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We compared the El Niiio dependency on Galactic Cosmic Ray (GCR) and Total Solar
Irradiance (TSI) during last 70 years using nonlinear method of conditional dispersions.

Insolation can affect the Earth's surface temperature directly through the physical
mechanism of heating. At the same time, GCR affects climate indirectly through the formation
of condensation nuclei in the atmosphere, changing its transparency and cloudiness. Both of
these factors change in the 11-year solar cycle, but their variations are very small in ampli-
tude, which makes determining their impact on climate non-trivial.

We considered causal relationships between time series pairs of TSI and El Nifio (cli-
mate index Nino 3.4), GCR and El Nifio. We found that the effect of TSI on El Nifio is relative-
ly more noticeable, which partly confirms the conclusions of the CLOUD project (CERN)
about the negligible contribution of GCR to the general mechanisms of the formation of con-
densation nuclei and, as a result, to climate change.

DOI: 10.31725/0552-5829-2022-241-244

Beenenue

CBs13b COJIHEYHOM aKTHUBHOCTH M KJIMMATa JAOBOJBHO CJIOKHO OOHAPYKUTh,
MOTOMY YTO U3MEHEHUS (DAKTOPOB BIMSHUS COJTHEYHOTO CUTHANIA OTHOCUTEIIBHO
MaJibl [0 AMIUIUTY/IE, a IIyMbl KJIMMAaTUYECKON CUCTEMBI — BeJIMKU. J[0 cux mop
HET TOJHOW SICHOCTH B MOHUMAaHWU (U3MYECKOTO MEXaHW3Ma dTOM CBs3U, a
TaK)K€ CXEMBI YCWJICHHS COJIHEUYHOTO CHUTHaNa B KiIMMare. ABTOpPHI paboThl [1]
NPEIJIOKUIN MeXaHu3M Bo3zehcTBus kocmuueckux aydert (GCR) na oOnau-
HOCTh aTMOC(Ephl MOCPEICTBOM 00pa3oBaHUs sAep KOHACHCAIIMH B BO3IYXE,
noA00HO TOMY, KakK 3TO MPOUCXOAUT B kKamepe Bunbcona. [Ipyroit Mexanusm [2]
npejarnoJiaraet, 4YTo Bapualuu cojHeuynoi noctosituuoi (TSI) Moryt ycunuBarth-
Csl C IOMOUIBI0 MapHUKOBOTO 3(deKTa, CBI3aHHOIO ¢ ucnapeHuem Bojbl. Oba
BapUaHTa HaXOMST CTATUCTUUYECKOE IMOJTBEPKICHUE B JIOKAJIBHBIX KJIMMaTHYe-
CKHMX JaHHBIX. B yacTHOCTH, B padoTe [3] Ob110 mostydeHo, uro B FOxxHoit Hure-
puu ¢ 2010 mo 2019 rr. HaGMrOAaETCS MOJMOKUTEIbHAS CBSA3b MEXKy MapKepamMu
COJIHEYHOW aKTMBHOCTH W TEMIIEPATypPHBIMHU JTAHHBIMU C METEOCTAHLIUM, a TaK-
xe GCR u ocaakamu. Panee [4] mbl oOHapyxwmm cBsizb Mexay TSI u Dmb-
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Hunbo. B nanHoi#l pabote Mbl MONpoOyeM OTBETUTh Ha BOIPOC: MOXKHO JIU pa3-
JIMYUATH KIIMMaTHUECKUUN OTKIMK Dnb-Huuro Ha TSI 1 GCR?

Hcxoanbie 1aHHbIE

Mp1 OyneM HMCNOIb30BaTh CIEAYIOUIME BpEMEHHbIE Psabl: 1) sMmupuye-
ckuii knmumatuueckuil uuaexkc NINO 3.4 [5], 2) KIMMaTUYECKYI0 PEKOHCTPYK-
uuto TSI NRLTSI2 [6] u 3) BpeMeHHOU psiJi JaHHBIX HEUTPOHHOI'O MOHUTOpPA
GCR ob6cepBaropuu Climax (1953+2006 rT.), IpOJOIKEHHBIN JaHHBIMUA 00CEp-
Baropun Oulu (1964:2021 r.or.) [7] ¢ mnoMOmIIbIO JUHEWHOW pPErpeccuu
Climax = 1.3302*Qulu + 825.44 na nepecekaromemcsi uaTepBaie. Knumaruye-
ckuil uaaekc NINO 3.4 ocHOBaH Ha NaHHBIX O TEMIEPAType MOBEPXHOCTHBIX
BOJI B AKBaTOpHaibHOI 30He Tuxoro okeana (5°N-5°S, 120°W—-170°W) u ot-
paXkaeT BapHally JOKaJIbHOIO KJIuMara B TUXOM OokeaHe, B YHaCTHOCTH, SIBJIICHHE
Onb-Hunwo. Pekonctpykius TSI Naval Research Laboratory moa HazBaHuem
NRLTSI2 Obuta nonyyeHa myTeM MpPOAOHKEHHS B MPOLLIOE JaHHBIX KOCMHYeE-
CKMX HAOIIOIEHUN ¢ ITOMOIIBIO MOIEIbHON o1ieHKHA TSI Mo COMHEYHBIM HATHAM
u (dakenam [8].
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Puc. 1. CriaxeHHbI€ BDEMEHHBIE PSIIbI.

