Pucynox 2.2 — Cwm. puc. 2.1, HO mj1st ce30HHBIX aHoManuii 2023 T.: a) MO CETOYHBIM JAHHBIM
HadCRUTS (cyma+mope, Hadley/CRU); 6) mo nanusiM HazeMHbIX ctanimii T3288 (Tonbko cyma, UT'KD)
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Tabéauna 2.4 — YactoTHOE pacnpeacicHHe JOKaIbHBIX Ce30HHBIX anoMmanui B 2023 r.
B KPYIHBIX pernoHax 3eMHOro mapa 1o qanHpiM MacciuBoB HadCRUTS u T3288

NN- JoJist 3HaueHunii B Kaxaoii kareropuu (B % ot NN)
Pernon HCIIO 3uma Becna Jlero Ocennb
OOKCOB/
CTaHIMiT X<Pos = X>Pgs | X<Pos | X>Pgs | X<Pos = X>Pgs | X<Pos X>Pgs
HadCRUTS5 (cyma+mope)

310 1455 0,6 23,1 0,5 27,7 0,3 42,1 0,1 52,0
CII 892 0,3 20,9 0,4 28,0 0,1 47,6 0,0 63,3
TOI1 563 1,1 26,6 0,7 27,2 0,7 33,4 0,2 34,1
AO, 15-70N 129 1,6 33,3 0,8 49,6 - 76,7 0,0 58,9
TO, 20-65N 149 - 26,8 - 28,2 0,0 38,9 0,0 76,5
o 65-90N 83 4,0 7,2 1,2 8,4 1,2 33,7 0,0 33,7

E < .25-65N 522 - 24,9 0,2 28,0 - 45,6 0,0 59,2

é % 25S-25N | 561 0,2 15,9 0,9 28,9 - 48,1 0,0 62,6

5 = 1 65-25S 276 1,0 40,2 0,4 31,5 1,1 27,2 0,4 24,6
90-65S 13 8,0 - - 8 7,7 15 0,0 7,7

73288 (cyma)

311 2460 1,1 14,3 1,3 23,7 0,7 37,6 0,7 50,6
CII 2089 0,2 13,9 0,4 23,9 0,4 36,8 0,4 52,8
TOI1 371 6,2 16,2 6,5 22,4 1,9 41,8 1,9 38,3
C. AMepuka 412 0,2 34,5 0,5 9,0 1,0 36,9 0,7 36,2
EBpazus 1471 0,2 8,3 0,3 26,6 0,3 34,6 0,4 55,4
10. Amepuka 123 0,8 35,0 - 41,5 - 46,3 3,3 43,9
Adpuka 120 - 17,5 0,8 28,3 - 51,7 - 71,7
ABcTpaus 137 13,9 0,7 16,8 3,6 4,4 51,1 15 38,0
AHTapKTHIA 18 5,6 16,7 - 33,3 5,6 5,6 - 5,6
Espona 539 - 15,0 0,2 22,4 - 24,1 0,7 55,5
Asust 941 0,3 4,4 0,4 29,0 0,5 40,5 0,2 55,6
ApKTHKa, CyIa 146 - 11,0 - 8,9 - 37,7 0,7 28,8

Tabauua 2.5 — [IpocTpaHCTBEHHO- OCPETHEHHBIC 3HAUCHUS CPEAHEMECIHBIX aHOMAJTHI
npu3eMHol Temrepatypsl B 2023 1. ¥ ux paHrH (B LeJoM 10 3eMHOMY LIapy U TOJTYIIAPUSIM)

Pecuon Mecsauwt 2023 2. Too
o e v v v v vin] aix | x | xt | xn [1-XHl
HadCRUTS (cyma+mope)

31 ]0,2955|0,3174|0,5043|0,3044|0,3721|0,4961|0,6251 | 0,6741|0,7321|0,6801 | 0,7281 | 0,6641 | 0,533

CII 0,4045| 0,3954 | 0,6253 | 0,236 | 0,4362|0,5421|0,7481|0,8231|0,9551 | 0,9711 | 1,0091 | 0,8751 | 0,668 1

FOIT 10,1856 0,2386 | 0,384, 0,3731|0,3081|0,4491|0,5021 | 0,524:|0,5081 | 0,3891 | 0,448 {0,452 10,3971

13288 (cywma)

311 0,4126 | 0,4446 | 0,84753(0,15015| 0,3754| 0,6121|0,81710,9021 | 1,1131|1,0801 | 1,1221 | 1,0712 (10,7381

CIT 0,6025 | 0,5886 | 1,056 3 {0,156 165| 0,466 4 | 0,627 2 | 0,9001 | 0,9821 | 1,2341|1,2981 | 1,3651 | 1,25320,8761

TOIT |-0,052250,10117| 0,3446 |0,13614|0,157 12| 0,574 1 | 0,614 1 | 0,6821 | 0,8211| 0,5481 | 0,5463 | 0,6352 | 0,3991
CRUTEMS (cyma)

3 0,4096 {0,461 45| 0,7723(0,16814| 0,3973| 0,6471 | 0,8241|0,9081 | 1,0461 | 1,0691 | 1,0911 | 0,95720,7291

CIl 0,6265| 0,6395 | 0,9773 {0,08317| 0,4485| 0,6492|0,899:1 | 0,9651 | 1,1871| 1,3231| 1,345: | 1,1722 | 0,859

FOIT |-0,02622/0,10615| 0,364 6 | 0,3377 | 0,294 | 0,6441|0,6751|0,7921|0,7631 | 0,5601 | 0,5831 | 0,5283 | 0,468 1
HadSST4 (mope)

3 0,2643 | 0,2653 | 0,3583|0,4071 | 0,3831|0,4641|0,5761 | 0,5961 | 0,6431 | 0,5541 | 0,5711|0,5441|0,4691

CII 0,3053(0,2763 | 0,3363|0,4132 | 0,4271|0,5111|0,6791 | 0,7201 | 0,8211 | 0,7381 | 0,7451 | 0,6581 | 0,552 1

IOIT ]0,2244|0,2534|0,3792|0,4011|0,3401 | 0,409 | 0,464 1 | 0,4551 | 0,4471|0,3671|0,4021| 0,4381|0,3821

Tpumeuanue. HIOXHAMY WHACKCAMU TTOKa3aHBI paHTH (110 YOBIBAHUIO) B COOTBETCTBYIOIIMX BpeMeHHBIX psimax (1911-
2023 rr.). KpacHsIM IIBETOM BBIJICIICHBI 3HAYSHHSI C PAHTOM He BBIIIE 3 1 a0COIIOTHBIE MAKCUMYMBI (GKUPHBIH IpUT)
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Sumnuir cezon 2022/23 22, (puc. 2.2 n 2.3a) cTajg 4eTBEPTHIM CAMBIM TEIUIHIM 3UMHUM
CC30HOM B CpelHEeM M0 Bceir Tepputopuu 3emuoro mapa (maccuB HadCRUTS, anomanus
+0,278°C); TpeThuUM — MO aKBATOPHUSIM
okeanoB (MaccuB HadSST4, anomanus
+0,284°C; mpu »31toM B CeBepHOM
noyymapuu — TpeTbuM, B HOxxHOM —
YEeTBEPTHIM); U CEIbMbIM-BOCEMBIM - T10
tepputopun cymm (+0,306/0,305°C —
maccuBbl JaHHBIX T3288/CRUTEMD).

OcHOBHOI 0COOCHHOCTBIO 3UMBI
SIBIIICTCS.  OCYIIECTBICHHE KPYITHBIX
aHOMAaJIH 000MX  3HAKOB, Ha
KOHTHHEHTAX M OKEaHax, B CPEIHEM 3a
CE30H U B OTAEIbHBIC MECSIIBI.

Ha Bceii Tepputopun 3eMHOro
mapa, 3umont 2023 r., MOJ0XKUTEIbHbIC
CE30HHbIE aHOMaJuu cocTaBuwin 62%
JTAHHBIX TII00aJTBHOM CEeTH S-TPalyCHBIX
ookcoB (HadCRUTS, cyma+mope) u
60% maHHBIX BCEX HA3EMHBIX CTAHIIUNA
(T3288, cyma).

W3 pervoHOB  BBLAETSIOTCA:
EBpoma, Adpuka, u ceBepHble YacTu
ATnaHTHYeCKOTO M THXOro OKEaHOB
(cootBercTBenHo 87, 81, 80 u 87% Bcex
JaHHBIX peruoHa). B  wyacTtHOCTH,
OOHOBJICHBI PETHOHAILHBIC PEKOPIHI (B
CpeIHEeM 3a Ce30H W B OTJCIbHBIC
MecsIbl) B YMEPEHHOM MOSCE F0KHOTIO
MOJTyIapusi W B CEBEPHBIX YacTsIX
ATHaHTHYECKOTO W THXOro OKEaHOB

Pl/lcyHOK 2.3a— Cwm. puc. 22, HO JIJII aHOMaJTU (TOHLKO B ;IHBape)’ a Takxe B psae

sumMHuX Mecsues (T3288, °C) CTaHIMI 3aUKCUPOBAHBI JIOKATHHBIC
5%-e skcTpemyMmbl Teria (TeMrieparypa Bbimie 95-ro TpOIEHTHIsA). Ha BocToke CeBepHOit
Awmepuku (64% cranimii), B EBporie (15%), B nentpe u Ha ceBepe Adpuku (15%) u Ha rore
IOxHoit Amepuku (44%).

OTtpurarenbHbIe CE30HHBIC AHOMAJIMHA OTMEYCHBI, TPEUMYINECTBEHHO, B ABCTpaIUUd H
Awnrtapkruge (77 u 50% craniwmii), a Takke B A3ud U APKTHUECKOM H 9KBATOPHATBHOM IITUPOTHBIX
nosicax. 5%-e sKcTpeMyMBl X0JI0/1a (TeMIepaTypa HIKe 5-TO MPOICHTUIIS ) HAOII01aTUCh JTUIIIH B
ABctpanuu (B cpemHeM 3a ce30H - Ha 13% cranimii, B aekabpe — Ha 16%) u Ha craHIuM
AmnTapkruasl Bocrok (B gexadpe).

