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Outline

* The April 2007 Solar Cycle Prediction
— Arguments for and against

e Where is the Sun now?
e What’s the latest from the
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The Background

Charged with determining the official prediction for
Solar Cycle 24 for NOAA, NASA, and the International
Space Environment Service (ISES)

— Time and intensity of solar cycle 24
* Sunspot number
* F10.7

Panel chaired by NOAA, funded by NASA
— Previous panels met in 1989 and 1996

International membership

The panel has 12 voting members
— Only 11 voted on these predictions
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Predicting Cycle 24
The Third Official Prediction Panel

- Table 2: Summary of Predictions for Solar Cycle 24
. From P e Sne” Category Number Average  Range
Combined 51 118+£34 40-18

Climatology (C) 14 107 +£40  40-18

Recent Climatology (R) 2 140 £30
Physics-based Models (B) 3 131+45
Spectral (S) 10 105 %30
Neural Network (N) 2 145

Precursor (P) 124 + 30

d Climatology
(1 Spectral and Neural Network
O Precursor




April 2007 Panel Prediction

Solar Minimum will be in March, 2008

Cycle 24 will be small
— R, =90

— August, 2012

or

Cycle 24 will be large
— R =140

— October, 2011

The panel is split




Why the Split?

* The Sun recycles its magnetic fields in 1 solar cycle
* The Sun recycles its magnetic fields in 2-3 solar cycles

Physical basis for solarand
geomagnetic precursortechniques
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What would change things?

* Would small cycle proponents concede?
— What they said one year ago
* If the polar field strength increases — increased Cycle 24
* If geomagnetic activity increases — increased Cycle 24
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What would change things?

* Would big cycle proponents concede?
— What they said one year ago
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* We're seeing new cycle spots|E
— Old Cycle and New cycle E:
spots coexist
— Old cycle at low latitudes
— New cycle at high latitudes




What has the Sun done?

 Have we reached minimum yet?

ISES Sclar Cycle Sunspot Number Pregression
Data Through 31 Mar 08
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ISES Solar Cycle F10.7cm Radio Flux Pregression

Data Through 31 Mar 08
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What will happen?

Did the panel get it wrong? Was minimum in
September 20077

— The panel error bar was 6 months, which allows Sep 07
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T. Woods SORCE 2008

TS| Recent Decline - Is Modern Maximum Over?

» Downward trend of the TSI by 0.02% from last cycle minimum
— SOHO VIRGO (single instrument) has been measuring TSI since 1996
+ SORCE TIM agrees well with VIRGO trend since SORCE launch in 2003
— ACRIM composite (multiple instruments) has same trend
- Lower TSI (if confirmed) implies a new natural cooling for climate change

Steven Dewitte’s and Claus Frohlich’s talks (Tue AM)
will provide more details about long-term TSI results
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Summary

Solar Minimum will be in March, 2008
— Re-affirmed by panel in March, 2008

Cycle 24 will be small
— R,=90

— August, 2012

or

Cycle 24 will be large
— R.=4E
— October, 2011

The panel is still split JEE




Predicting Cycle 21
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8 Other methods
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Predicting Cycle 22
1 1984 Meudon — STP Workshop

O “Atthe outset, it was agreed that there have not been any startling

new developments in prediction techniques over the intervening five
years.”

13 Statistical Methods 18 Precursor Methods
13 Spectral Methods 2 Planetary Influences

180

200 } Kunches 1992

160
140
120 -
100
ao
60
a0

Maximum Sunspot #

20

¢ 11 1318 V719 21 5 27 29 31 33 35 37 39 41 43 45

Predlcllons

=7 Statistical Precursor 3 Planetary Geometry




|!13?0 1?5 _ 290 2?5 2?0

125
[ |

[
m
o
E
2
&
B
0
a
@
C
5
w
8~
0
L
-—
0
o
E
7

100
L T T .

CAAAAI UL SR R A N R R SRR R RN R SRR R R ny]
6 12 18 24 30 36 42 48

TlllllllIlllllllllllllllllIllllllll

The First ‘Official’ Prediction

Precursor
Rise Behavior
McNish-Lincoln

LlIlIIl[llllllllLllIllllll!Ll

PREDICTED MAXIMUM SUNSPOT NUMBER
LI L L L B O ¢

lII|I|I|Il||l|lllllllllllll[lllllll

2 4 6 8 10 12 14 16
PREDICTION NUMBER

(=)
—
o]

J Consensus Estimate = 200

O Clearly based on precursor methods and on
Manths after minimum (Sep 86) the'observed risesbehavior of Cycle 22



Oops, we better-recons@er

O Withbroe and Chappell - redux

L Concern for HST re-entry prompted an
April 1990 update to the 1989 official prediction

d  Minority opinion: we are past maximum

(1 Consensus opinion: SSN = 170
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Predicting Cycle 23
The Second Official Prediction

O NOAA led panel (J.A. Joselyn) report issued 1997

Even/Odd Behavior
Precursor

Spectral

Recent Climatology
Neural Networks
Climatology

Consensus

200 = 35
160 + 20
155 + 25
155+ 30
140 + 30
115+ 40
160 + 30
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Flux Transport Dynamo

0 Dikpati et al predict cycle 24 will be 30%-50% larger than cycle 23
d  Slowing of meridional flow gives smaller prediction

O Smaller cycle begins later, peaks later
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Hathaway, Wilson and Reichman (1999)

Prediction Method Errors (Prediction-Observed)

Prediction Method | Cycle 19 | Cycle 20 | Cycle 21 | Cycle 22 | Cycle 23
Mean Cycle 94 8 9.1 -63.5 -48.6 -10.1
Secular Trend 916 8.7 36.2 253 17.8
Gleissberg Cycle -80.4 18.5 -51.6 -51.1 9.6
Even-Odd -69.3 -22.3 61.1
Amplitude-Period -74.1 0.3 61.2 -25.3 1T
Maximum-Minimum | 839 216 229 | -150 1.8
Ohl's Method 554 19.1 218 44 222
Feynman's Method 42.8 9.6 269 3.6 41.1
Thompson's Method | -17.8 8.7 -26.5 -13.6 40.1




D. Hathaway SORCE 2008

Caveats

. They used my data for sunspot areas — which was 20% high
for cycle 20. Their prediction for cycle 20 fit the erroneous
value and later cycles were also predicted accurately in spite
of the error in the input data.

. They kept the meridional flow speed constant. They allow it to
change in cycle 23 and found a 10% change in the prediction.
Similar variations in meridional flow speed should have
occurred in the past.

3. A independent confirmation of the model is needed.




D. Hathaway SORCE 2008

The Second Dynamo Prediction

Choudhuri, Chatterjee, & Jiang (2007) ran a similar dynamo
model but one more dominated by diffusion. In an effort to
assimilate real data they change the strength of the poloidal field
at cycle mimimum to match the observed polar fields.

Cycle 24 Prediction ~ 75




