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» What are the uncertainties on these time series ?
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Date LTU is in % (or ppm) / year
LTU Is time dependent



| ong term uncertainty

Imes (t) = I'"¢(t)g(t) LTU =~ U(g(t))  (butnotonly)

Solstice A FUV Degradation ot 165 nm

* |tis usually difficult from the 05 :
instrument to give time- fo o x O }
dependent long term accuracy. 2 T ;

E 095F L. .

» Old datasets (SME ?) has no EOC Snow- (2005) L *

- W W W W W

 Some have no independent
LTU (SBUV)

= Aim: homogeneous assessment of long term uncertainties
of all datasets
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Validation / Comparison

 What to compare with ?

= (QOther data
= EXisting models (proxy based or semi empirical)
= proxies

Hyp. 1: proxies can reproduce ssi variations to a certain degree
/ Method1l

Hyp. 2: assumed relationships between proxies and SSI

\ Method?2



The less restrictive

The more permissive

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

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

AN —A— —

It =ao+ Y aiy(NPias(t) + ainf(\Ping(t) + ¢

N

best model coefficients (Isq sense) determined for each A

* Used proxies:
DSA, Mg ll, and radio fluxes at 3.2cm, 10.7cm, 15cm, 30cm.



Why two time-scales ?

U/SOLSTlCE@169nm | U/SUSIM@160nm
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* Rotation amplitudes underestimates the cycle variations



Why two time-scales ?

U/SOLSTICE@Ly-a
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LTU: How does it work ?

Example: UARS/Solstice @ 180.5nm

usol @ 180 50
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How does it work ?

Example: UARS/Solstice @ 180.5nm

usol @ 180 50
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Long term uncertainty ?



How does it work ?
Example: UARS/Solstice @ 180.5nm

U(A,t): average disagreement in the yearly slope of the
observed and modeled SSI

U(A,t) = smoothy.y;, (||@obs(A ) — Gmodel (A, T)]])
with a(A,t): normalized slope of the time

series computed over one year

U_SOLSTICE @ 180.5
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* Uncertainty is about
0.5%/yr except
where disagreement
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How does it work ?

Hyp. 2:

What can not be reproduced by the two time scales
proxy-model is more uncertain.

cons: this multi parameter model can reproduce =8

permissive.

iImproves

e Snow+ 2010
eStImated 05% / yr 19930112 19951009 19980705 20010331

Date [yyyymmdd]




UARS Overview
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* The time dependent LTU are averaged over the mission lifetime
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U_SUSIM VS U_SOSLT\CE
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U_SUSIM vs U SOSLTICE
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General Overview
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General Overview
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General Overview
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The less permissive

« Unfortunately there is residual degradation in the observed
| meas rue
VAHES o pmeas () — 1 (1) g (1)

* Assume an unknown but exact proxy model:
I (1) = f(p(t)) + )
p(ta) =plta) = () = I () X |27 N/




The less permissive

* Unfortunately there is residual degradation in the observed
values Jmeas (t) _ Jtrue (t)g(t)

* Assume an unknown but exact proxy model:

17 (t) = f(p(t) +<
p(t1) = p(ta) — I'"C(t1) = I'(12) +x
[mees(ty)  Ie(t)g(t) _ g(t)

[meas(tQ) — Itrue(tQ)g(tQ) ~ g(tg) IX

g(t) = ag + ait + ast* + ...
gt=0)=1




The less permissive

orved

val Hyp. 2:

e Ass if p(t1) = p(t2) then I(11)=I(12)

IBRIli  cons: no phase shift, no change in relationships
between proxy and I. It Is restrictive.

o
See poster by Micha Schaoll '

[meas ,
: - = - |~'
Jmeas (t2) o Jtrue (t2)g(t2) g(tg) Lo Proxy E

m—

g(t) = ag + ait + ast* + ...
gt=0)=1
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-4 wavelength = 121 [nm]
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Conclusions

* [ ong term uncertainties is essential. Should be time
dependent

* [wo time-scale proxy model;
= simple and robust. Time dependent.
= give value in agreement with instrumental value.

= permissive

o «if p(t1) = p(t2) then I(t1)=I(t2) » method
= strong assumptions
= give results in agreement to « what is expected »
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