Bce BpeMeHHBbIE psAAbl MBI NIPUBENIM K PAaBHOMEPHONW BPEMEHHOM CETKE C
marom | mecsan Ha npotskeHnd BpeMeHu 1953-01:2021-12 u crnaguinu cKob-
3SIIIUM CPEAHUM ¢ OKHOM 13 mecsueB (puc. 1).
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MeTtoauka

Jlna onpeneneHus HaIU4Yus U HAIMPABJICHUS CBS3U MEXIY JBYMs BpEeMEH-
HBIMU PSJAMU MBI HCIIOJIBb3YEM METOJ YCIOBHBIX aucnepcuid [9]. Meron npen-
MI0JIaraeT, YTo JIBa pacCMAaTPUBAEMbBIX BPEMEHHBIX psifa ObUIH MPOAYLUPOBAHBI
JTUHAMUYECKUMH CHCTEMaMH, CBOMCTBAa KOTOPBIX MOKHO BOCCTAHOBUTH C TIO-
MOIIIbIO peKOHCTPYKIMU 1o TakeHcy [10] myTem BiokeHHs] BDEMEHHOTO psijJia B
€BKJINJIOBO IPOCTPAHCTBO IMOAXOMSIIEH pa3MEpHOCTH. s ABYX PEKOHCTPYK-
WA BPEMEHHBIX PSAJIOB MPOU3BOJUTCS pacueT yclIoBHOU aucnepcuu (o(g)). Ona
OLICHHBAET JIOJI0 £-OJIM3KUX TOUYEK OJJHOM U3 PEKOHCTPYKIIMM MPHU yCIOBUH, UYTO
COOTBETCTBYIOIIME UM Tapbl TOUYEK JPYroll PEKOHCTPYKIUHU TOXKE £-OJNU3KHU B
IPOCTPAHCTBE BIOKEHHUS.

Pe3yabTaThl
C nmomoIpi0 METO/Ia YCIOBHBIX JMUCIEPCUN MBI CPAaBHWIA MEXKIY COOOM
napbl SMIOUPUYECKUX BPEMEHHBIX psAAoB (puc. 2). Meron nokazain, uro u TSI u
GCR Baustor Ha NINO 3.4, Ho B cityuae TSI 1o BiusiHrE Ooiee BbIpaXKEHHOE:

14 = GCR -> NINO 3.4 e TS| -> NINO 3.4 b

1.2 — NINO 3.4 -> GCR — NINO 3.4 -> TSI
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Puc. 2. Pesynprar paboThl MeTO/A IS TIAp BPEMEHHBIX psioB. [ padyiku 3aBUCUMOCTH G OT €
quis BpeMeHHbIX ps1oB (a) GCR u NINO 3.4 (b) TSI u NINO 3.4

rpaduK 3aBUCUMOCTU G(€) Kpyde Ha ydacTKe ckeinuHra. B aToMm ciydae 3aBu-
cumoctb Mexay GCR u NINO 3.4 MoxkeT 00BSCHITLCS BHICOKOH aHTUKOPPEIIs-
nuer Mmexxy GCR u TSI. OTuactu 3TOT pe3ynbTaT MOATBEPKAACT BHIBOABI IKC-
nepuMmenta CLOUD [11]: B coBpeMeHHOM atMoc]epe MHTEHCUBHOCTh KOCMHU-
YECKUX JIyuyel HE OKa3bIBAaeT 3HAYMTENILHOTO BIUSHUA Ha Kiumat. B ocoOeHHo-
CTH 3TO OTHOCUTCS K KJIMMAaTy HU3KUX IIUPOT, I/I€ T€OMAarHUTHOE I0JIE CBOJIUT
Bo3MOXHBIE dppexTei GCR kK MUHUMYMY.
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