Becna 2023 r. (puc. 2.2 u 2.36) B cpeanem no teppuropun 3emHoro mapa u CeBepHOro
noaymrapus, mo gaaaeiM HadCRUTS (cymra+mope), Becernsist anomanust 2023 1. okasanach Ha
TPETbEM MECTE CPEAM CaMbIX TEIUIbIX BECEHHUX CE30HOB B MCTOpUHU HabmoaeHuil, a B FOxHOM
MOJTYIIIAPHH — Ha TIEPBOM MecTe (CaMblii TEIUTbI BeCeHHUI ce30H ¢ 1850 1.).
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Ouens Temnoii BecHa 2023 1. Obli1a Ha aKkBaTOPHSIX OKeaHoB (110 qaHHbM HadSST4, Tonbko
MOpE€): caMOM TEIUIoN — B 11eJIOM 10 3eMHOMY 1apy U FOHOMY Moaymapuio, Ha BTOPOM MECTe —
no CesepHomy. Ha cyme CeBeproro nonymapus (o ganaeiM T3288/CRUTEMS) Becha 3ansina
B COOTBETCTBYIOIIUX PsiJiaX MATYIO/4ETBEPTYIO CTPOKY, a Ha cyire KOxHOro — aecatyro/mectyro.
OcHoBHast OCOOGHHOCTh BECHBI — HaJM4M€ 3HAYUTCIBHBIX  PETHOHAIBHBIX
MOJIOKUTEIBHBIX aHOMaui: abcomoTHbIX MakcuMyMoB (F=100%) u 5%-x skcTpeMyMOB Teria
(F>=95%). AOGCOTIOTHBIE MaKCHUMYMbI
(F=100%), ce30HHbIC W/HIH MECSIYHBIC,
OOHOBJIEHEI 3TOH BECHOM, B OCHOBHOM,
Ha aKBaTOPUSIX OKEAHOB: B CPEJIHEM, 11O
MupoBoMy OKeaHy M OKeaHaM O0OHX
MOJYyLIApUA, a TaKXKe II0 CEBEPHOU
yacTu ATiaHTh4yeckoro oxeaHa. Ha
Cyllle MPEeXHUI MaKCUMyM (B CpEIHEM,
M0 KOHTUHEHTY) OOHOBJIEH TOJBKO B
CeepHoil Amepuke (M TOJIBKO B Mae).
DKCTpeMalbHbIE MOJIOKUTETbHBIC
aHomanuu (5%-e JKCTpeMyMmbl TeIla,
F>=95%), ce30HHBIC W/WIIN MECSYHEBIC,
KpOMe TOro, OTMeueHbI B A3uu, EBporie
u FOxxHoit AMepuke.
OtpuiatenbHble aHOMAlUU, B
enoM, OBbUTM  MEHee WHTEHCHBHBIL.
Oco0o0 cienyer OTMETUTHh ABCTpPAIUIO,
rae ce3oHHast anomanus momana B 20%
CcaMbIX XOJIOJAHBIX 3HaueHui (¢ 1911 r.),
a B Mae CpeHss aHOMAJIMs OMyCTUIIACh
10 ypoBHs 5-ro mporeHtuis (F=5,5%).
Kpome Toro, xpymHble oOnactu
OTPHUIIATEIBHBIX AHOMAJTHIA:
OTMEYAIICh B LIeHTpe U Ha 3anaje CLIA
(Brirovast AJISICKY) W TpuJieraromieit
yactu Tuxoro okeana, B LleHTpanbHOI
Asun u B Ungokwurae.
Jlokanu3anust 1 UTHTEHCUBHOCTh
aHOManIuii  OT MecAla K  Mecsiy Pucynox 2.36— CM. puc. 2.2, HO ISl aHOMaJIHI

MeHstack.  Jlume B CeBepHOU BeceHHHX Mecsnes (T3288, °C)

ATJIaHTHKE W B CEBEPHON 4yacTH THXOro OKeaHa BCe TPH MeCsAla Ce30Ha OBLIO IKCTPEMAabHO
Ter10. B MapTe KpyIHbIEC MOJIOKUTEILHBIC aHOMAJTUH HA0JI0JATUCh Ha Oobiel yacTi EBpazun
U Ha ceBepe Adpuku.

Jemnuii cezon 2023 roga (puc. 2.2 u 2.3B) cTal caMbIM TEILIbIM JIETHUM CE30HOM B
UCTOPUU HAOIIOJIEHUN BO BCEX PAcCMAaTPUBAEMBIX BPEMEHHBIX pslax JUIsl TPEX TI0OATbHBIX

tepputopuii (3emuoirt map, CeBepHoe u HOkHOE momymapusi) U BCEX MACCHBOB JIaHHBIX,
crannnonubix (MUI'KD: T3288) u cerounsix (Hadley/CRU: HadCRUTS5, CRUTEMS, HadSST4).
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[TonoxxurenbHble ce30HHBIE aHOMaIUU cocTaBuiIn Oosiee 80% Bcex JIOKaIbHBIX JaHHBIX
3eMHOTO Iapa (Ha CTaHIUSAX W/WIU B IIEHTpax OOKCOB); 3 HUX Oosnee 35% MpeBBICUIH YPOBEHb
95-ro  mpouentuns.  PerumonansHO-
OCPEJIHEHHbIE  3HAY€HUs  JOCTUIJIHN
PEKOPIHBIX 3HAUCHHUW B ueThipex (u3 6)
koHTHHeHTax: CepepHas u HOxnas
Awmepukn, Adpuka, EBpazus (anomaus,
+1,00, 0,94, 0,82, 0,81°C,
COOTBETCTBEHHO), MPUTOM YTO PEKOPJ
EBpaszum crnoxwics, Mno-BUIuMOMYy, 3a
CYeT a3UaTCKOU TeppUTOpUH (PEKOPIHO
BbicoKass anomanus  +0,82°C). Tlo
CETOYHBIM OLIEHKaM (C ydeToM Bcell
TEPPUTOPUHU, KOHTUHEHTOB U OKEAHOB)
PEKOPIHO BBICOKOM oKa3zarnach
temrniepatypa B CeBepHOl ATIaHTHKE
(+1,03°C) 1 B mUPOTHBIX Mmosicax: 65-
25N, 25S-25N wu 25-65S (anomanuu
pasuer  +0,86, 053 wu 046 °C,
COOTBETCTBEHHO.

Ha ortpunarensubie aHomManuu
MPUXOJATCS ocTaBmuecs MeHee 15%
BCEX JIOKAJIbHBIX JaHHBIX (ele MeHee
5% - 3HAYCHUS, Onu3KMe K
KIuMatudeckoit Hopme 1991-2020 rr.),
KoTopele Habmogamuch B HOxHOIA
MOJIAPHOU 30HE, BKJIIOYas AHTApKTULY,
B TPOMHUYECKUX IIMPOTaX CEBEPHOTO
nojyuapus, a Takxe B ['pennanguu, B
Tuxom okeane u y 6epero Munonesuu

u ABcTpanuu B IHIniicKOM OKeaHe.

Pucynok 2.38— CM. puc. 2.2, HO 17151 aHOMaJIUH JIETHUX Bce Tpu Mecsla J€THEro Ce30Ha

mecaues (T3288, °C) ObUIM  pEeKOPAHO  TeibMH, 5%-e

HKCTPEMYMBI TeIlla BO Bce Mecslbl Habmoaamuch Ha 24-30% craHiuii 3eMHOTr0 11apa, B 4ucie
KOTOPBIX BBIICNSAIOTCS B HIONie - cTaHiuuun Adpuku u  Auntapktuiasl (48,9 u 16,7%,
COOTBETCTBEHHO), B aBrycte — craHiuu ABctpanuu u Apkruku (40,6 u 52,6%).

Ocensb 2023 2. (puc. 2.2 u 2.3r) — caMblil TeIUIbIA OCCHHHUI CE€30H B HCTOPHUH HAOITIOICHUH
10 BceM HabopaM JIaHHBIX (cyia, Mope, cyiia+mope). B cpennem no 3emuomMy mapy, CeBepHoMy
u HOxxHOMY moOdymapusiM, ce30H B IIEIOM M BCE TpU Mecsla OBbUIM PEKOPIHO TEIUIBIMHU.
[Tpensiaymmuye oceHHIE MaKCUMYMBI ObLIH 3a(uKcHpoBaHbl: Ha cymie — B 2020 ., Ha akBaTOpUsX
OKE€aHOB U CyMMapHO (cyma+mope) —B 2015 1.

TemmeparypHble pPEKOpIbl PErHOHATIBHOrO MacmTada (perruoHaJbHblE MaKCHMYMBbI)
OOHOBJICHBI, B CPEJTHEM 3a CE30H, BO BCEX PACCMOTPEHHBIX PErMOHAX, KpOME 00OUX MOJIPHBIX
IIMPOTHBIX MOSICOB M JIByX HOKHBIX KOHTHHEHTOB — ABCTpanusd UM AHTapkTHIa. MecsuHble
PEKOpAbl KaXXJIOT0 M3 TPeX OCEHHUX MecsAleB OOHOBJIEHBI B pernoHax: FOxHas Amepuka,
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CeBepHas 4acTh ATIAHTHKU U MUPOTHBIE mosica 25-65N, 25S5-25N.

[MonoxuTenbHble ce30HHbIE aHOMauK (oceHbio 2023 T.) mpeoOiiafanyu Ha TEPPUTOPHU

Pucynok 2.3r— Cwm. puc. 2.2, HO 17151 aHOMaNui
ocennnx mecstes (T3288, °C)

3KCTpeMaJ'ILHO TCIUIBIC YCJIOBUA Ha

BCEX KOHTHMHEHTOB (KpoMe AHTapKTH/IbI)
Y MIHUPOTHBIX TIOSICOB — B IEJIOM, Ha HUX
npuxogutcs  87%  BceX  HA3eMHBIX
CTaHIMi U B IeHTpax no4tu 83% OGOKCOB.
[Ipu »sTtom 5%-e »sKCTpemMyMbl Temiia
otMmedeHbl Ha 49% cTtannuii/46% O00KCOB,
BO BCE MECSIbl U Ha TEPPUTOPUHU BCEX
KOHTUHEHTOB U IIUPOTHBIX 30H (Kpome
AHTapKTH4ECKOIO nosica). Nx
MPOCTPAHCTBEHHOE PACHPENICIICHHE OT
MecsIa K MecsIy MeHs10Ch. M3 Mecsiiien
ocobo BBIJICIISICTCS CEHTAOPH
(3KCTpeMyMBbl Terja HaOMIOAaTUCh Ha
~46% cranuii/36% OOKCOB).
OTtpunarenbHbIe

3apuKCUPOBAHBI

aHOMaJIUU
Jumb B OKTAOpe-
HOsIOpe, B CpeIHEM [0 LIMPOTHOMY
nosicy 90-65S u B AHTapkrue.
Hexadpp 2023 r. (puc. 2.310). B
YIOPSAIOUYCHHOM o yOBIBaHUIO
BPEMEHHOM pany NeKabpbCKUX
TeMIIepaTyp, OCPEIHEHHBIX B LIEJIOM IO
3emMHOMY wIapy, Jnekabpp 2023 T.
OKa3aJiCs PEKOPAHO TeMIbIM Kak II0
JTAHHBIM Ha BCEH TeppUTOpUH (aHOMAITHS
+0,664°C, panr 1, HadCRUTS5,
cymat+mope,), Tak © TOJBKO Ha
akBaTopusix okeanoB (HadSST4, Toibko
Mope, anomanus +0,554°C, panr 1).

IMMOBCPXHOCTHU OKCAHOB CJIOXKUIINCH B J:[eKa6pe

B CEBEpPHbIX  yacTax  Tuxoro u
ATJIaHTHYECKOTO OKEaHOB W B IHUPOTHBIX
nosicax 65-25S u 25S-25N (panru 1, 2, 3, 1
COOTBETCTBEHHO).

B cpemnem mo Teppuropumn cymu
3eMHOro I1apa, CpeAHeMeCsIYHasT aHOMAaJTUs
Temreparypsl B nekabpe 2023 r. coctaBuiia
+1,071°C (panr 2: npeapl Ayl MaKCHMyM
+0.853°C 2020 r.).

