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“*What Solar rotational variability can tell us
about longer trend variations in SS| records ?

“Can we provide a common measure of the
stability of SSI records 7 I—. ‘

n Measurement = Solar_Variability X Degradation
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Solar rotational variability

v Well measured !!

I(A, 1) = Io(A) + Lse (A, t) + Lie (A, 2)

It =ao+ Y ai(Pi(t)— < Py(t) >-) + » b < Pi(t) >,

- I\ t)— < I(\t) Zaz P;(t) >,)

NB:IF scaling does not Change between rotational and
« slow » change, then

[()\,t) = Qg + Z CLZPZ(t)
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Solar rotation viewed by different instrument §
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Solar rotation viewed by different instrument §
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1st part conclusion

v What is the reason when observed/model SSls
variations differ significantly from their solar rotation
prediction ?

v Solar rotational signals are consistent between
instruments and give the same SC variability.

v SATIRES larger cycle variability (in particular, SC 22
min and max and SC 24 min) wrt others looks partly
caused by larger rotation modulation. Depends on
wavelengths.



ok.

Other effects might exist.
Go for a 3 components model

SSl time series LF (>108 days) proxies HF (<108 days) proxies

I\t =ao+ Y aiip(NPiip(t) + aing(\)Pong(t) + ¢

N

best model coefficients (Isq sense) determined for each A

Each spectral time series of each datasets is fitted
with a two time scale linear component model
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Estimating stability

UARS/SOLSTICE @ 180nm
T 0.0022 w 3
g I \nA4 } T, "
= (N At ~ i
= 0.0020F gl ’ | ’ i
QO B _
(&) B _
S 0.0018 —
o - ] |
= 0.0016 4 119 . 32.91% . . :
19930112 19951009 19980705 20010331 !
i 1.05 L l l f l l o l l
; o, I b Wk ! ! I I \ LU A WL I e
| (7)) 1.00p o Ly L VER AR [ [ o
8 095 l l l l I I l : |
-g | | | | | | | | |
) 0.90 I I I I I I I I I
. o 085 | | | | | | | | |
‘ O 80 | | | | | | | | |
19930112 19951009 19980705 20010331

On SSI record stabilities, M. Kretzschmar, Sun-Climate Symposium, Savannah, Nov. 2015



Estimating stability

UARS/SOLSTICE @ 180nm
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Estimating stability

UARS/SOLSTICE @ 180nm
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Estimating stability

UARS/SOLSTICE @ 180nm
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Estimating stability

UARS/SOLSTICE @ 180nm
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Estimating stability

UARS/SOLSTICE @ 180nm
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Proxy ?
DSA, Mg Il, radio flux at 3.2cm, 10.7cm, 15cm, and 30cm
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Hypothesis behind

What can not be reproduced by a two time scales and six
proxies model is more uncertain !

Cons: this multi parameters model can reproduce trends and
non solar behavior to a certain degree. It Is permissive.
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UARS/
SOLSTICE
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*In % of solar cycle
variation / yr
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UARS Overview
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SSI| datasets Overview
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= Best range is in the UV below 220nm: no surprise !
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CONCLUSION

v Strength of stability as computed here:

v Determine the SSl/proxy relationships for each time series, in a
permissive way

v Allows to quantify (weight) in the same way most of the doubts on all
iInstrument time series

v Weakness of stability as computed here:

v depending on number of proxies used, can reproduce instrumental
features)

v Stability can be used as weights for composite.
v SSlI variations trustable up to about 220-240nm

v SORCE trend in the visible canNOT be reproduced by combination of
proxies

- Used in this work: SSI datasets corrected for outliers and gaps, see Scholl et al.,

2015



