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BJIUAHUE COJTHEYHOM AKTUBHOCTH U ATJTAHTHYECKOI'O
OKEAHA HA KIIMMAT ®EHHOCKAH/INAU
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Bocemb npamvix u xoceenmvix unoekcog: (a) nemuezo kiumama 6 DeHHOCKaAHOUU,
(6) memnepamypvl noBepxXHOCMU OKeaHd 6 cegepHoll Amaanmuke, (8) COIHEUHOU AKMUBHO-
cmu, UCcre008anbl Ha 8PEMEHHOM UHmMep8ae, oXeamvléalouem nocieonue 3—4 cmonemusi.
Conneuno-kaumamudeckue Koppenayuy Obliu U3yueHvl HA PA3IUYHBIX 8PEMEHHbIX WKALAX.
Hoevie ceudemenvcmea cyuwecmseosanus ceasu mexncoy akmusrnocmoio Connya, memnepamy-
POl 800bl 8 cesepHoU Amaanmuxe u iemHeti memnepamypou 8 cegeprotl PeHnockanouu Ovi-
JIU NOTYYEHbl C UCNONIb308AHUEM HO8eluux naneooannsix. Ilokazano, ymo sma 63aumocesnsn
KOMNIIEKCHAs, HecmabulbHas u eé xapakmep 3asucum om epemeHHou wkansl. Ceuoemenbcme
BIUANHUSL CONHEYHOU AKMUBHOCMU HA KIUMAM 80CMOo4HOU PeHHOCKaAHOUU He 0OHAPYHCEHO.
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Introduction

Fennoscandia (particularly, its northern part) is a geographic region appro-
priate for examination of possible solar-climate connection. Actually, this do-
main is located at high latitudes i.e. (a) in a zone of a low geomagnetic rigidity
cutoff where penetration of energetic cosmic ray particles into atmosphere is fa-
cilitated and (b) close to the area, affected by stratospheric polar vortex, which
likely play important role in the formation of solar activity (SA) effects on the
atmospheric circulation [1]. Potential connection between the climate of North-
ern Fennoscandia (NF) and activity of the Sun has been studied in a number of
works [2-5]. The present work is aimed at examination of a link between (a) SA,
(b) climate of North Fennoscandia, (c) climate of East Fennoscandia, (d) varia-
tions of SST at North Atlantic during the last 300-400 years. The performed
analysis included study of correlation:

(a) between the raw records (ES correlation);

(b) between records filtered over a century-long scale (periods 53-133),
corresponding to the Gleissberg solar cycle (CS correlation);

(c) between records filtered over high-frequency scale (periods <30 years)
corresponding to the Schwabe and Hale solar cycles (HFS correlation).
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Data

All the data sets used in analyses: (a) have annual resolution that allows to
use them for search of short-term correlations, (b) cover 3-4 last centuries that
allows to use them for search of century-long correlations, (c) cover the sector of
the Northern Hemisphere of interest for us. They are:

(a) A record of carbon stable isotope ratios “*C/*“C (8'°C) measured from
tree rings from Northern Fennoscandia (NF) and covering the time interval
1600-2002 AD [6].

(b) A record of carbon stable isotope ratios **C/**C measured from tree
rings from Eastern Fennoscandia (EF) and covering time interval 1600-2002 AD
[6].

(c) A reconstructed record of SST in the North Atlantic (0-70° N) obtained
by Gray et al. [7] (SST-Gray) using twelve tree-ring series;

(d) A reconstructed record of AMO obtained by Mann et al. [8] (AMO-
Mann) using more than 1138 time series (tree-rings, ice-core, corals, speleo-
thems etc.);

(e) A reconstructed record of July and August average daily sunshine hours
(NFSunsh) based on the stable carbon isotope ratios **C/**C measured from pine
tree rings from Northern Fennoscandia [9].

(f) Instrumental sunspot number Sy during AD 1700-1995 [10].

(g) Solar modulation potential @ncrip (MV) calculated by Ogurtsov [11]
using data on flux of °Be measured from an ice core from North Greenland
(NGRIP core) by Berggren et al. (2009);

(h) Solar modulation potential @py.3 (MV) calculated by Ogurtsov [11] us-
ing data on flux of ‘°Be measured from an ice core from South Greenland (Dye-
s core) by Beer et al. (1994).

Results
Results of correlation analysis, performed over AD 1716-1985 are general-
ized in Tables 1. In the Table we use small letters E, H, C if the corresponding

Table 3. Correlations over AD 1716-1985.
@ @ SST AMO st | 8BC

(NGRIP) | (Dye-3) | (Gray) | (Mann) | (NF) | gF) | Sv | NFSunsh
@ (NGRIP) EH EH EC EHC EHC |C
& (Dye-3) H EHC
SST (Gray) EHC EH |EHC |E EHC
AMO C EC
(Mann)
3"°C (NF) EH | EH EHC
31C (EF) EH
Sn H
NFSunsh

Correlation analysis, performed over AD 1600-1985 brought similar results.
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ES, HFS and CS correlations are significant at a 0.90-0.95 confidence level
(c.l.). If the significance exceeds 0.95 c.l. we use large letters. The significance
of correlation between records (both raw and filtered) was estimated using a
numerical random-phase test, which included a number of Monte Carlo simula-
tions.

Conclusion

Analyses of the solar and climatic records showed that:

1) Solar activity actually influences climate of Northern Fennoscandia dur-
ing the last 3-4 centuries. Character of solar-climatic link, however, varies with
time. In a few cases effect weakens when we use novel and, likely, improved so-
lar indexes (SN, DrGRIP, ¢Dye3)-

2) Solar activity actually influences sea surface temperature at North Atlan-
tic during the last 3-4 centuries. Character of this link also is not stable.

3) Solar-climatic link over the Northern Fennoscandian region most proba-
bly is mediated by a number of processes in the system ocean-atmosphere.

4) Connection between activity of the Sun and climate at Fennoscandia has
a regional-scale distribution.

The obtained results shows need of further efforts in solar paleoastrophys-
ics and paleoclimatology.
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