HaOmMomajicss B

Pucynok 2.31— CM. puc. 2.2, HO 715 aHOMaNTUH
nexabps 2023 r. (T3288, °C)
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OcHoBHOM BKJIaJ IpuHAIIeKUT EBpasun (kpome ceBepa EBponbl 1 BocToka Azun) u CeBepHO
AmMepuke (kpome AJICKH).

Ob6nactu oTpULATETFHBIX aHOMAJIMIA Ha CyIlle OTMEUYEHBI Ha AJsicke, Ha ceBepe EBporisl u
BOCTOKE A3HuH, B AHTapKTHU/IE.

Tadauna 2.6 — PernoHaibHO OCpeIHEHHbBIE 3HAYCHUST aHOMAJIUI TIPU3EMHOMN TEMIIEpaTyphI
JUTsl KOHTUHEHTOB, CEBEPHBIX YacTel ATIaHTHYECKOTO M THXOro OKeaHOB
Y OCHOBHBIX ITUPOTHBIX MOSICOB 3eMHOr0 apa B 2023 r. (1o Mecsiiam u B CpeTHEM 3a T'OJT)

Mecsinnl 2023 1. Ton
ol [ v v v v [vin | x| x | xt | xi [ 1Xn
HadCRUTS5 (cyma+mope)

Pernon

AO,15-70 N 05: | 043 | 051 | 061 | 062 | 0,91 | 1,21 | 1,0. | 0,912 | 0,81 | 061 | 052 | 0,71
TO,40-60N 05: | 051 | 052 | 053 | 045 | 045 | 0,72 | 083 | 0,92 | 0,82 | 091 | 0,81 | 0,62
65-90N -0,545 | 0,227 | 0,316 | -0,230 | 094 | 0,312 | 0,75 | 1,11 | 0,85 | 0,99 | 2,02 | 1,110 | 0,85
25-65N 0,73 | 066 | 1,11 | 0,39 | 056 | 0,63 | 091 | 1,01 | 1,21 | 1,22 | 1,21 | 1,02 | 0,91
255-25N 0,015 | 0,113 | 0,19 | 0,36 | 0,36 | 0,41 | 0512 | 0,61 | 0,61 | 0,61 | 0,71 | 0,71 | 041
65-25S 05: | 04: | 061 | 042 | 041 | O41 | 051 | 051 | 0,41 | 0,32 | 0,31 | 0,33 | 0,41
90-65S -0465| 054 | 093 | 1,113 [-0,747| 1,49 | 0,225 | -2,262 | 2,63 | -0,235 | -0,549 | -0,464 | 0,219
T3288 (cywia)
C. Amepuka 282 |-0,238 | -0,750 | -0,136 | 1,81 | 092 | 1,11 | 1,01 | 1,71 | 1,35 | 1,72 | 3,71 | 1,21
EBpasus 003 | 1,37 | 212 |-0121| 01, | 065 | 08s | 1,11 | 1,31 | 1,61 | 1,72 | 0,617 | 0,92
0. Amepuka | 0,117 | 0,210 | 083 | 0,215 | 082 | 068 | 1,23 | 1,41 | 1,22 | 091 | 1,01 | 0,81 | 0,71
Adpuka 0,410 | 0,217 | 0,65 | 0,311 | 0,215 | 0,63 | 091 | 0,72 | 0,82 | 1,02 | 1,02 | 057 | 0,53
ABcTpanus -1,1e5 | -0,457 | 0,140 | -1,179 [-1,8107| 0,322 | 0,028 | 1,42 | 1,13 | 0,124 | 0,515 | 1,07 | 0,01
AHTapKTHIA -1,069 | 0,322 | 0,814 | 1,510 |-1,258| 1,017 | 1,316 | -38,169 | 3,41 |-1,060 | -0,649 | 0,662 | 0,121
EBpomna 19s | 1,817 | 1,610 | 0,713 | 0,813 | 0,420 | 0,410 | 152 | 271 | 1,17 | 1,01 | 0,624 | 1,22
Asus -0,54 | 1,27 | 2,32 |-0,328 |-0,124| 0,75 | 091 | 1,01 | 092 | 1,81 | 1,81 | 0,617 | 0,81
ApKTuka, cyma | -0,336 | 0,328 | 0,717 | 0,224 | 1,62 | 0510 [ 112 | 1,91 | 143 | 215 | 315 | 156 | 041

ITpumeuanue. Cm. npumedanue K Tadi. 2.4
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3. KPYIIHOMACHITABHBIE OCOBEHHOCTH UBMEHEHUSA
MPU3EMHOM TEMIIEPATYPBI 3EMHOT'O IIIAPA
3A IEPHOJ MHCTPYMEHTAJIbHBIX HABJIIOJIEHUI, 1850-2023 rr.

MexkrogoBbie U MeKMecCsiYHbIE M3MEHEHHs 1J100aJIbHOM TemnepaTypbl. Ha pucynke
3.1 npencTaBiieHbl MEKTOJIOBBIE (IO BEPTUKAIIN) U MEXMECIUHBIE (110 TOPUIOHTAIIN ) U3MEHEHHUS
100aNbHO OCPEJHEHHBIX aHOMAJMK MPUIIOBEPXHOCTHOM Temmeparypsl (A7 3eMHOTO 1apa u
NOJTyIIapUii) Ha IPOTSHKEHUH BCETo MepUOa MHCTPyMEHTaIbHBIX HabroneHni (¢ 1850 roxa).

Pucynok 3.1 — 3MeHeHne aHOMANIUH CpeIHEMECSYHON IPUIIOBEPXHOCTHON TEMIIEPATYPhI,
OCpEeTHEHHOM TI0 Beelt TeppuTopun (cyma+mope) 3emuoro mapa (GL), Ceseproro (NH) u HOsxuoro (SH)
noymapui, ¢ stuBapst 1850 r. mo gexadpp 2023 r. (mo nanasiv HAACRUTS, Hadley/CRU, UK).
AHOMaNuy BBIPaKEHBI B OTKJIOHEHMSX OT cpeanei 3a 1850-2023 rr.
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MOo’HO BUIE€Th, UYTO COBPEMEHHOE T7100aIbHOE MOTEIJICHHE CTal0 0COOCHHO aKTUBHBIM C
cepenuubl 1990-x u Hambonee spko mposiBisieTcss B CeBEpHOM MONyIMIAPHH, OCOOCHHO TOCTe
2015-2016 rr. B 2015-2023 rr. anomanuu koneOmrorcss B uHtepBasie 1,0-1,6°C B CeBepHom
nonymapuu 1 0,6-1,2°C B KOxHOM (aHOMANUU MPUBEIEHBI OTHOCUTEIHLHO 0a30BOr0 IMepuoja
1850-2023 rr.).

HIupotHo-goarorubie pa3pe3bl. Ha pucynke 3.2 MOXHO HpOCIEIUTh 30HAJbHBIE U
MepUIMOHANIbHbIE OCOOCHHOCTH H3MEHEHHS TeMIlepaTypHOro pexuma mnocieanux jer (2014-
2023 rr.), OT MecAIa K MecsIy.

MepuanonanbHpiii poduiab (puc. 3.2a) MO3BOJSIET MPOCIEAUTH HW3MEHEHUE PEeXUMa
TEMIIEPATypbl OKEAaHOB M KOHTHMHEHTOB B yMepeHHbIX wmmporax CeBepHoro momyuapus (40-
60°c.m1.), ot 180°3.1. 1o 180°B.1I., TO €CTh OT BOCTOYHOTO JI0 3aMaHOTO ceKTopa Tuxoro okeana,
yepe3 Tteppuroputo CIIA, Cepepnyto Atinantuky u EBpasuio. MOXHO BHAETH, 4YTO
MIPEJICTABICHHBIN IEPUO]T OTIMYASTCS XOJIOAHBIMU AaHOMAIUSMH B ATJIIAHTUKE BILIOTH JO WIOJS
2021 u terutbiMu — B Tuxom okeane (3a uckimouenueMm 2016y - 2017y m 20211x — xi1, Koraa B
BOCTOYHOM ceKkTope Tuxoro okeana mpeoOmnaganu oTpuuaTenbHble anomanuu). B 2023 rogy,
371ech (B yMepeHHBIX mupoTax CeBEepHOTO MoMyIIapus), Mpeodiasand KpymHbIe MOI0KUTEIbHbIE
aHoManuu (0coOeHHO B Mae-0KTsA0pe). KpymHbie oTpuniaTebHble aHOMaIUU POCMATPUBAIOTCS B
CesepHoit Amepuke (¢ peBpaiis no anpens) u B EBpasuu (B anpene-mae, B cekrope 60-120E).

20231

Pucynok 3.2 — i3menenue BO BpeMeHU
MEPUIHOHAJBHBIX (2, CJIeBa) U 30HAIBHBIX (0, BHU3Y)
npodureit aHOMaJIMy IPUIIOBEPXHOCTHOH TeMIIepaTyphl
(suBaps 2014 - nexadbps 2023 rT.)

Pacuem evinonnen no cemounvim Odannvim Hadley/CRU
(HadCRUTS, cywa+mope), npueedennvim K 0a3080Mmy
nepuody 1991-2020 ze. 3onanvhvie npoguau nonyuenvl
ocpeonenuem OAHHbIX 6001 6CE20 WUPOMHO20 Kpyed, a
MePUOUOHANbHbBIE — BHYMPU wupomHo2o nosca 40-60° c.u.

HEEEEEE [ S FEEEEEEE

-2,0 -1,2 -0,4 0.4 1.2 2.0

20211

20201

2019.1

20181

20161 | u 40
| TP e ey ey e e e e g e e ey e e p e e g e e e rp e ey re e rp ey e e rp ety rieTy

J180 -120  -60 1] 60 120 180 2016.1 2017.1 2018.1 2019.1 2020.1 20211 20221 20231 20241

3oHanbHble Tpoduian (puc. 3.20) YETKO YKa3bIBAIOT Ha IOBBIINIEHHWE TEMIIEpaTypbl B
nepBoit monouHe 2016 T., 3umoii 2017, ee 3aMeTHOE TOHIDKEHHE B TTepBoi mosioBuHe 2018 1. (He
noayunBIni pa3zButusa Jla-HuHbs); notermieHne B yMepeHHBIX muporax ¢ cepeaunsl 2019 r.
(uckmouas Bce Mecanbl 3uMbl 2020/21 u gexadpp 2021), HEKOTOpOE MOHIKEHHE TEMIIEPATyphI B
TponrueckoM nosice ¢ konua 2020 r. o ¢gespanb 2023 r. (Jla-HuHbs) 1 OBBIIIIEHNE TEMIIEPATYPHI
Ha Bcex mupoTax ¢ Mapra 2023 r. 10 HacTosIIEero BpeMeHu (pa3Butue Dib-Hunno).
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BpeMeHnHnblie psiibl IJ1002aJIbHO OCpeIHeHHOH TemMnepaTypsl (puc. 3.3). UaTerpansuyo
OIICHKY HMHTCHCHBHOCTH HAOIIOJIAaEMBIX KPYITHOMACIITAOHBIX HM3MECHEHHH  TPU3EMHOMN
TEMIIepaTyphl JAIOT T7100aIbHO OCPEAHEHHBIE BPEMEHHBIE PSIIIbI UTsl TEPPUTOPUH 3EMHOTO I1apa
¥ 000MX MOJYIIAPUI U PACCUNTAHHBIE IO HUM KO3()(PULIMEHTHI TMHEWHOTO TPEHAA.

