Status Updates

VTR (v5.8 / 4.12) — SPAWAR Reviews

v5.8 vs. v5.6 (accumulative error)

Vicals (MODIS, VIIRS, GOCI)

Matchups @ MOBY, WAVCIS (MODIS, VIIRS)

Matchups @ IEODO (GOCI) w/ MODIS and VIIRS if available, If not time series at IEODO site.
Image Comparisons (VIIRS, MODIS, GOCI) v4.12

Matchups (VIIRS, MODIS) — NOAA CalVal, GeoCape and Ocean Color Cruises v4.12
Highres VIIRS (Ryan’s Paper)

Sensor Merge

NASA 2014 Updates v4.12 and other changes since v4.10 (List)

Changes from v5.4 to v5.8 (aops v4.10 to v4.12) — List

VIIRS overlap fixes using flags for Daily/Composites (ATMWARN, HISATZEN, ETC.)
LMI Fixes (Coefficient Changes)

VIIRS SDR Calibration Changes LUT and cO quadratic eq. ...

ToDo:

HighRes VIIRS v5.8 — currently testing and integrated

Process NOAA CalVal Cruise Data (ASD, Flowthru — bb,a,c,ag,temp,sal,fluor, Hyperpro)
NexSat VIIRS NRT for Monterey/JPSS program (chlor, SST, IOP’s)

Note: MOBY mooring swap out (deployment m257) January 13-15, 2015. Expect a 2 week outage for QC.

LMI Issues — Fixed (Following Slides)



WavCis Matchup

JDAY 331 11/27/14
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Viirs n (w/overlap) = 109 WAVCIS (CSI106) SeaPrism Updates
Viirs n (discrete days) = 90 Chlorophyll Matchups

WavClS total = 482
WavClS (discrete days) = 112

Coincident Matchups = 82
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Note: 100% of all available Aeronet data has been
obtained. Outage (12/10/14 —12/30/14) in VIIRS
due to download /disk issue. Currently filling
gaps/reprocessing with new version of APS.

Constraints:

Satellite — Negative Values/Standard Flags, 50% valid.
Chlorophyll derived using NRL's Automated
Processing System (n2gen/l2gen)

WavCIS — AOT>0.2; Wind speed> 8m/s.
Chlorophyll derived using Aeronet band ratios.



Inter-Agency Evaluation (Preliminary Results)

Rrs M2

% change

Time Series: Rrs at MOBY M2
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Because equivalent filtering isn’t applied, these stats can only be interpreted generally.

The Time/Date composition of the records used by these 3 techniques is not equivalent, it simply

summarizes “data that is available” from each site. Preliminary Results

410 nm - 0.1170 1.043 1262 0.9925 0.1343

443 nm 1.0234 0.1164 1.004 .1070 @ 0.1271

486 nm  1.0170 0.1113 1.001 9538 (1.0009  0.1188

551 nm 0.2097 9466 1855 (009305  0.2092

671 nm 1.1764 0.6362 .6040 0.7444 0.5787

Chl N/A N/A .8924 .3059 N/A N/A

N = 122 T 73 e 166 Dec31, 2014

Slides that follow are a 2 way matchup between NOAA and NASA processing based on satellite date.
NOAA nLw is pulled from their website based on date corresponding to a NASA data record.

NOTE: NRL using SDR’s that have not been reprocessed/corrected. No deviation from other
methods. Compare well.



M1 Error Analysis — calculate % change from MOBY

L2gen M1 Histogram
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Frequency Distribution of % change MOBY M2 Frequency Distribution of % change MOBY M3
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Preliminary Results

These have been forced to equivalence by Time Date selection from the satellite file.

NASA L2gen NOAA MSL12

410 nm 0.1355 1.0525 0.1276 0.1247
443 nm 1.0365 0.1391 0.9989 0.1126 0.1269
486 nm 1.0263 0.1365 0.9703 0.1033 0.1258
551 nm 1.0403 0.2544 1.0460 0.1592 0.2314
671 nm 1.2400 0.7326 1.3702 0.5000 0.5790
N = 35 35 35

Summary:

e The comparisons are similar and good (MOBY Gold Q2 Matchups — Not identical to NRL's
stand alone work — matchups, vicals, etc.)

* NRL uses nLw and closest in time, high quality, RT MOBY

e Seems APS producing better results in green waters using errant SDR’s (2012 — present). Still
working on finalizing plots.



gain

VIIRS vical run for APS v 5.8/A0PS v4.12 using Unity Gains
MOBY May 20, 2012 to Nov 30, 2014
NOAA SDR Calibration Improving over time (Trending towards 1)
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VIIRS/MOBY Spectral
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| have a little concern about the lowest four records from M1/M2, but | looked at the in situ data, and ViCal constituents: Lw, etc...
based on everything it looks like they just set the lowest limit... unless there is a different reason for each anomaly... La is high for
series 1 and 14... Series 38 has a high Lw...

