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CAWSES II: Grand challenge system
guestions
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Synthesis question: Assessment of solar-terrestrial climate
influences
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CAWSES-II co-chairs: Susan Avery and Alan Rodger

TG1. What are the solar influences on climate?
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Cold times followed after the a pair of solar cycles
whose lengths had gotten shorter under 10 years and
then longer over 13 years , e.g. Dalton Minimum (SC 4,
5 & 6) & Maunder minimum (before SC numbered).

==> SC 23, 24 & 25 might be colder !
cf) Krivova, Solanki & Beer (2002)

by Yu Yi (2010)

Solar Cycle Length(Years)
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CAWSES II-TG1: What are the solar
influences on the Earth’s climate?

Domestic leaders: T. Hirooka (Kyushu Univ.)
Y. Takahashi (Hokkaido Univ.)
Japanese contributions in TG1
-Reconstruction of solar activity level
- Springtime temperature reconstruction based on
cherry blossom phenology and solar activity
-CCM simulations in JAMSTEC and MRI/JMA
- Solar cycle and QBO modulation of general
circulations
- Lightning activity and OLR relating to solar cycle
* Cloud particle formation by cosmic ray
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Ex) Solar signal in temperatures and zonal
11-yr solar signals in ERA-40 Data (upper; Frame and Gray, 2010) and

0.1
b) =) 60
- ] ' ' 50
m =D
: - - 40
S 0 30
@ =
i 5 SO 20
100 55— - =
=N PREREE & [V
1000 - — L -l
—75 —60 —45 -30 —15 0 15 30 45 60 75
Latitude
Annual mean T
K/ (MAX-MIN) AR5a—exp32 . histo

Height (km)

simulated ones by JAMSTEC CCM (lower; Wanatabe et al.)

b)
60
-50
‘@ ] —_
c:_c; '-405
£ =
@
o o0 T
10
1{:'[“] Flll .l T T T T T T T T T n
-75 -60 -45 =30 =15 0 15 30 45 60 75
Latitude
Annual mean U
K/ (MAX-MIN) AR5b—exp32e3.his
1 1 I 1 1 | 1 1 | 1 1 | 1
1= o0 \r——— ———=ylk
s S\ -
2 L_J5C<
- ) N T—/—== .
o (S WEZ
b _\\_) //5—:;-: — - __ rJ‘.rl

CONTOUR

Latitude (deg)

INTERVAL = 1.000E-01

13
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Fig.1. Carbon-14 in tree rings and the length of 11-year solar cycles. For details, refer to
related Miyahara’s works.
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Figure (a) Reconstructed sunspot number (Solanki et al., 2004), (b) inter-annual variation
of the full-blossoming dates of the cherry tree at Kyoto, acquired from old documents,
(c) temperature reconstruction smoothed by local linear regression procedure over

a time span of 31 years. 95% confidence intervals are also shown. 14
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