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Presenter
Presentation Notes
The presentation is made possible due to the combined contributions of the following team members:

NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeff Hawkins, Jeremy Solbrig, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Rich Bankert, and Tom Lee
SAIC: John Kent
CSU/CIRA: Steve Miller
NRL Aerosols section: presenter, Ed Hyer

 VIIRS: AFWA IDPS/FNMOC, U. of Wisconsin (CIMSS), NOAA CLASS, 

 FNMOC: Jim Vermeulen, Jeff Tesmer, Yiping Wang, Paul McCrone
 Met-9/7, MTSAT, SSM/I, SSMIS, AMSU

NRL-MRY: GOES-WEST/EAST (rooftop antennas)
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Outline 

1. Overview of NexSat website 

2. VIIRS products hosted on NexSat 

- Current day and nighttime applications 

- Environmental Data Records (EDR) 

- Future developments 

3. Applying the Lunar Irradiance Model 

4. Near Constant Contrast EDR 

5. Social Media, outreach and training efforts 



NexSat Home Page  
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http://www.nrlmry.navy.mil/NEXSAT.html 

Presenter
Presentation Notes
NexSat home page: GUI includes a suite of rectangular domains from which the user can select to then view a suite of products for each area.
The user can sometimes drill down to smaller domains with finer detail.

The product list is tailored for each domain and includes a suite of GEO/LEO products.

Note the “volcano” and “city zoom” icons in the lower left that lead the user to specific high resolution products geared to volcano monitoring and city views.

NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeff Hawkins, Arunas Kuciauskas, Jeremy Solbrig, Mindy Surratt, Kim Richardson, Rich Bankert, and Tom Lee
SAIC: John Kent
CIRA: Steve Miller




Cloud Products 

Cloud layers (snow, low-middle, high) 

CloudSat (cloud profile) 

Cirrus cloud detection 

Contrail detection 

Low cloud detection (night) 

Convective cloud top height 

Cloud properties 
–effective radius 
–optical depth 
–cloud top temperature 
–cloud top height 
–cloud type 

Environmental Products 

Aerosol amounts (optical depth) 

Biomass (vegetation type) 

Dust detection 

Fire detection (hot spots) 

Lightning detection 

Snow cover (surface) 

Standard Products 

Visible (daytime) 

Visible (night time) 

Infrared 

Water Vapor 

True Color 

Pseudo/GEO True Color  

Rain Rates 

Rain Totals 
–    3, 6, 12, 24 hours 
–    2, 3, 4, 5, 6, 7, 10, 12, 14 
days 

*Winds 
–     speed and direction 
–     low level 
–     middle level 
–     upper level 

*NWP model overlays 

Sea Level Pressure 

500 mb Heights 

sfc, 700  500  300 mb Winds 

1000-500 mb Thickness 

Surface Temperature 

Jet Stream 

* NAVGEM and COAMPS®  

VIIRS products in orange 

NexSat Product Suite 

Presenter
Presentation Notes
Summary of products offered in NexSat
split into standard, cloud and environmental products
wide suite of model overlays as well from NRL NAVGEM and COAMPS output

VIIRS products (current and under development) in orange





 

Product Suite via  
Co-Registered Navigation 

Natural Color 

Presenter
Presentation Notes
Co-registered navigation: unique aspect of NexSat allows user to instantly interrogate various properties of the same feature. 
This sequence of images represent VIIRS products operational on NexSat
vis
Near Constant Contrast
IR
true-color
natural color
contrails

Acknowledgements:
NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeremy Solbrig, Jeff Hawkins, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Rich Bankert
CSU/CIRA: Steve Miller
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MODIS AOD  

VIIRS Dust 
(pink shades) 

Puerto Rico  
Region 

  Monitoring SAL using VIIRS Dust Product 
Supporting NWS in Puerto Rico 

Presenter
Presentation Notes
NexSat MODIS AOD product (top image) and VIIRS dust product (bottom image) covering an approaching Saharan Air Layer (SAL) event 
over the Caribbean.  Products are part of the NexSat suite to support the Puerto Rico NWS and Fire Weather agencies.