M1 M2 M3 M4 M5
AVERAGE GAIN 0.9711 0.9769 0.9729 0.9564 0.9587
AVERAGE STDEV 0.0155 0.0157 0.0153 0.0121 0.0067

N 39 39 39 39 39



MODIS gains (established 1 JAN 12 to 30 JUN 14)
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gain

GOCI to MODIS Vicarious Calibration
March 2013 - March 2014

GOCI Cal Site 1 Gain Calculations
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APS evaluation 5.6 to 5.8 at MOBY
VIIRS
Overall Improvement (M1-M5)

M1 Comparison M2 Comparison
120.00% 120.00%

100.00% /f._._.7 100.00% / 0—o—0o
80.00% 80.00%

60.00% // 60.00% //

—=o—APS 5.8 Cumulative %
=-APS 5.6 Cumulative %
40.00% 40.00% y

d ——APS 5.8 Cumulative %
=-APS 5.6 Cumulative %
20.00% 20.00%
0-00% T T T T T T T 1 0-00% T T T T T T T
5 10 15 20 30 40 50 More 5 10 15 20 30 40 50 More

X-axis is % change from MOBY = |((VIIRS-insitu)/insitu)|*100



AOPS v4.12 High Resolution VIIRS (375m)

November 08, 2012
bb 551 gaa

Galveston Bay, TX GalvestonBay, TX

MODIS 1km VIIRS 375-m

The spatially enhanced backscattering VIIRS products at 375 m resolution

is compared to the 1 km MODIS for Coastal and Bay waters of the Texas
Coast.

Implementation underway followed by evaluation.
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VIIRS nLw (mW cm! um- sr)

VIIRS nLw (mW cm! um- sr)
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44 Matchups (Gomex, Chesapeake Bay)
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A Slope r2 Slope r2

410 0.9943 0.8666 0.9892 0.8510
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551 1.0092 0.9866 0.9941 0.9808

671 1.2532 0.9636 1.2330 0.9528
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Geophysical Value
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New AOPS v4.12 Sensor Merge Capability for MODIS/VIIRS
Example: Persian Gulf - December 10, 2014

Horizontal Visibility : Good Agreement

weed Dec 10 0%:38:51 2014

457

MODIS Aqua - 093651 GMT @1 minute
apart

Hori zontal visibility
530

NRL VIIRS - 093739 GMT

48°1

Wed Deec 10 2014 Daily Compasite

Merged Image

......
Henpel oratory

Implementation Complete
Delivered Q1FY15




New AOPS v4.12 Sensor Merge Capability for MODIS/VIIRS

Example: Persian Gulf - December 10, 2014
Vertical Visibility : Good Agreement

MODPM2014344.L3 Mosaic_hadl PGP Wed Dec 10 05:36:51 2014
wvertical Visibllizy

MODIS Aqua - 093651 GMT

@1 minute
apart

Vertical Visibility

Merged Image

Implementation Complete
Delivered Q1FY15
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New AOPS v4.12 Sensor Merge Capability for MODIS/VIIRS

Example: Persian Gulf - February 01, 2015
Horizontal Visibility : Good Agreement

MODPM2015032.L3_Mosaic_hdl_PGF Sun Feb 109:55:47 2015
Hosizontal Visibiliny
e

an fer
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Implementation Complete
Delivered Q1FY15
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New AOPS v4.12 Sensor Merge Capability for MODIS/VIIRS

Example: Persian Gulf - February 01, 2015
Vertical Visibility : Good Agreement
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Implementation Complete
Delivered Q1FY15




New AOPS v4.12 Sensor Merge Capability for MODIS/VIIRS

Example: Western South Africa — February 01, 2015
Horizontal Visibility : Good Agreement
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Implementation Complete
Delivered Q1FY15




New AOPS v4.12 Sensor Merge Capability for MODIS/VIIRS

Example: Western South Africa — February 01, 2015
Vertical Visibility : Good Agreement
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AOPS v4.12 - MODIS/VIIRS Comparisons
Persian Gulf
Jan. 02, 2015
Horizontal Visibility
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AOPS v4.12 - MODIS/VIIRS Comparisons
Persian Gulf
Jan. 02, 2015
Vertical Visibility
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AOPS v4.12 - MODIS/VIIRS Comparisons
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AOPS v4.12 - MODIS/VIIRS Comparisons
Yellow Sea
Oct. 28, 2014
bb_551 gaa
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AOPS v4.12 - MODIS/VIIRS Comparisons
Yellow Sea
Oct. 28, 2014
Horizontal Visibility
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AOPS v4.12 - MODIS/VIIRS Comparisons
Yellow Sea
Oct. 28, 2014
Horizontal Visibility
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AOPS v4.12 - MODIS/VIIRS Comparisons
Yellow Sea
Oct. 28, 2014
Vertical Visibility
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AOPS v4.12 - MODIS/VIIRS Comparisons
Yellow Sea
Oct. 28, 2014
Vertical Visibility
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AOPS v4.12
MODIS/VIIRS/GOCI Comparisons
Yellow Sea
Oct. 28, 2014
On-Orbit Calibration Improvements
(Vicarious Calibration)



Inter-Sensor Comparisons of Operational Optical Products with/without
Vicarious Calibrations Applied - Yellow Sea — October 28, 2014 - Backscattering 555/547/551nm
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Inter-Sensor Comparisons of Operational Optical Products with/without
Vicarious Calibrations Applied - Yellow Sea — October 28, 2014 — Beam ¢ 555/547/551nm
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Summary

VIIRS seems to be outperforming MODIS.

VIIRS and MODIS optical and Navy algorithms are
comparing very well. Better than ever.

NRL AOPS inline with other organizations (NASA,NOAA)
Vicals done for VIIRS, MODIS and GOCI

Matchups w/ Aeronets and MOBY almost complete.
Starting cruise matchups.

Sensor Merge complete.

High Res VIIRS being integrated into AOPS.

Comparisons between MODIS, VIIRS and GOCI in Yellow Sea
underway. Time series at a few selected points and image
comparisons.

VTR AOPS v4.12 outline created working on draft one.

AOPS v4.12 delivered soon possibly without highres VIIRS
initially.
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