B tabmuue 3.1 npusenensl 3Hauenus kodppupentos tpenaa (°C/10 nert) 3a aBa nepuona,
1976-2023 u 1924-2023, nnsa Bcex 12 rinobanmbHBIX psanoB (1o 4 HaOoOpaMm JaHHBIX IS TPEX
r100aBHBIX TEPPUTOPHIA), & CaMU PSABI IPEACTaBICHBI Ha pHC. 3.3 (Tosbko s T3288).

Tabauna 3.1 - Kospdhunuents muneiinoro tpeaaa (°C/10 iet) rimo0anbHEIX BpEMEHHBIX PSIIOB
npu3eMHON Temneparypsl 3a 1976-2023 rr. u 1923-2023 rr., B cpejHeM 3a roj] 1 10 Ce30HaM

1976-2023 1924-2023
T'oo ‘ 3uma ‘Becna‘ Jlemo‘ Ocenv| I'00 ‘ 3uma ‘ Becna‘ ﬂemo‘ Ocenb

HadCRUTS5 (cyma+tmope)

3eMHO# mrap 0,187 | 0,172 | 0,189 | 0,193 | 0,194 | 0,104 | 0,106 | 0,111 | 0,100 | 0,099
Cesepnoe nonymapue | 0,256 | 0,234 | 0,252 | 0,264 | 0,271 0,115 0,118 | 0,124 | 0,109 | 0,105
FOsxHOe nomnmymapue 0,118 | 0,110 | 0,125 | 0,122 | 0,116 | 0,094 | 0,093 | 0,097 | 0,090 | 0,092

Perunon

T3288-HT'KD (cyma)
3eMHOM 1map 0,286 | 0,282 | 0,299 | 0,270 | 0,298 | 0,139 | 0,158 | 0,161 | 0,114 | 0,114
Cesepnoe nonymapue | 0,340 | 0,340 | 0,370 | 0,315 | 0,343 | 0,153 | 0,181 | 0,183 | 0,121 | 0,119
HOxHoe momymapue 0,160 | 0,151 | 0,135 0,166 | 0,193 0,097 | 0,088 | 0,095 | 0,094 | 0,104

CRUTEMS (cyma)
3eMHOi map 0,282 | 0,283 | 0,291 | 0,267 | 0,290 | 0,136 | 0,149 | 0,155 | 0,118 | 0,120
Cesepnoe nonymapue | 0,338 | 0,346 | 0,366 | 0,311 | 0,333 | 0,150 | 0,172 | 0,179 | 0,126 | 0,122
IOxHoe nonymapue 0,169 | 0,158 | 0,141 | 0,177 | 0,204 | 0,109 | 0,103 | 0,106 | 0,097 | 0,116

HadSST4 (mope)
3eMHOii 1map 0,139 | 0,124 | 0,138 | 0,154 | 0,144 ] 0,088 | 0,083 | 0,088 | 0,093 | 0,089
Ceseproe nonymapue | 0,192 | 0,165 | 0,167 | 0,222 | 0,217 | 0,090 | 0,076 | 0,083 | 0,103 | 0,096
IOxHoe nonymapue 0,092 | 0,090 | 0,112 | 0,090 | 0,078 | 0,090 | 0,091 | 0,095 | 0,085 | 0,086

OTMeTUM JOTOJTHHUTENBHO, YTO OOJNBINAsl YacTh MPHUBEIECHHBIX 37€Ch OICHOK TPEHIA 3a
1976-2023 rT., B CpaBHEHHH C oLeHKaMH 3a 1976-2022 rr.9, He3HAauMTENBHO YMEHBIIMITICH
(menee, guem Ha 0,01°C/10 stet) muOO OCTAIKCh Ha MPEKHEM ypoBHE. JIutib s cyim CeBepHOro
noJymapusi 1 3eMHOTO I1apa, B I[eJIOM 3a I'oJl, 3MMOM M BECHOM OIICHKH CJIeTKa YBEINYMINACH (Ha
0,002-0,004°C/10 ner).

s cpaBHEHUS MHTEHCUBHOCTH (CpefHEH CKOpOCTH) MOTEIUIEHUS B pasHbIX IpyIax
JaHHBIX, B Tabmmue 3.2 npuBeneHsl mokasarenn ki-Ks, paccuMTaHHbIE KaK OTHOILICHHE
COOTBETCTBYIOIIUX KO3 (UIIMEHTOB TPEH 1a INT00ANBHBIX TeMIeparyp (CM. epBblIii cTon0er Talm.
3.2). DTu moKa3aTeau KOJMYECTBEHHO YTOYHSIIOT BBIBOJbI, OCHOBAHHbIE HAa BH3yaJbHOM
COTIOCTABJICHUH TJI00aTbHBIX BPEMEHHBIX psAOB (puc. 3.3) u o1leHOK TpeH 0B (Tadm. 3.1).

6) AnanoruaHbie onenku 3a 1976-2022 rr. goctymnssl Ha caiite UT'KD B romoBom 0030pe 3a 2022 r.: «M3MeHeHHe
KJIMMaTa 3eMHOTO Inapa: roj (SsHBapb-aexadps)»: hitp://www.igce.ru/climatechange.
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Pucynok 3.3 — BpeMeHHBIC PsiJibl CPEAHETO0BBIX aHOMATHI MPU3EMHON TEMITEPaTyPBhI,
OCPETHECHHBIX 10 TeppuTopru 3eMHoro mapa, CeBeproro u FOxHOTO MoTyImapuii:
a) mo gauueiM Hadley/CRU: HadCRUTS (cymat+mope), CRUTEMS (cyma), HadSST4 (mope)
6) o manueM UT'KD: T3288 (cyma)
s 6cex psioos nokazan x00 11-nemuux ckomb3sumux cpedHux u aunetinvii mpeno 3a 1976-2023 zz. ¢
95% 0osepumenvubim unmepsaiom. Cnpasa npugedeHsvl YUCI08ble 3HAUEHUSL CPEOHe20008bIX AHOMANULL 8
2023 2. u snauenus kod3huyuenmos nunetino2o mpenoa 3a 1976-2023 zz. (°C/10nem).
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Tabauna 3.2 — CpaBHEHUE CpeTHEH CKOPOCTH TII00ATEHOTO TOTETICHUS
y MOBEPXHOCTH 3EMHOTO IIapa B Pa3HbBIX IPYIIaX JTaHHBIX

Toxasam 1976-2023 1924-2023
oKazameis 3101 CIl IOl 3111 CIl IOl
2,1 2,0 1,4 1,9 2,4 1,0
2,0 21 1,1 1,8 2,2 1,0
‘ brazes/DHadssts | 2,1 17 1,8 14 1,7 16 1,6 13 1,7 12 11 11
2,0 1,6 2,1 1,3 1,2 1,2
2,1 2,1 1,2 1,8 2,2 1,1
2,0 2,1 1,2 1,8 2,2 1,1
berutems/DHadsst2 | 2,0 17 1,8 14 1,8 18 15 13 1,7 12 1.2 13
1,9 1,6 2,2 1,4 1,3 1,4

1976-2023 1923-2023
T3288 | CRUTEM | HadSST | T3288 | CRUTEM | HadSST
2,3 2,3 1,6 2,1 1,7 0,8
k2 benlbron ! ! : ! ) ,
2,7 2,5 1,4 1,9 1,7 0,9
2,1 18 2,0 17 2,1 22 1,6 13 1,4 11 1,0 12
1,8 1,7 2,4 1,1 1,1 1,1

cll 0on

T3288 | CRUTEM | HadSST | T3288 | CRUTEM | HadSST
Ks | D1976-2023/01923-2023 ;g ;8 ;i 12 ii 1;
2,2 26 2,3 26 2,1 23 1,6 18 1,6 17 1,0 12
3,0 29 2,4 1,9 1,8 1,1

Tpumeuanue. JKupHbIM MPUPTOM BBIICIICHBI 3HAYCHHS «TOJOBBIX» Mmoka3zareneid Ki-Ks (momyuensl kak
OTHOIIICHHE COOTBETCTBYIOUIMX KOI(PQHUIMEHTOB TPEHIA CPEAHETOJOBBIX TIO0ANBHBIX TEeMIEepaTyp);
TIpaBee MPHUBEIEHBI «CE30HHBIE) MOKAa3aTeN! (CBepXy BHU3: 3MMa-BECHA-IETO-OCEHb)

N3 3THX OLIEHOK BUAHO, 4TO:

. [Tpu rnoGanbHOM pacCMOTPEHHH (B LI€JIOM O BCEH TEppUTOPHM 3€MHOTO Iapa U
3a 10/, 0€30THOCUTENBHO K CE30HaM) COBPEMEHHOE NPUIOBEPXHOCTHOE MOTEIJICHHE Ha CyIIe
IPOTEKAET BIBOC aKTUBHEE, YeM Ha rmoBepxHocTH okeaHoB (K1=2,0-2,1), B CeBepHOM MoyIIapHu
BABO¢ MHTeHCHUBHee, yeM B FOxuOM (K2=2,0-2,1), u B CeBepHOM mOIyIIapuu, 60iee YeM BIABOE
yckopwiiochk B cpaBHeHuH co 100-metHuM kak (Ks=2,1-2,3), kak Ha KOHTHHECHTaX, TaKk M Ha
aKBaTOpHsIX OkeaHoB. B KO»HOM mourymapun Ha TOBEPXHOCTH OKEAHOB YCKOPEHUS MPAKTHUECKU
He npousonwio (ks=1,0), a Hazg cymieii koapdunmeHT yckopenus nuxe, uem B Ceeprom (kz=1,6-
1,7 mpotus 2.1-2.3).

o JletanbHO MPOCHIEANTD, KaK MEHSAIOTCS BBEJICHHBIE ITOKA3aTeIH OT Ce30Ha K Ce30HY,
MOXHO 10 Tabmmie 3.2. 371ech OTMETHM JIMIIG OHO Ba)KHOE, Ha HAIl B3IJISA, HAOIIOJCHNE: HA
100-neTHEM BpEMEHHOM HWHTEpBAJC B 3WMHE-BECEHHEM IIEpHOJIE TOTEIUICHHE MOBEPXHOCTH
OKEaHOB aKTHBHee npoTrekaeT He B CeBepHOM nonymapui, a B FOxxuom (k2=0,8-0,9). Hanomumm,
YTO CE30HBI BO BCEM TEKCTE YKa3aHbI M0 KajieH1apto CeBepHOro MoTymapus.
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4. BPEMEHHBIE PS1/Ibl PETUOHAJIBHO OCPEJJTHEHHBIX AHOMAJINI
IPU3EMHOM TEMITIEPATYPBI, 1911-2023 rr.

