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Estimating the Effect of Solar Activity Changes on the Global Warming

Kiminori ITOH *

Synopsis
A ftrial was made to estimate the effect of solar activity on the global warming by using
temperature proxies (sea surface temperature, '*0 content in coral leaves, and freezing date for Lake
Suwa) and solar activity indices (aa index and cosmogenic isotope '’Be). By matching these data
each other for the period from 1650 AD, it is concluded that the solar activity is the main factor in the
" increasing trend of the global temperature in this century. The Lake Suwa data showed an increase
near 1500 AD, which was consistent with an increase in the solar activity found in the °Be data.

1. *

{LBBEOMBEIC L 5 ZELIRFOBRE FF
Ik oT, HEROKEN EOBRE LR3I
5T &, mRAX—BURPREERICKE RE
BEEZDMETHD, _BLRFBBENEELYE
#n LART D 280ppm 7226, BLTED 360ppm (ZHYHMI L7
(Fig. 12 Z Lid, &0 bRBEP, ABNE
R HERRREICKREAEEYEZ TR L%
BIRLTWA, FE, “B{RBBREOHEMZF
MU THEL DELRLETL WD, ZBLRED
BELROEELLTRELVELRIDIKENS
DI, bHAABRBDRICL HIRBLLOTREMT
HY, TIEERU SN EEVRIRS, TR
FEMDI=DTHDIEVWIRFEENDI LY
2, L LSRR Y TEFEDPND D & LITR
2o T, SHABICBEMENTHBH 0.5° C DR

RPN ZBERBOMMIE D &V ) R

HCW A2 (Kerr, 1997),

Fig. LIZARLEOEF, LIZLEF &AWVt
N5, ZEBLRFRELR KB CESERER
E: SSH OB TH D (F—FIZoWTLFED

HEBR), FED R 7 —LTiL SST DEEH CO,
OEBL Y HFo L KEWD, 100 FEOR I — 1
2723 L WEOEHOEMITAB—ZLTWS
Lo bR B, LhL, RiEDI P a—F—
VIialb—LalrOFERERD L, FARITHEM
RREETIZ2, 121 Hansen DO KRBBEET L
LBy Ialb—vg iz kiud, B 20 £E
BT BILREREDBEDNRFRICL S
BB EERX, KUhboz 7y A4y g
OBPIZ L 2B HBERE TLITEZLTVS
(Hansen, 1997), Z O#FE %12 L T, Hansen
HIX 1980 b OKIB EFORRIZSONTHE.
FOERME TIREELERM LN KE SN
DIELLTW5D, T7bbH Hansen HIZLiE,
Fig. 1 BB o 2R HIRIIME->TWS
Z &iT72 3, Hansen bidfEde, —& LT CO, i
FEHRIC L D HERIER LA A L T E A, Tk
DFRITELENPE LT, PR L LEEDRIE
ERIZDWTIX, Co, MIZT CHATIZ L
TERVWERERSNIZDIREZHTH S,

*RREYRPFRER FHRE L ¥ —REFHI T2 5EE

T240-8501 MIRTHR L R EBRE 79-7

Department of Environmental Physical Chemistry, Institute of Environmental Science and Technology, Yokohama National

University, Yokohama 240, Japan.
(1999 45 11 B 1 AZH)



54

—7J5, 1970 £ O Eddy OBFFE (FlZ21X Eddy,
1977) &g & LT, HERKIR & XBESHEHO
HEZTERTAMELEZY, BHET v ~v—7 &K%
WEFOI7N—T718, KBRREAHOEHRRE
BB MBETIZLEZRHEL, XBEHOE
&), FICKBRRIESOEE N, BEEEMN O
ik T2 HMRRBEOERTFTHD L ER
L 7= (Lassen & Friis—Christensen, 1995:
Svensmark & Friis—Christensen, 1997),

106
co '
2 1
360 - (Law Dome + Maunaloa) —/ 4 0.4
340 ) io.z
£ ‘ %
& 320f {00 @
= 5 —
o~ H Jo02 @
o) L Bkl 5 @
9 300 =i g
(¥ 404
280+ W¥'=—— ASST (Jones et al.)
108
260 T S R
1820 1840 1860 1880 1900 1920 1940 1960 1980 2000
Year AD
Fig.1. A comparison between the sea surface

temperature and the concentration of
CO,. Data sources are as follows: for
the CO, concentration, http://cdiac.
esd. ornl. gov/ftp/trends/co2/
lawdome. smoothed. yr20 (Law Dome
data) and http://cdiac. esd. ornl.
_gov/ftp/ndp001/maunaloa. co2 (Mauna
Loa) : for SST, http://cdiac. esd. ornl.
gov/trends -> temp —> jonescru.
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Fig. 2. Time courses of changes in the 0 concentration in coral

leaf samples from different points. Data were taken from
ftp://ftp. ngdc. noaa, gov/paleo/coral, and were b5-year

averaged (twice).
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Fig. 4.
Seychelles islands

(5-year averaging, twice).

A relation between ASST (5-year averaging , twice) and 0 data from

The superposition is

arbitrarily carried out in such a manner that the two curves matches each

other as far as possibie.
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Fig. 5. Matching between two coral leaf ®0 data (5-year averaging, twice):

samples for New Caledonia and Seychelles. The superposition is

arbitrarily carried out in such a manner that the two curves

matches each other as far as possible.
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Fig. 6. Matching between two solar indices (5-year averaging, twice): aa

index and !®Be concentration in a Greenland ice core. The

superposition is arbitrarily carried out in such a manner that the

two curves matches each other as far as possible.
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Fig. 7.

of “Be from Greenland (10-year averaging, twice, for both).

Matching between 0 data for New Caledonia and the concentration

The

superposition is arbitrarily carried out in such a manner that
the two curves matches each other during the period of 1650 AD

— 1870 AD as far as possible.
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Fig. 8. A relation between aa index and SST (5-year averaging, twice).

The matching was made from the results of Figs. 4-7, and hence,

not arbitrary.
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