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Little Ice Age caused by Maunder
Minimum ?

Non revised sunspot number
_ Reconstructed Temperature

400 Years of Sunspot Observations 04 Vedioval 2004
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T plateau since 2000 partly
caused by sun ?

Global Land—Ocean Temperature Index

8
A

6 —=— Annual Mean !
&) —— 5—year Running Mean "
%: 4 "‘ I
= Ayl
s 2 !
= | 4
o ‘ |
§ 0. "o A i't«" W
5 LI TR A TN ]
= -2 ‘ / ' ‘_;‘.! ‘ |

_4 v
1880 1900 1920 1940 1960 1980 2000




Cycle 24 Sunspot Number Prediction (2015/08)
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Revised International sunspot number

* 300+ year record

* Apparent 100
year periodicity

Sunspot number S,

International sunspot number S, :
300 yearly mean and 13-months smoothed number
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SILSO graphics (http://sidc.be/silso) Royal Observatory of Belgium 2015 September 1



RMIB TSI SPACE RECORD

PAST IN SPACE:

21983
#1992
21992
#1993
#1994
H1997
#1998
22003

SPACELAB 1 NASA ESA

ATLAS-I NASA STS-45

EURECA ESA STS-46: returned to ground
ATLAS-Il NASA STS-56

ATLAS-IIl NASA STS-66

HITCHHIKER NASA STS-85

HITCHHIKER NASA STS-95

FREESTAR NASA STS-107

NOW IN SPACE:

MSOHO/VIRGO/DIARAD ESA December 1995 > ongoing (> 19 y)

HMISS/SOVIM/DIARAD ESA February 2008 > 1 year
MPICARD/SOVAP CNES  June 2010
PLANNED:

HFY3E/JOIM/DIARAD  CMA 2018

> terminated
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Sunspots and facula

Sunspots: dark, strong
magnetic field, relative
short lifetfime

Facula: bright, infermediate
magnetic field, relafive
long lifetime

SCOo/AlA 1700 2014-06-17 12:02:21 UT



. The 150-Foot Solar Tower
. Current Magnetogram
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Mount Willson indices

MWSI MPSI
Strong magnetic fields Intermediate magnetic fields

Sunspots Facula

Mt. Wilson Sunspet Index (MWSI) since 1970 —— most recent data: 1,/22/13 Magnetic Plage Strength Index (MPSI) since 1970 —— most recent data: 1/22/13
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TSI model = A+ B* MWSI + C* MPSI



Conclusions

Within the measurement uncertainty of +/- 0.15 W/m?/dec
there is no variation of the TSI quiet sun level during the
last 30 years

Over the last 300 years there is a 100 year modulation
rather than a long tferm increase of the solar activity

The average 11 year solar radiative forcing is of the order
of 0.25 W/m? with a 100 year modulation of the order of
+/-0.125 W/m?

So TSI variations can not explain the Little Ice Age nor the
recent T plateau

What is the cause of the 100 year modulation ¢



UV image / magnetogram
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