Bpemennsie psnel (puc. 4.1, 4.2, 4.3) perioHaabHO OCPEIHEHHBIX JAHHBIX PACCUUTAHBI 10
meroauke MI'KD, no cerounbim nanasiM HadCRUTS (1 maTy mmpoTHBIX MOSICOB U CEBEPHBIX
gacTeld ATIIAHTUYECKOTO W THXOro OKEaHOB) U IO JaHHBIM CTAHIIMOHHBIX HaOmomeHui T3288
(7151 TIIECTH KOHTHHEHTOB M OTAENBbHO 11t EBpornibl, A3uu u cym Apktuku). Jlanusie go 1911 r.
HE MPUBOJAATCA, T.K. IPEJCTABIAIOTCS HEAOCTATOYHO MOJHBIMU M HAJECKHBIMH (OCOOCHHO HaJ
okeaHamu). Ha Bcex BpeMEHHBIX psjax MoKa3aHbl TpeHbl 3a nepuona 1976-2023 rr., ycioBHO
INPUHATHIN 32 TEPUOJ COBPEMEHHOTO T00albHOro MoTerjeHus. UncaoBble 3HAUCHUS OLIEHOK
TpEeHJa JUIsl BCEX KPYNHBIX PErMOHOB (KOHTHMHEHTHI, OKEaHbl, LIMPOTHBIE I10sica) IPUBEICHBI B
tabimuax 4.1, 4.2 (st mIo0aNTbHBIX TEPPUTOPHI — cM. TaduI. 3.1)

Taoauuna 4.1 — Koaddurments! muneriHoro tpenaa (1976-2023 rr., °C/10 nem) pernoHanbHO
OCpE/IHCHHBIX aHOMAITHIA TIPH3EMHOM TeMIIepaTyphI (B LEJIOM 32 O U [0 CE30HaM)

Pernon Tox 3uma Becna Jleto OceHb
HadCRUTS5 (cyma+mope)
ATtnantuka (15-70N) 0,210 0,204 0,183 0,223 0,238
Tuxwuit okean (20-65N) 0,214 0,167 0,178 0,260 0,248
Apkruueckuii mosic (65-90N) 0,563 0,526 0,620 0,434 0,611
VYmepennsiii osic CIT (25-65N) 0,308 0,274 0,303 0,332 0,325
Tpomuku (25S-25N) 0,150 0,140 0,149 0,156 0,153
Ymepennsiii osic FOIT (65-25S) 0,134 0,113 0,130 0,121 0,113
Amntapkruueckuii mosic (90-65S) *0,106 **-0,058 0,009 0,164 0,297
T3288 (cyma)
CeBepHast AMepuka 0,305 0,377 *0,161 0,295 0,360
EBpazus 0,405 0,344 0,506 0,378 0,391
HOxHas Amepuka 0,178 0,160 0,128 0,174 0,233
Adpuxka 0,289 0,257 0,325 0,285 0,299
ABcrpanus 0,154 *0,112 0,102 0,160 0,232
AHTapKTHIIA 0,062 -0,047 -0,008 0,080 0,219
EBpomna 0,498 0,564 0,425 0,531 0,468
Asus 0,378 0,284 0,528 0,334 0,368
Apxkruka (cymra) 0,645 0,575 0,749 0,450 0,806

IIpumeuanue. OleHKH, CTATHCTUYECKU 3HaUYnUMBIe Ha 1% ypoBHe (a < 1%), mpuBeaeHb!I 0€3 BRIACICHIS. 3BE3M0UKON
(*) BBIIENCHBI OTIEHKH C 5%-ypoBHEM 3HaunMocCTH: 1% <a< 5%, nByms 3Be3moukamu (**) — ¢ 10%-ypoBrem: 5%<0<
10%. 3areneHs! 3HaueHMs, He 3HaYMMBIe Jake Ha 10%-ypoBHE (BBICOKAsh BEPOSITHOCTH <UIOKHOTO» TPEH/A» T.€.
OTCYTCTBUSI HEHYJICBOTO TpeHsa Jitoboro 3Haka). lllpudrom cuHero npera BbIIEICHBI OTPHLATEIbHBIC 3HAYEHUS
K03((PUINEHTOB TpeH 1a (TEHASHINUS K ITOXOJIOJIaHHUIO).

Ouenku TpeHna B Tabnuuax 3.1, 4.1, yBepeHHO (C JOBEpUTEIBHOM BEPOSITHOCTBIO HE HHXKE
99%) yKka3bpIBalOT Ha TEHACHLUIO K MOTEMJICHUIO II100aJIbHOT0 KJIMMAaTa BO BCE CE30HBI, B LIETIOM
10 3eMHOMY LIapy ¥ IOJIyIIApHAM, a TAKXKE B CPEIHEM II0 TEPPUTOPHH BCEX PACCMOTPEHHBIX
KPYIIHBIX PernoHoB, kKpome CeBepHON AMepUKH BECHOH (3/1€Ch TpeH[ 3HauuM Ha 5% YpOBHE),
ABcTpasivy 3UMOI1 U BeCHOM (3uMOii TpeH[1 3HauuM Ha 5% ypoBHE, a BECHOM TPEH/1bl HE 3HaYNMBbI
naxe Ha ypoBHe 10%), AHTapKTHUIBI (3UMOM, BECHOI, JIETOM TPEH/Ibl HE 3HAUUMBI Ja’Ke Ha YPOBHE
10%), AHTapKTHYECKOro rnosca (3MMO TpeH 1 3HauyuM Ha ypoBHe 10%, a BECHOM U JIETOM TPEHbI
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HE 3Ha4YMMBbI Jake Ha ypoBHe 10%). 3uMoi 1 BecHOI B AHTapKTHIe U AHTAPKTHYECKOM IOsice
OIICHKH YKa3bIBAIOT €III€ M Ha TeHJICHILIUIO K IMOXO0JI0IaHHUIO.

Pucynok 4.1 — BpemeHHble psSabl POCTPAHCTBEHHO-OCPEIHEHHBIX  CPEIHEr0JOBBIX
AHOMAJIMH MTPU3EMHOMN TeMIIEPATyPHI 11 KOHTHHEHTOB (@), CeBEepHBIX YacTell ATIaHTHYECKOTO i THXoro

OKEaHOB M OCHOBHBIX LITMPOTHBIX MOSCOB 3eMHOTO mapa (0).
Anomanuu npugedenvt 8 omkaonenuax om cpednux 3a 1991-2020 ce. Cenadicennvie Kpusvle (dHcupHas
JUHUS) nonyuenwvl 11-nemuum cxonvsswum ocpeonenuem. lloxasan aunetinviti mpeno sa 1976-2023 ze. ¢
95%-m OosepumenvHbiM UHMEPSAIOM (20nyOas 3aauexa). Pacuem npocmpancmeeHHo-0CPeOHeHHbIX
anomanuil vinoaner no memoouxe UI'KD no oannevim: a) T3288 (0ns konmunenmos); 6) HadCRUTS (014
OKeaHo8 U WUPOMHBIX NOSCOB).

Pernon HambGosiee MHTEHCHBHOTO MOTEIICHUAS — APKTHYECKUI MHUPOTHBINA Tosic 65-90N
(cyma+mope), rae oueHku konebmores oT +0,434 (nerom) mo +0,620°C/10 ner (BecHoi). U3
KOHTHHEHTOB BbIensiercst EBpasust — Tpenn B cpennem 3a rog 0,405°C/10 ner, BecHoit 0,506°C/10
ner. B EBpome nHambomee wuHTeHCHMBHO mnoreruieHne 3umMHUX (0,564°C/10 ner) u neTHHX
(0,531°C/10 ner) ce3onoB, B As3um — BeceHHux (0,528°C/10 ner). HammeHee BBIpakeHO
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noTeruieHre Ha KoHTuHeHTax KOxHoro nmonymapwus: B Aatapkruae (0,062°C/10 net), ABcTpanuu
(0,154°C/10 net) u FOxnoii Amepuke (0,178°C/10 ner).

Pucynox 4.2 — Cum. puc. 4.1, HO JIJIs1 CE30HHBIX aHOMAJIUH U TOJIBKO JJIs KOHTHHEHTOB
(manubie T3288, UT'KD)

Pucynok 4.3 — Cum. Puc. 4.1., HO 17151 CE30HHBIX aHOMAJIMK U TOJIBKO JJISI OKEaHOB
1 IIUPOTHBIX MOsicoB 3eMHuoro mapa (HadCRUTS)
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B Ttabmune 4.2 mnpuBeAcHBI OIEHKH PETHMOHAJIBHBIX TPEHIOB, HO Ui KaKI0TO
KaJICHJIapHOTO Mecsla (PacCYUTaHbl MO COOTBETCTBYIOIIUM PETHOHAILHBIM BPEMEHHBIM PsiIam
CPEIHEMECSYHBIX aHOMaJui). MOXHO BHUIETb, UYTO 3TH OLIEHKM XOPOIIO COIJIACYIOTCS C
CE30HHBIMU OlleHKaMu (Tabin. 4.1) u momonHsroT uX. Tak, BuIHA OONBINAs HEOJHOPOIHOCTH B
CTPYKTyp€ W3MEHUYUBOCTH TEMIIEPATYPHOTO PEKHMMa HaJ CYIIeH B CPaBHCHHH C OKEaHAMHU.
Ceszonnsie onenku tperaa (°C/10 ner) xomebmores B aumanaszoHax: 0,167-0,214 B ceBepHBIX
yacTsax Tuxoro u Atnantudeckoro okeanoB u 0,161-0,506 B EBpaszun u CeBepHoii Amepuke, a
oT Mmecsna k mecsy: 0,153-0,279 u 0,068-0,674, cooTBEeTCTBEHHO.

BbIBO/ 0 OTEIUIEHHH OCCHHHUX C€30HOB B AHTapkTHdeckoM mosice (90-65 S) cranoBurcs
MEHEE YBEPEHHBIM, €CITH yYECTh, YTO OLIEHKH CTATUCTUYCCKU 3HAYMMBI Ha 1%-M ypOBHE TOJIBKO
B CpEeIHEM 3a OCCHHUH CE30H M B OKTIOpe-HOsIOpe, a B CEHTAOpEe KPUTHYECKUH YpPOBEHBb
3HAYUMOCTH cocTaBisieT 4%. AHaIOTHYHO, B CPEIHEM MO TEPPUTOPHH AHTAPKTHUIBI, OCCHHUM
TPEHJl CTaTUCTUYECKHU 3HAYUM Ha 1%-M ypoBHE, B CEHTSIOpe U HOSAOpe KPUTUYECKUN YpOBEHBb
3HaYUMOCTU cocTaBisgeT 6%, a B ceHTs10pe - 1,4%. W ananoru4Ho B cpeAHEeM IO TEPPUTOPUU
ABCTpaJIUU: TPEHJ CTaTUCTUYECKH 3HA4MM Ha 1%-M ypoBHE 3a OCEHb B IIEJIOM U B CEHTAOpe-
OKTSI0pe, a B HOSIOpe TpeH He 3HauuM Aaxke Ha ypoBHe 10%.

OO0pararoT BHUMaHUE U OLIGHKH TpeHAa ais EBporbl, KOTOpble B 3MMHUE MECSIbI MpU
BBICOKMX 3HAUEHUSX CTATUCTHYCCKH 3HAYMMBI TOJIBKO HA 5%-M ypoBHE. DTO, MO-BHIAUMOMY,
MOJKET YKa3bIBaTh Ha BHICOKYIO MEXTOJUYHYIO U3MEHYMBOCTH PETHOHAIBLHOTO TEMIIEPATypHOTO
peXHMa B 3TOM IEPHO/IE.

