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TOTAL SOLAR IRRADIANCE MONITORING RESULTS: 1978 to Present
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TSI Sunspot Deficit & Facular Excess Feature Correlations

TOTAL SOLAR IRRADIANCE MONITORING DURING ACRIM3 MISSION
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Critical Characteristics of TSI Monitoring Experiments

Quasi 3 of 4 days None 2 weeks
5 min/LEO orbit

Yes 55 min/LEO orbit 1 min. cycle Continuous 3-fold redundant Yes
Monthly

Yes 35 min/LEO orbit 1 min. cycle Continuous 3-fold redundant Yes
Monthly

Yes Continuous Occasional using = Continuous 2-fold redundant Yes

L1 Point Orbit instrument door SOHO Hiatus issues
Degradation Rate issues

Yes 62 min/LEO orbit 1 min. cycle Continuous 3-fold redundant Yes
Monthly

Yes TBD min/LEO orbit 100 sec. cycle Continuous 3-fold redundant Yes

Monthly
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The Total Solar Irradiance (TSI) Observational Database

| satellite experiments employing pyrheliometric sensors
port TSI observations on the ‘native scale’ defined by their sensors

exist: up to £ 0.4 % about the mean of all observations

|nces caused by known systematic errors in sensor metrology
| f 0.4 % lower results of SORCE/TIM are TBD

ghificantly less than + 0.1 %
nol itors (ACRIM, VIRGO and TIM) ~ £ 0.1 %
" ERB experiments (Nimbus7/ERB and ERBS) were designed for * 0.5%

AIAA 2004 R C Willson - Columbia University 5



The TSI Climate Change Observational Database

RIM, VIRGO & TIM) capable of + 5 - 10 ppm/yr
demonstrating 3 ppm/yr during its 15t four years of operation
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Composite TSI Climate Change Databases
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Total Solar Irradlance Monltorlng Results 1978 - 2003
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ACRIM Composite TSI Approach
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TSI trend between minima: + 0.037 %/decade
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Composite TSI Measurements and Models
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Comparison of ACRIM and PMOD Composite TSI

ACRIM Composite TSI Time Series (NNAA3) )
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Trend between successive solar cycle minima: +0.037 %/decade
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Composite TSI Trend Depends on Choice of
Nimbus7/ERB or ERBS for the ACRIM ‘gap’ ratio

ACRIM Composite TSI (NNAA3): Nimbus7/ERB ACRIM Gap ratio

Trend between successive solar cycle minima: +0.037 %/decade

Alternative ACRIM Composute TSI (ENAA3) ERBS ACRIM Gap ratio
Trend between successive solar cycle minimd: +0.004 %/decade

PMOD Composnte TSI* ERBS ACRIM gap ratlo + solar proxy model **

Trend between successive solar cycle minima: -0.009 %/decade

Year
* (Frohlich & Lean) ** ( Lean) RC Willson, coplot_nnaa3_enaa3_pmod 07/12/2004

AIAA 2004 R C Willson - Columbia University




Comparison of Simultaneous daily means during ACRIM1 Period
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Comparison of Nimbus7/ERB and ERBS results

(Simultaneous Daily Means)

Variation about Mean

Variation about Mean
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Comparison of ‘ACRIM Gap’ Overlapping Observations

ACRIM1 | ACRIMi-. | | ACRIMGAP | | ACRIM2
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‘ACRIM gap’ test of comparison TSI databases

¥ : TSl is proportional to solar magnetic activity level
' cycle time scales

minimum-to-minimum trend in composite models u
ridge ACRIM ‘gap’ is an artifact of ERBS degradation {

- Cbmposite TSI time series using Nimbus7/ERB data exhibit a minim “‘\‘ ,
trend of + 0.04 %/decade during solar cycles 21 - 23 X
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TSI Monitoring Strategy

TSI MONITORING RESULTS AND OVERLAP/REDUNDANCY STRATEGY '
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Rationale and Strategy for TSI Database Continuity

_xperiments required to prevent unrecoverable singlggdC
erlap Strategy '
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CONCLUSIONS

| strategy with redundant, overlapping satellite
e only means of sustaining a sufficiently precise and
1ate change TSI database with current technology
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TSI Monitoring Instrumentation
The Active Cavity Radiometer (ACR)
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