Journal of Geography
119(3) 519-526 2010

THimE B
— 74 =7y 2 BRTHEEME N ? —

Ko

H

iE I"% *

Cosmic Rays and Cloud Formation:

Does Cloud Amount Decrease during Forbush Decreases?

Ryuho KATAOKA*

Abstract

Possible influences of cosmic rays on terrestrial climate have been studied by many re-
searchers since a good correlation between neutron monitor counts and global cloud amount was
reported by Svensmark and Friis-Christensen in 1997. The cosmic ray-cloud relationship may
be best tested during Forbush decrease events, in which cosmic rays largely decrease for several
days associated with coronal mass ejections. Some cloud parameters are likely to respond to the
transient decrease of cosmic rays with a typical time delay of several days, although we do not
know the physics behind the cosmic-ray cloud relationship.

Key words : Forbush decrease, galactic cosmic rays, cloud formation
F—TJ—NF:7+—7vvaBlg, FUIFHH, ZRL

L FHEER

WERICRE D 1 CTHMOMZ L L EPMZ 5D
TRV, LWV DbW D [ FHMER
Wl THDH, HEBERIED DA, KRR A A
ZANE, FREoED EDDho TRV, FTH
MERFEPIE L WETEERERI LIRS, &
WIH Db, HEROKMEEEDS, ExNH L TFHIK
BEHEREE & v ) AMOE RIS E T 5% & W
)T LB E, NARFEOMIKEERLIED &
DT, INFTELCHNMENTHIALTE-EF
KRB 2 7 — )V TOHERGELTY A /) = X L
DHHRDELDBEINDLZE R DENPLTH b,
ZLUTHERFICHRIENT L1, FHESHER 52
ETEMMZ, ERE LTINS v 2 THIERD
b T 5, L) B HHE L, HH2»

glil;l

LEMEE VD, HOWDKEM A — VTR L
TWb RAARDDH 5 (Svensmark, 2007), AfH

TIE, ZOFHMERTICHELLFEEHZ2H£D
TWB@LIZOWT, FFDMEAHNT L 7R3

LEDOTLY2—F %,
HWERIZHR L Tw b FH Mo KBHE, RO
NN O R R IRE 2 HIEA L TV S E T A
VE—OfFENTTHY, FUTFHM (GCR:
galactic cosmic ray) EIFIEN T3, FHAIZ
KA CTHMCHEFEH L T AV F -2 &
ETCRAEWICERESE TS, ZORKEEED
B2 RET D X ) ITHET B I LR
AAZARELTHEIITHEND, ZOKRKAE
BEL, BT —EHENS LS HLNAHE
ThHY, FTHMT7 T v 7 AZMET LM Lo
FHEETIX, ZOZKY ¥ 7 —CTEhtkT

O LR AR B B A Ze L B A S T B A

* Interactive Research Center of Science, Graduate School of Science and Engineering, Tokyo Institute of Technology

—519—



1980 1985 1990

| :
1995 2000 2005 2010
Time(year)

B o1 (a) KEHESEE (b) KEEBES®RE, (o) FHM7 7y 27 A, (A EHFIREE RO KN Z1L.

Fig. 1 Long-term variations of (a) sun spot number, (b) magnetic field of the solar wind at the Earth, (¢) neutron
monitor (NM) counts at Oulu, and (d) low cloud amount.
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al.,2009).

Fig. 2 Solar wind speed distribution just before the December 2006 geomagnetic storm. Heliospheric current sheet is
described as a white curtain. A coronal mass ejection was associated with a solar flare, and arrived at the Earth

(Kataoka et al., 2009).
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Fig. 3 NM counts (top) and low cloud amount (bottom) during Forbush decrease in June 1991.
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Fig.4 Correlation plot between daily-averaged NM
counts and low cloud amount in June 1991.
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Fig. 5 Average profiles of cloud parameters superimposed at top-five Forbush decrease events. From left to right,
shown are (a) aerosol, (b) cloud water content, (c) liquid water path, and (d) low cloud amount (after

Svensmark et al., 2009) .
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Kristjansson et al. (2008).

FHMOR QBRI L D CON EFE AL FE IS GCR £ E/3F % 5 O BFRME

Table 1 Relationships between GCR flux and the cloud properties that would be ex-
pected if GCR were to influence clouds through a mechanism involving ion-
ization and CCN production Kristjansson et al. (2008).
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