Tadaunua 4.2 — Ce3oHHbIN X011 K03 GunmeHToB JuHeiHoro Tpera (°C/10 1em) pernoHaIBLHO
OCPEHEHHBIX CPETHEMECSUYHBIX aHOMAJIMI IPU3EMHOI TemrepaTypsbl, 1976-2023

Mecsinbl

Peruon | ‘||‘|||‘|V‘V‘w‘vu‘vul‘lx‘x ’Xl‘XII

HadCRUTS (cyma+mope)

AO, 15-70 N ]0,2060|0,1950|0,171|0,1910|0,1870|0,1960|0,212¢|0,258¢|0,247|0,252¢|0,214¢|0,213¢

TO, 40-60 N ]0,153¢|0,162¢|0,157¢|0,1700|0,2060|0,227¢|0,2750|0,279¢|0,265¢| 0,248 0,233, | 0,200,

65-90 N 0,4224|0,5530|0,6660|0,6910|0,5040(0,4790|0,3850|0,4260|0,4220|0,7150|0,724¢| 0,634,
25-65 N 0,284(|0,2860|0,3620|0,274¢|0,2720|0,3080|0,3320|0,3540|0,3390|0,3360|0,3010| 0,267 ¢
25S-25N 0,1350(0,1350|0,1420|0,157¢| 0,145 |0,153¢| 0,154 0,1600| 0,156 0| 0,154 | 0,1500| 0,144,
65-25 S 0,1180(0,1144|0,1300|0,1330|0,1190(0,122¢|0,118,|0,1180| 0,104 0,1160|0,1100| 0,108
90-65 S *-0,076 5/-0,034 30|-0,009 95|-0,049 73/0,106 45|0,064 73|0,150 39| **0,2806[*0,353 4| 0,371 ¢ | 0,167 1 [**-0,069
73288 (cywia)
C. Amepuka | 0,574 (0,105 s5**0,2025|0,068 44| 0,207 ¢ | 0,308 0| 0,288 | 0,290¢| 0,377 | 0,344 [*0,361 1 0,541
EBpazus *0,304 1/ 0,501¢0,6740|0,477 00,3660 |0,3880|0,3550 (0,392 |0,3510|0,4400 | 0,384 [*0,227 3
0. Amepuka |0,1750(0,141,{0,138 (0,163 [**0,0825| 0,181 ¢ [*0,152 1| 0,197 ¢| 0,305 0,203¢| 0,197 |0,172¢
Adpuxka 0,2200(0,252¢|0,3260|0,3070|0,3170(0,312¢{0,2990|0,2360| 0,258 0,304 |0,327¢| 0,294

Ascrpamus  [*0,198 1/0,034 73(0,139 19|**0,1726|-0,013 98/0,111 19| 0,223 ¢ | **0,136 5| 0,298 | 0,278 ¢ |0,132 150,118 13

AmnTapktuma  |-0,09519|0,010 980,037 g5|-0,072 68|0,032 95(-0,105 45(0,189 24/0,172 26| **0,294 6 [*0,218 1|**0,133|-0,085 28

Esporma *0,540 5*0,678 1/*0,440,| 0,477 0| 0,354 (0,454 |0,511¢|0,622¢|0,450¢| 0,465 | 0,486 ¢ [*0,507 1

Asus *0,2393 0,451¢0,7320|0,4830|0,3680|0,3670|0,312¢|0,3250|0,3220 (0,429 | 0,357 (0,152 14

Apkruka, cyma |*0,5051*0,556 1| 0,7960 | 0,845, |0,602¢|0,552¢0,363¢(0,4350|0,465¢(1,012¢| 0,931, |0,726¢

Ipumeuanue. Y cnoBHbIE 0003HAUCHHUS CM. Ta0HIy 4.1
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5.TEOT'PA®UYECKHUE OCOBEHHOCTHU COBPEMEHHBIX
WU3MEHEHWH KJIMMATA, 1976-2023 rr.

['eorpadmyeckoe pacmpenencHue JOKaIbHBIX Kod(ddumuentoB tperma (puc. 5.1)
MOJTyYeHBI 1O JaHHBIM HaOmoaeHui 3a 1976-2023 rr. Ha 2406 cranmusx (MaccuB T3288) u B
nenrpax 1417 6okcoB (MaccuB HadCRUTSY), miis KOTOPBIX BpeMEHHBIEC PsSAbl OXBAaTBHIBAIOT HE
MeHee 35 aeT HaOMIoNeHUH, BKIIOYasl ITOCIEIHUMN.

Pucynok 5.1 - [IpoctpaHcTBeHHOE pacpeielieHue JTOKaIbHBIX KOAQQHUIMEHTOB TMHEHHOTO TPeH I
CPEIHETOI0BOM TEMIIEPATYPHl y MOBEPXHOCTH 3eMHOro 1mapa, 1976-2023 rr. (°C/10 ner).
Hcnonvsosansr oannvie: a) HadCRUTS — cemounvie Oannvie Hadley/CRU, UK (cywa+mope);
0) T3288 — cmanyuonnvie oannvie UI'KD, P® (monvko cywa). Ilycmuimu 6oxcamu (a) u wimpuxosxoii (0)
NOKa3aHbl 0bracmu omcymcmeust HabmooeHull. B mouxax pacnonoocenus cmanyuii Aumapkmuost u
TI'pennanouu npusedenvt uucioswle snaueHus Kodpguyuenmos mpenoa (¢ mounocmoio 0o 0,1 °C/10 nem).
benvimu xpystckamu videnenvl OOKcvl/cmanyuu, 8 KOMopvlx mpeHo cmamucmuyecku 3nadum Ha 1%-m

yposHe.
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B Tabmume 5.1, 5.2 npuBeaeHBI 4acTOTHBIC pacupeneiacHus KodhduireHToB Tperaa (B
CpeIHEM 3a TOJ U JUISl K&KAO0TO Ce30HA) B 3aBUCUMOCTH OT PETHOHA, HAMIPABJICHHOCTH TPEHIA U
€ro CTaTHCTHYECKON 3HAYMMOCTH. | 'eorpaduueckuie pacmpeleieHuss CE30HHBIX M MECSYHBIX
OIICHOK MIPUBEEHBI HA pUCYHKaX 5.2 u 5.3.

MoxHO BHAETb, YTO Ha TEPPUTOPUU 3JemHoco mwapa (puc. 5.1), mo-mpexHemy,
domuHupyem meHoeHyusi K nomenienuro. IlonoxxurenbHble TPEHABI COCTABIISIIOT 0KOJI0 97% Bcex
JIOKaJIbHBIX OLIEHOK, ¢ yueToM (manusie HADCRUTYS) u 6e3 yuera okeanoB (manubie T3288).

Tabéauna 5.1 — YacroTHoe pacnpeneicHue JOKaIbHBIX OIICHOK TpeHaa 3a 1976-2023 rr.

B 3aBUCHMOCTH OT peruoHa(CTPOKH), 3HaKa ko3 durmenrta Tperaa b u ypoBHs 3HAYUMOCTH &
(3HaYeHMs B sUeiKax TaOIHUIIBI IpeacTaBiaeHbl B porenTax oT NN)

Perunon NN b<0 b=0 b>0
Beero |0<0,05| a>0,1 Beero |0<0,05] a>0,1
HadCRUTS5 (cyma+mope)

3eMHOM 1map 1417 2,5 0,1 2,1 0,6 96,8 87,9 6,6
CegepHoe nonymapue | 887 0,3 - 0,3 0,2 99,4 93,5 41
HOxHOoe momyrapue 530 6,2 0,2 51 1,3 92,5 78,7 10,9
Atnanruka, 15-70N 129 - - - - 100,0 96,1 2,3

Tuxwuii okean, 20-65N 148 - - - - 100,0 100,0 -

o 65-90N 81 - - - - 100,0 97,5 -
2 | 25-65N 521 - - - - 100,0 95,2 3.3
é % 25S-25N 558 4,5 - 3,8 0,9 94,6 85,1 75
E =1 65-25S 245 3,3 - 3,3 1,6 95,1 78,0 13.1
90-65S 12 25,0 8,3 8,3 - 75,0 41,7 25.0

T3288 (To1bKO CymIa)

3eMHOii 1m1ap 2406 2,4 0,5 1,7 0,2 97,3 88,4 6,8

CesepHoe nonymapue | 2057 0,9 0,1 0,6 0,1 99,0 92,1 5,0
IOxnoe nonymapue 349 115 2,3 8,0 0,9 87,7 66,5 17,2

C. Amepuka 404 15 - 1,0 - 98,5 76,2 16,6
EBpasus 1462 0,5 0,1 0,3 0,1 99,5 96,7 2,0
10. Amepuka 119 10,1 1,7 7,6 1,7 88,2 65,5 18,5
Adpuka 100 2,0 1,0 1,0 - 98,0 92,0 5,0
ABcTpanus 129 17,1 3,1 13,2 0,8 82,2 58,1 20,2
AHTapKTHIA 17 17,6 5,9 - - 82,4 47,1 23,5
EBpomna 538 - - - - 100,0 99,4 0,4
Asus 933 0,8 0,2 0,4 0,1 99,1 95,2 2,9
ApkTHKa (cyia) 145 - - - - 100,0 99,3 0,7

IMpumeuanue. NN — oOriiee KoJin4ecTBO OOKCOB/CTAHIINIT B perHOHE

Obnactp HamboJee WHTEHCHBHOTO TIIOTEIUICHHS — ApKTHKA: BCE OIICHKH TpEH/a
MOJIOKUTENBHBI (HA CYyIlIe U aKBaTOpUHU OkeaHoB), 99,3% u3 olleHOK Ha3eMHbIX cTaHmwmii (97,5%
OLIEHOK B OOKCax) CTaTUCTHYECKH 3HaYMMbl Ha 5%-M ypoBHe. Ha cymie, Bponb mobepexbs
CesepHoro JlegoBuToro okeana, mpakTudecku Bcrony TpeHn gocturaer +0,6-0,8°C/10 ner u
6oree.
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Taouauna 5.2 — KoauyecTBO CTaTUCTUYECKH 3HAUUMBIX Ha 5%-M ypOBHE OIIEHOK TPEHIa
B KPYIHBIX PETHOHAX MUpa JJIsl ce30HOB roja, 1976-2023 rr.
(B mporrerTax oT NN unciia craniuii/O0KCOB B PETHOHE)

KonmmdecTBO cTaTHCTHYIECKH 3HAYMMBIX TPEHIIOB ¢ & < 5%

Peruon NN 3uma Becna Jleto Ocenn
b<0 b>0 b<0 b>0 b<0 b>0 b<0 b>0

HadCRUTS5 (cyma+mope)

