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• Platform Eureka Operation


• Side by Side SeaPRISM Comparisons


• NOAA Cruise


• Spectral Evolution Rrs automation with uncertainties


• Plaque Comparisons


• Current Work: Eureka Cruise Fall 2017

Outline



Oil Platform Eureka

USC-OSU SeaPRISM Site

Los Angeles



Infrastructure	Upgrades	at	
Platform	Eureka



RJ-12	Coupler	with	self	vulcanizing	putty	and	electrical	tape



NMEA	Box	with	RJ-12	Keystone	connector	and	cable	gland



1 September —> 31 December 2016 
       119 Matches 

SeaPrism_2 Removed 5 December 2017 

Outlier Rejection 

   Remove 10% (12 points out of 119) of data  
   with largest difference from initial linear regression 

SeaPrism 1:  Instrument 612 
SeaPrism 2:  Instrument 058 

  

Side-by-side SeaPRISM Comparison



Sky Radiance Sensor Comparisons (Regression on All Bands)



Normalized Water Leaving Radiance Sensor Comparisons 
(Regression on All Bands)



Notes 

Outlier rejection effect is minimal (but still good practice) 

Sky Radiance provides (rough) estimate of ‘instrument’ noise and bias. 

Water leaving radiance provides (rough) estimate of ‘processing’ noise and 
bias. 

Sensors show a ‘difference’ of ~10% in field, but ‘stable’ (a stable bias over 
time) that is  easily corrected with a ‘vicarious’ — field based, band-by-
band — adjustment. 

Working on paper comparing ‘field’ variances to 'lab' cal variances.
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STATION Date and 
UTC Time

LAT / LONG Decimal 
Degrees

NOTES Decimal 
Minutes

1 10/13/2016 LAT 32.6223 Trychodesmium 3237.34

1845 LONG -79.5790 -7934.74

2 10/13/2016 LAT 32.5797 Trychodesmium 3234.78

2125 LONG -79.6480 -7938.88

3 10/14/2016 LAT 31.3715 3122.29

1340 LONG -80.9720 -8058.32

4 10/14/2016 LAT 31.3183 wind_sp > 16 kts 3119.1

1825 LONG -80.8177 -8049.06

5 10/15/2016 LAT 32.3035 wind_sp >>16kts 3218.21

 T (B&C) 1845 LONG -80.3057 -8018.34

7 10/16/2016 LAT 31.7832 wind_sp >>16kts 3146.99

1545 LONG -80.5820 -8034.92

8 10/16/2016 LAT 31.7028 wind_sp >>16kts 3142.17

1810 LONG -80.4275 -8025.65

9 10/16/2016 LAT 31.7272 wind_sp > 16 kts 3143.63

2050 LONG -80.3845 -8023.07

10 10/17/2016 LAT 32.4335 blue water 3226.01

1410 LONG -78.8830 -7852.98

11 10/17/2016 LAT 32.6340 blue-green 3238.04

1805 LONG -79.0792 -7904.75

12 10/17/2016 LAT 32.7942 green 3247.65

2035 LONG -79.2692 -7916.15

13 10/18/2016 LAT 32.6842 turbid and oily 3241.05

1405 LONG -79.6868 -7941.21

�1

http://www.spectralevolution.com/
lightweight_portable_battery_operated_spectrometer.html

Cal/Val Cruise 2016 (Hurricane Matthew) 
— SPECTRAL EVOLUTION and HyperPro DATA COLLECTION

Courtesy Ahmed El Habashi, CCNY

http://www.spectralevolution.com/lightweight_portable_battery_operated_spectrometer.html
http://www.spectralevolution.com/lightweight_portable_battery_operated_spectrometer.html


Automated processing application to compute Remote Sensing Reflectance from Spectral 
Evolution above water radiance measurements. Statistical procedures are used to remove 
outliers and data is resampled and binned to a standard grid Data from Nancy Foster 
Cruise is shown.

Automated processing application to compute Remote Sensing Reflectance from Spectral Evolution



PLAQUE DIFFERENCES

NRL_gray 

courtesy 
S. Ladner

OSU_white
NIST_blue

https://www.labsphere.com/site/assets/files/1828/
spectralon_targets.pdf

STPECTRALON

All Stations Stations 05 and 11 only

Schematic
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NRL_g and OSU_w PLAQUE DIFFERENCES 10/13/2016  
— Spectral Evolution CONSECUTIVE MEASUREMENTS, STATION 01 & 02
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SUMMARY AND OBSERVATIONS
 RRS obtained for all stations from measured spectra Sref, Sw+s, Ssky; RRS = 
(Sw+s - Ssky*M)/( pi*Sref/0.99), where M is Mobley correction 
• Qualitatively matches HyperPro results for most stations 

 Quantified differences between reference plaques measured 
consecutively for OSU SEV instrument: OSUwhite, NRLgrey, NISTblue 
• Typical contribution to spectral error: 2~5% 

 Experimental uncertainty needs better quantification 
• Challenges due to varying reflections from nearby surfaces (hull, 

bridge, etc.) on-board the Nancy Foster 
=> Comprehensive error-budget needed (instruments, plaques, FOV, 
angular and temporal acquisition differences) 
=> Define error component analysis & quantification methods 

• Experimental uncertainty due to sea-state (winds >>16kts for 40% of 
the stations) 
=>  Implementing new baseline reconstruction algorithms for OSU 
data processing of above water measurements
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Working on new data products by ‘fusing’ data from VIIRS with Sentinel-2, GOES-R that 
builds on NOAA’s ‘Variational’ methods.



Current Work
• Fall Eureka Cruise


• Side by Side Field Cal/Variance SeaPRISM paper


• Working on new products using data fusion with VIIRS 
and other sensors (Sentinel-2, Landsat-8, GOES-R, …)


• Working on protocols for both hand-held spectrometers 
as well as HyperPROs with NOAA.





04 April 2017


