SBUV/2 Data Sets Aura OMI Data

« NOAA-16 daily spectra cover March 2001 — September 2007 before « Measurements cover 265-500 nm, resolution = 0.4-0.6 nm.
satellite orbit drift causes problems (shadowing of diffuser plate). « Daily solar measurements since December 2004 to present.
 NOAA-17 daily spectra cover October 2002 — December 2010 before e Characterize diffuser change using multiple elements.
Creation of the V2 Composite shadowing starts. o »  Excellent stability (stable wavelength scale, low degradation.
. » Correction for long-term degradation is adapted from NOAA-9, e Characterize throughput change using solar minimum in 2007-
Solar Spectral Irradiance NOAA-11 SBUV/2 approach (comparisons to periodic absolute 2009 as basis for time dependence.
Data Set reference data set). o | » Refine functional form by assuming consistent irradiance level at
dtad 2€ e Use UARS SUSIM reference calibration spectra during 2001-2005 as solar minimum (2007-2009, 2017).
| standard (replacing SSBUV). - o | » Estimated long-term uncertainty is ~0.1% in UV, < 0.1% in
Matthew DelLand?!, Linton Floyd?, Sergey  Remove “Day 1” calibration bias, then use coincident ratios between visible.
Marchenko!, Ramaswamy Tiruchirapallit SBUV/2 and SUSIM to isolate NOAA-16 SBUV/2 degradation. e See Marchenko presentation at 5:15 on Tuesday 3/20 for more
« Create smooth fits (wavelength, time) to derive SBUV/2 degradation discussion
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Science Systems and Applications, Inc. (SSAI) correction for full data set.
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* UARS SUSIM used multiple reference channels (combinations of ‘_t“:. |
optical elements) during 14-year mission. Each channel typically 1 /
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e Changes in deuterium lamp transmissivity and optical path degradation e N N e AT A e R VY ] E
 Climate studies require multi-decadal solar spectral irradiance were considered In this analysis. £ 04 I : L
(SSI) data sets to capture atmosphere/ocean forcing. * New Reference Channel (nRC) data are available at 6-9 month cadence 3 gig | ‘ S e
* Most of UV spectral region has been observed continuously during 2000-2005 (see figure below). T 260 260 400 420 ]
since 1978, but temporal coverage varies between instruments. » The ratio of two nRC spectra represents the actual solar change oL — —
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RC = Reference Channel «  Reference channel measurements are made £ by r. The Al 02 (N 4 pri R
N NRC = new Reference Channel at 5 nm spectral resolution. 2007 2008 2011 2013 2015 2007 2000 2011 2013 2015 2007 2009 2011 2013 2015
SORCE [SOLSTICE, SIM] MIRC = Mission Reference Channel « All solar change curves shown here are
- LMIRC = Lower Mission Reference Channel ratios to 3 May 2001. £ 25f ' 2800nm | 0.8 ‘¢’ 340.0 nm 04 ¢ 471.0 nm
e MoRC = Monthly Reference Channel »  nRC spectra agree with each other to better S . i ' E':
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o . Characterization of SBUV/2 Degradation - B
« (Goal of this project is to update composite SSI product # 25F  y2850nm 4, OB I 393.0 nm 041 ¢ s000mm
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spectrum for solar variation (based on SUSIM results). e Pt 02} oo ks
 In practice, we characterize the “Day 1” bias between NOAA-16 and g 00 koA e Bl | 01f “

SUSIM first, create smoothed fits for spectral dependence at each 07 2008 2011 2018 o015 2007 2008 2011 2018 2015 2007 o008 2011 2018 201
SUSIM reference date, then fit these data to get time dependence.
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. . . - Irradiance Bias: NOAA—-16 SBUV/Z (3/13/2001) vs. UARS SUSIM (5/5/2001: NOAA—-16 Sensitivity Change Using SUSIM nRC Data
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* Normalize each data set to single reference spectrum Thuillier 1 i
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« Select single data set for each large spectral and temporal g vl |2 : V2 Composite 3SI1 Product
region (no averaging in overlaps). T oo
» Fill data gaps with synthetic data from proxy. U O O A L N Bt - |+ Start using NOAA-16 data in March 2005 (day 80) to help fill
€ st ey SUSIM data gaps near end of mission.
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Limitations of V1 Product
e N - [2000] for 120-170 nm, DeLand and Cebula [1994] for 170-265
_ _ T roqsiredetion Pl ol 1807165 | Degradation Fit ol 250-235 nm e« NOAA-16 fits are nm) and scaled Bremen composite Mg Il index.
o Data set stops in July 2005 - Need to extend to present with S 100> S ol : extrapolated to create
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« Normalization spectrum corresponds to high solar activity £ o : 08
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o Clean up step changes at inter-instrument transitions (noted by . method did not work well -~
some users) and outlier data points. S oo enough to be useful for 375 _
t' ; L\ ] iojgsé— —_ g . .. 'EI [il--."jﬂi X s
E v ;IolﬂllI2IO|0I2I2IO|0;JI2IO|0:4I2IO|0:5I2IO|OE3I2IO|O?I2I(;OBE o E?IOIOII2I0|02I2IO|0I3I2IO|OI4I2I0|0:5I2IO|OI8I2I0|OI'?I2IO:OBH prOVIdIng NOAA-17 data. f 3255 g é GHI
E 275 |
New Data Sets for V2 Product NOAA-16 Corrected Data 250) : .
22D | o I
: i o - I I i = 3
. Currently omit SORCE data due to questions about early Corrected NOAA-16 da?a §how drift vs. SUSIM in selected wavelength 200, 3
degradation corrections bands (remove solar variation to evaluate). 175, .
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but long-term characterization IS re_qum_ad.  Since these data will be used in V2 (IzjompositeéSI pr?)duct onlly as i iees w0 1ws 2000 205 2010 015
e Aura OMI data cover most of required interval, allow “bridge” t fUARS SUSIM and Aura OM| v adiustment t R
continuation of data set to present. rage: 1o connec and Allra PPy agdjustment 1o
remove drift for that purpose.
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\y 2 £ "-f W ? e Compare to other comprehensive products (NRLSSI2, SATIRE-S,
. i ”“ it W W w\ SOLID) for validation.
xoas-16 sevv/2 [N ¥ i ”H WWW I W - |« Write up results for journal paper.
Muwww * s e Proposed enhancements to V2 product:
Noaa-17 sBuv/2 || N | T — Implement revised SME data from current SIST project for FUV and MUV
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