3eMHoI 1Iap 1417 0,9 72,1 0,2 82,8 0,3 86,2 0,3 84,2

CeBepHoe nonymiapue | 887 0,1 73,3 - 86,0 - 95,8 - 92,6

IOxHOE monymapue 530 2,3 70,2 0,6 77,4 0,8 70,2 0,8 70,2

AtnanTuka, 15-70N 129 - 91,5 - 82,9 - 96,9 - 101,6

Tuxwuit okean, 20-65N | 148 - 95,3 - 102,0 - 102,0 - 103,4
o 65-90N 81 - 80,2 - 102,5 - 116,0 - 1111
E s | 25-65N 521 - 65,6 - 81,8 - 94,4 - 91,4
g § 25S-25N 558 0,7 80,3 - 84,6 0,2 86,0 0,4 82,8
5 65-25S 245 1,6 67,8 1,2 77,6 - 62,9 0,8 64,1

90-65S 12 41,7 8,3 - 16,7 25,0 16,7 - 66,7
T3288 (TobKO CymIa)
3eMHOI 11ap 2406 | 0,7 58,2 1,0 76,7 0,8 84,0 0,5 82,3

Cesepnoe nonymapue | 2057 | 0,3 59,6 0,2 82,5 0,3 88,8 0,3 84,3

HOxHoe nonymapue 349 2,9 49,9 54 42,4 4,0 55,6 1,1 70,5

C. Amepuka 404 0,2 58,9 0,7 30,7 1,0 78,5 0,5 78,2
EBpazus 1462 0,2 56,6 0,1 95,1 0,1 89,7 0,2 84,6
10. Amepuka 119 1,7 61,3 1,7 39,5 3,4 41,2 2,5 62,2
Adpuka 100 1,0 90,0 - 115,0 1,0 114,0 1,0 108,0
ABcTpanus 129 47 27,1 13,2 27,1 5,4 58,1 1,6 69,0
AHTapKTHIA 17 17,6 11,8 - 29,4 17,6 35,3 - 47,1
Esporna 538 - 80,3 - 94,4 - 98,7 - 98,7
Asust 933 0,3 42,9 0,1 95,5 0,1 84,6 0,3 76,4
ApxTuka (cymra) 145 - 73,8 - 98,6 - 98,6 - 99,3

IMpumeuanue. NN — o6iee KoJiuecTBO OOKCOB/CTAHIIHIA B PETHOHE

N3 xoHTHHEHTOB (Tabu. 5.1, 4.1) Beiensercss EBpona Bce OLEHKH TPEHAa MOJI0KUTENIbHBI,
99,4% w3 OIEHOK CTaTUCTHYECKH 3Ha4YMMbI Ha 5%-M ypoBHe. B Bocrounoit EBporie ckopocth
norerutenust gocturaetr +0,7-0,8°C/10 net, a B cpeaHem mo Bceit Tepputopuu EBpormsl 3a ron
muHeHb TpeHx coctaBmi 0,50°C/10 ser. brmuskas cutyanus B Asum (0,38°C/10 met) u, kak
pesynbrat, B EBpazuu B nieiom (0,41°C/10 ter). Bonbimas 4acTe OKCaHHYECKOH IMOBEPXHOCTH B
CeBepHOM MOJTyIIIApHH (B CEBEPHBIX YacTax ATianTuku U Tuxoro okeana jo 0,3-0,4°C/10 net) n
B TPONMHMYECKOM Tosce (KpoMe BOCTOYHOTO cekTopa Tuxoro okeaHa y mooOepexbs HOxxHoi
AMEpUKH) TaK¥Ke XapaKTePU3yeTCs CTATUCTUYECKH 3HAYUMBIM TPEHI0M K MOTEIUIeHHo (puc. 5.1).
Tenoenyus kK noxono0anuro Ha TEPPUTOPUU 3EeMHOTO Imapa oTMmeueHa Ha 2,4% Bcex
ctanuui (2,5% OOKCOB), B TOM YHCJI€ CTATUCTHYECKU 3HAUMMBIX XOTs ObI Ha 5%-M ypOBHE BCETrO
0,5% (0,1%). B ceBepHbIX yacTsaX ATIaHTHYECKOro U THXOro OKeaHOB (M Ha BCEH TEPPUTOPUH
ceBepHee 65°c.m1), He OOHapy)KeHO HH OJHOW CTaHIMK (WM OOKca) C TEHACHIMEH K
MOXOJIOIAHHUIO.
CormacHo cTaHIMOHHBIM JaHHBIM (13288, TONBKO cCyIia), BCErO0 Ha TEPPUTOPHH
KOHTHHEHTOB OOHApYKHBAEeTCS JUIIb 12 CTAaHIMI ¢ HUCXOASIIUM TPEHIOM, CTAaTHCTHYECKU
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3HaYUMBIM Ha 5%-M ypoBHe (Tabm. 5.1). U3 atux cranumii tpu pacnoioxkeHsl B CeBepHOM
nojymapuu (B ropHelx paiioHax LleHTpanbHOi A3um) u 1eBATh — B HOXHOM (Ha BOCTOKE
ABcrpaniun, AHTapkTuAbl). [IpakTiuecku Bce oCTalbHbIE CTAHIIMOHHBIE OLIEHKH, YKa3bIBAIOIINE
Ha TEHIEHIINIO K IIOX0JI0NaHuIo, He nocturaroT 1 -0,1°C/10 et ¥ cTaTUCTUYECKH HE 3HAYKNMEL.

Ha akBaTopusx OKeaHOB OTpULATENBHBIA TpeHA 3apUKCUpOBaH B THXOM OKeaHe y
nob6epexbs KOxxuon Amepuku (10 -0,1°C/10 net) u Ha roro-3anane Atiaantuku (10 -0,2°C/10 ner
y OeperoB OrHeHHOM 3eMin, U3 HUX JIUIIb B IByX OOKCaX OLIEHKH CTaTUCTUYECKH 3HAUUMBI.

Pucynoxk 5.2 — Cum. puc. 5.1, Ho st k03P PUITMEHTOB TPEHIa CE30HHBIX AHOMAJIHI TEeMIIepaTyphl
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3uma (puc.5.2, 5.3a). B reorpadudeckom pacrpeeieHiu TPEHI0B, B CPEIHEM 3a CE30H U
B KaXJOM H3 MECAIEB, Mpeodsiamaet menoeHyuss Kk nomenienuro. Hambonee WHTESHCHBHOE
noreruienue (6onee 1,0 C/10 ner, o < 1%) — B ['pennanaun, na 3anane CIIIA, B CkaHauHaBuH,
Bocrounoii EBpone u FOro-Boctounoit Azuu.

Pucynok 5.3a— Cu. puc. 5.2, 1o 015 mpeHO08 cpeOHemMecauHol memMnepamypvl
3UMHe20 (Cresa) u eecenHezo (Cnpasa) ce30H08 u moavko Ha konmunenmax (13288, UI'KD)

JlokanpHass MakcUMalbHasi CKOPOCTh MOTEIUIEHNsI OTMEUYaeTcsl Ha ocTpoBax Kapckoro u
BapennieBa mopeit (Ha apxumenare 3emns ®panuna Hocuda no +2,5°C/10mer). B nexabpe
3HAUUTENBHBIN TOJIOKUTENBbHBIA TPEH OTMEYEH Ha CEBEpPO-BOCTOKE EBpa3um, B sHBape — B
Sxyruu u Ha Jlanenem Boctoke (3HaunM Ha 1% ypoBHe), B ¢peBpase — Ha 3anaje u B ueHtpe AYP.

B kaxx0M u3 Tpex 3MMHHUX MECSIIEB, KaK U 10 CE30HHBIM OIIEHKaM, Ha BCeX KOHTHHEHTaxX
BBIJIETISIIOTCS 00J7acTH €¢1a00T0 MOJI0KUTEIBHOTO TPEH 1a, CTATUCTUYECKH HE 3HAUUMOTO JaXKe Ha
10%-Mm ypoBHe.

Tpeno x noxonodanuro 3MMHUX CE30HOB HAOJIOJACTCS TOJHKO B HEOOJBIIUX 00JIACTAX
AnTapkTuabl, B eHTpe EBpa3suu u B BocTouHoi yactu Tuxoro okeana (y modepexbs HOxHou
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Amepukn). B pacnpesnenennn MecIYHBIX OIIEHOK 00JIaCTH OTPULIATEIBHOTO TPEHIa OTMEYaloTCs
Ha BCex KOHTHHEHTaX. Hawmbosee 3HauuTenbhbie u3 HUX — B CeBepHoii Amepuke (1o -1,0°C/10
net B eBpasie) u B IieHTpe A3uarckoro kontuHenTa (1o -0,8°C/10 ner B nexabpe u suBape). Ha
AKBAaTOPHIX OKEAHOB B K&KIOM M3 3UMHHUX MECALEB IMOBTOPSIOTCS OCHOBHBIE YEPTHI CE30HHOTO
pacripeiesieHusl.

Becna (puc.5.2, 5.3a). Haubonee akTHBHOE MOTEIUICHHE BECEHHUX CE30HOB (10 IJIOIIA N
0XBaTa, ¥ N0 UHTEHCUBHOCTH) OTMeUaeTcsl B EBpasuu: mojoXKuTeNbHBINA TPEH]| CTATUCTUYECKU
TBponeickor paBHUHBI 1 UHaun (mo +1,4°C/10 ner Ha Talimbipe u UykoTke). 3aMETHO HUXKE
TEeHJIeHIIMS K noTerieHuto B ['pennanauu u Ha Kanaackom apxunenare (1o +0,9°C/10 ner), Ha
fore CeBepHoii AMepuku 1 Ha ceBepe Adpuku (mo +0,6-0,7°C/10 net). Ha akBaTopusix okeaHOB
(Bcex, kpoMe KOkHOT0) TeHeHIHs K moTerieHnto coctaisier +0,2-0,3°C/10 ner.

OO6mupHbIe 00J1aCTH CTATUCTUYECKU HE3HAUMMOTO OTPULATENILHOTO TPEHJa OTMEUAIOTCS
BO Bce Mecslpl ce30Ha B CeepHoil u IOxHON AMmepuke, ABcTpanuu U AHTapKTUIE, a TAKKE B
BOCTOYHOM CEKTOpe THXOro okeaHa W B YMEpEHHBIX mHporax HOKHOTO TMOdyIapus.
Craructuuecku 3HaunMasi (Ha 5%-M ypoBHE) TEHIACHIUS K TIOX0JI0/IaHUIO BBISIBIIEHA B ABCTPaJIUU
(B mae Ha 17,7% cranuwmii), B FOxHoit (2,8% B Mae) u CeBepHoii (5,4% B anperne) AMepHKax.

Jemo (puc.5.2, 5.30). Kak u B apyrue Ce30HBI, JIETOM Ipeo0agacT TEHACHIUS K
HOTEIUIEHUIO. Pernonsl Hambojee MHTEHCHMBHOro moreruienuss — Eppoma (+0,531°C/10 ner,
MakcuMyM B aBrycte +0,622) u Apkruueckuii mmpoTHbIi mosc, 65-90N (+0,435°C/10 ner,
MakcuMyM B uroHe +0,479).

B mnpoctpancTBeHHOM pacmpeneneHun HauOoyiee BBICOKAas CKOPOCTh MOTEIICHUS B
TEUYEeHUE Bcero cezona ormevaercs B EBpore (o +0,9°C/10 ner), Manoii u Ilepenneit A3uu u
Mounrosmu (mo +0,8°C /10 ner), Anrapkruge (mo +1,1°C/10 mer Ha AHTapKTHYCCKOM
nosryoctpoBe) U Ha tepputopun CIHIA. Hanbosee MHTEHCHBHOE MOTEIUIEHHE (CTATUCTUYECKU
3HaunMoe Ha 1% ypoBHe) oTmedaetcs B ntoHe Ha CeBepo-CruOMpPCKON HU3MEHHOCTH U Ha CEBEpe
Cpennecubupckoro miockoropbs (1o +1,4°C/10 ner).

OTtpuniaTenbHBI TPEHII BO BCE MECSIBI Ce30HAa OTMedascs B bonuBuu, ApreHTuHE U
AHTapkTHae (Ha psjae craHiui 3HauyuMbIA Ha 1% ypoBHE), B UIOHE-HIOJNE - B IIEHTpe A3uu
(cTaTUCTUYECKH HE 3HAYUMBIN).

B nose mokanbHBIX K03((UIIMEHTOB TPEH A MPAKTUYECKH HA BCEX KOHTHHEHTAX, B IIEJIOM
32 Ce30H M B OTHCIbHBIE MECAIBl, OOHAPYKHBAIOTCA TAaKKe 3HAYUTEIBHBIE OOJIACTH
CTaTUCTHYECKH HE3HAYMMOTO TIIOJIOKUTENLHOTO TpeHaa. Hambonee oOmmpHBIE HW3 HUX
pacnionoxeHnsl B EBpa3uu (B ocHoBHOM, B Cubupu 1 Ha [lansHeM Bocroke), B CeBepHOit AMepuke
(Oonpas yacte Kanazsl), B AQpurke U ABCTpaJIUu.

Ocenw (puc.5.2, 5.36). O6nacte HanboJiee WMHTEHCUBHOTO TOTEIUICHUs — ApPKTHKa (710
+1.9°C/10 mer — 3a ce30H B IEJIIOM, B OTAeNbHBIE Mecsainsl — a0 2,5°C/10 net), EBpoma (1m0
+0,8°C/10 net), FOro-Bocrounoit Azus (mo +0,7°C/10 ner), a Takxke B CILIA (B centsiOpe u B
okTsiope g0 0,6-0,7 °C/10 ner). TenmeHiuss K MOXOJIOJAHUIO, KaK TPABUIIO, CTATHCTUYECKU
HEe3HaynMasi, oTMe4eHa B AHTapkTuje (B ceHTs0pe Ha 3emie Yuikca, B HosOpe Ha 3emie Mapu
Bbapn), na reppuropun Kanaasr u CIIA (B okTs16pe), B Cubupu u LlenTpanbsHoit Azuu (B HOAOpE).
Ha ce3oHHOlN KapTe UM COOTBETCTBYIOT OOJAcTH C MPAKTHUYECKH HYNIEBbIM TpeHaoMm. Cralbie
OTPHIIATEIbHBIC TPEH/IBI 32 CE30H B IIEJIOM U BO BCE MECSIIBI, TAKXKe HE3HAYNMBIC, OTMEUEHBI B
okeaHax [OxHOro nomymapus.
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Pucynok 5.30 — CM. puc. 5.2, HO A7 TPEHAOB CpEAHEMECAYHON TEMIIEPATYPhI
JeTHeTO (ClIeBa) M OCEHHETO (CIIpaBa) CE30HOB U TONBKO Ha KoHTHHeHTax (13288, UT'KD)
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3AKVIIOYEHUE

1. B cOOTBETCTBHU C OIICHKAMH, MTOJYYCHHBIMH 110 BCeM HabOpaM JaHHBIX (Cylla, MOpe,
cymra+mope), 2023 rox 6611 caMbIM TeIUTBIM ¢ 1850 roma mo BceM TpeM rito0aibHBIM TEPPUTOPHSIM
(3Bemuoii map, CeBepnoe u IOxHoe monymapwus). B memom mo 3eMHOMY Iapy, aHOMasus
temmneparypsl coctaBuia +0,533°C (maccuB HadCRUTS, cyma+mope

2. B 2023 r. Ha TeppuTOprU 3€MHOTO I1apa MO-MPEeKHEMY JOMHUHHUPYIOT IOJI0KUTEIbLHbBIE
AHOMAJIMU: HAa HUX MPpUX0oAUTCs 0kosio 90% Bcex NaHHBIX, B TOM ducie 0kosio 50% — Beiie 95-ro
nponeHTuisa (5%-e skcTpeMyMsbl Teruia), a 6onee 15% crtamyu Uit CBOMX IYHKTOB PEKOPIHBIMU
(aObcomoTHBIE MaKCUMYyMBI). Takast CUTyarusi CI0XKHWIACh, 32 CUET CEBEPHBIX dacTeil Tuxoro u
ATtnantuueckoro okeanon, Cesepnoii u KOxunoit Amepuk, EBpazun u Adpuku, rae 2023 rox, B
CpeIHEM IO TEPPUTOPUU PETHOHA, OKa3ajcs B YMCIE TPEX CaMbIX TEIUIBIX JIET B HCTOPUU
Habmonenuit (¢ 1850 r.), a 5%-e sKcTpeMyMbl Teruia (3HA4eHUs BbIIIE 95-TO MPOLIEHTHUIIS)
oxBatmim 6osiee 50-70% Bcex craniuii (OOKCOB) peruoHa.

3. OrtpuuarenbHble CpelHEroJoBble aHoMaiuu (0koino 8% BceX MJaHHBIX) TaKKe
Habmoanuch B CeepHoM U FOxHOM mosnymiapusix, Kak Ha Cyllle, TAK U Ha aKBaTOPUSX OKEaHOB.
Ha cyme — 3t0 obnactu B AHTapKTHIE, HA ceBepe ABCTpaIK, Ha BOCTOKE bpa3uiuy, B 3amafHbIX
mrratax CIIIA, B CkaninHaBun v Ha ceBepe MHIMN; Ha aKBAaTOPUSIX OKCAHOB - OTACILHBIC paliOHBI
Nunuiickoro u Tuxoro oxeanoB u B CeBEpHOM MOpE

4. TlpakTH4eCcKH BO BCEX KPYITHBIX PErHMOHAX MHUpa (KOHTHHEHTHI, OKCAHbI, IMUPOTHBIC
30HBI), Kak W TJ00anbHO (3€MHOW IIap, MOJYIIapusi), SKCTPEMAIbHO TEIUIbIE YCIIOBUS
COXPAHSUIUCh B TEUEHHE BCEro rojia (BEepOsITHOCTh HEMPEBBIIICHUS HE OMycKajach HIke 85%).
EnuHcTBeHHOE HCKITIOUeHHEe: AHTAPKTUUYECKUI TosC (BKIItoUass AHTApKTUAY U ABCTpalnio), T1ie
BEPOATHOCTH HEMPEBBIIICHHS CE30HHBIX AHOMAIUI OIyCKaNach B epBoM moixyroaunu 10 19-20%.
OpHako, HauYMHASL C WIOHS, TOAABISIONIEEe OOJBITMHCTBO PACCMOTPEHHBIX PETMOHOB KaXIIbIH
MECSIII ¥ CE30H OOHOBJISUTM CBOW TEMITEPATypPHBIE PEKOP/IBI.

5. B niennom no 3emHOMY 11apy BCE CE30HBI OBLIN 3KCTpeMaibHO TerabiMu: JeTo (0,60°C)
u ocesb (0,71°C) — camble Teruible 3a Bech nepuo HadmoaeHui, 3uma (0,28°C) — uerBepras camast
terutasi, BecHa (0,39°C) — TpeTbs cpeau caMbIX Temblx. B okeaHax CeBepHoro u HOxHOrO
MONTyIIAPHA BCe MECSIIbI Toia ObUTM THO0 CaMBbIMU TEIUIBIMU, JINOO B UMCIIE MEPBBIX TPEX CaMBIX
TerUIbIX (paHr He BhIIe 3) (MCKIIOUYEeHUS: SHBaph U GeBpalib B okeaHax FOxkHOTO momyrmapus —
YeTBEepPThIC BEIMUMHBI B COOTBETCTBYIOIIUX PsAax), a Ha CyIIe - BCe MECSIIbl, HAUUHAS C UIOHS,
OBUTH TMOO0 CaMBIMU TETUIBIMU, JTMOO B YHCIIE MEPBBIX TPEX CAMBIX TEIUIBIX (PaHT HE BHIIIE 3)

6. Ha Oospmieii yactm 3eMHOro Imapa MpOJODKACTCS IMOTCIUICHUE: IMOJIOKHUTEIbHBIC
TPEHBI COCTABIISIOT OKOJIO 97% BceX JIOKAJTbHBIX OIEHOK. PernmoHbl Hanbosiee WHTEHCHBHOTO
noreruieHus: Apkrudeckuii nosic (65-90N) u EBpoma, rae cpemHsisi CKOPOCTh MOTEIJICHUS 32
nepuon 1976-2023 rr. cocraBuna, coorsercTBeHHo, 0,563 u 0,498°C/10 ner.

7. B memom mo Bced TeppUTOpMM 3E€MHOrO Iapa M 3a TOJ, COBPEMEHHOE
MPUIIOBEPXHOCTHOE ToTeruienne 1976-2023 rr. Ha cymie mpoTekaeT BABOE aKTHBHEE, YeM Ha
MOBEPXHOCTH OKeaHoB, B CeBEepHOM TNONyIIApUHM BJIBOE HHTCHCHBHee, 4eM B HOxHOM, U
yckopuiiock B cpaBHeHuH co 100-netHum (1924-2023) B CeBeprnom nonymiapuu B 2,1-2,3 pasa
(manm cymieit U Ha MOBEPXHOCTH OkeaHOB). B HOxHOM moinyriapuu Ha MOBEPXHOCTH OKEaHOB
YCKOpPEHUS MPAaKTUYECKH He MPOU30IILIO, a HaJ cylell KOdPPUIUEHT YCKOPEHUs CYIIECTBEHHO
ke (1,6-1,7).
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8. Ha 100-netnem BpemeHHoMm wuHTepBasie (1924-2023 rr.) moremieHWe 3UMHUX U
BECEHHUX CE30HOB HA MMOBEPXHOCTH OKEAHOB aKTHBHEE MPOTeKaio He B CeBepHOM MONyIIapuH, a
B lOxxHOM

9. IlpuBeneHHble B OMIJIETCHE TJIOOANBHBIE  OICHKHM  IPHUIIOBEPXHOCTHOTO
TemreparypHoro pexuma B 2023 r., momyueHHbIe 110 JaHHBIM MaccuBa 13288 (manubie ®I'BY
«1I'’KD»), xopomio corjacyroTcs ¢ oueHkamud 1o gaHHbiIM MaccuBa CRUTEMS (mannbie
Hadley/CRU, oaun u3 6a30Beix MacciBoB BMO). BeiBog 0CHOBaH Ha CpaBHEHHH ITOTOJAUYHBIX
JAHHBIX U CTATUCTHUYECKUX OLIEHOK, MPEACTABIISEMBIX B Ka)KJIOM BBIITYCKE B IJ1aBe 1.
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