Acknowledgements:
NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeremy Solbrig, Jeff Hawkins, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Rich Bankert
CSU/CIRA: Steve Miller
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VIIRS Dust Product 
Monitoring SAL Outbreaks 

adapted from the MODIS blue-light algorithm  

Day 1 Day 2 

NW 
Africa 

NW 
Africa 

Presenter
Presentation Notes
NexSat hosts VIIRS-derived dust products that were adapted from the MODIS “blue-light” dust algorithm.
This pair of slides between 31 December through 01 January depicts dust propagating from the Saharan desert in NW Africa into the Atlantic basin.
These outbreaks are associated with the Saharan Air Layer (SAL) which is monitored toward several applications, including tropical cyclone studies.

Acknowledgements:
NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeremy Solbrig, Jeff Hawkins, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Rich Bankert
CSU/CIRA: Steve Miller




 

VIIRS Contrails 

Applies 8.5, 11, & 12 um bands 

Presenter
Presentation Notes
to demonstrate the VIIRS contrail product:
1st image: true color shows glimpses of contrails particularly in fairly clear regions
click: IR provides better enhancement
click: contrail product provides best view especially within the thicker cloudy regions
The RGB application applies the VIIRS near IR and IR channels

The true color and IR images provide glimpses of the entire contrail activity, but the contrail product clearly defines those and reveals those within the cloudy regions, particularly offshore

Acknowledgements:
NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeremy Solbrig, Jeff Hawkins, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Rich Bankert
CSU/CIRA: Steve Miller




Fishing Fleet Monitoring 

Fishing fleet lights: 
Nov 21 – Dec 6, 2013 

 
Daily Day Night 
Band Imagery 

 

Presenter
Presentation Notes
SNPP VIIRS DNB night time visible imagery can readily detect fishing fleet lights due to the sensors excellent sensitivity and the bright lights used by fishing boats to lure fish to the surface.  This animation (Nov 21 – Dec 6, 2013) captures ship/fleet movement surrounding the Koreas during a relatively cloud free time period and enables the user to spot changes in fishing activity at night, regardless of lunar lighting

NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeremy Solbrig, Kim Richardson, Jeff Hawkins, Arunas Kuciauskas, Mindy Surratt, Rich Bankert, and Tom Lee




Antarctic Sea Ice/Aurora Monitoring  
using VIIRS DNB 

Weddell Sea 
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Tabular 
Iceberg 

 
A23A 

44 x 40 nm 

Presenter
Presentation Notes
Antarctic animation using SNPP VIIRS DNB nighttime visible imagery, using lunar illumination to view a combination of cloud properties, sea ice motion, icebergs, and aurora phenomena. Note the stationary “locked” iceberg in the center of the image

Naval Research Laboratory’s Marine Meteorology Division (Monterey, CA)

NRL- Monterey:  Jeremy Solbrig, Jeff Hawkins, Steve Miller (CIRA), Mindy Surratt, Arunas Kuciauskas, Rich Bankert, Tom Lee, Kim Richardson, John Kent (SAIC)
 



Thermal Infrared 

Low Clouds & Fog Detection 

Day/Night Band 

Korean 
Peninsula 

Feb 23, 2012 

Low Cloud Deck 
Boundary 

Airglow 
provides 
sufficient 

illumination to 
“light up” low 

clouds 

Fishing  
boats 

City lights 

Presenter
Presentation Notes
Nighttime low clouds are frequently very difficult to discern over cold land surfaces due to the small thermal contrast between cloud top temperatures and land.  However, using the SNPP VIIRS DNB data set and airglow illumination reflection off the tops of the low clouds, we can clearly detect the boundaries of low clouds over the Korean littoral zone (both land and water).

Acknowledgments:  Naval Research Laboratory, Marine Meteorology Division, Monterey, CA
Jeremy Solbrig, Mindy Surratt, Steve Miller (CIRA), Kim Richardson, Jeff Hawkins, Arunas Kuciauskas, and John Kent (SAIC)




Tools for Quantitative Lunar Applications 
 from the VIIRS/DNB 

Miller and Turner, 2009. IEEE Trans. Geosci. Rem. Sens., 47(7), 2316-2329.  

 A lunar irradiance prediction 
model to allow conversion from 
DNB radiance to reflectance units 

R = πI↑ / [cos(θm)Em]  

 Enables quantitative applications from 
measurements of reflected moonlight 

Miller et al.. 2012. J. Atmos. Ocean. Tech., In Press. 

 A lunar availability assessment for 
the VIIRS/DNB to determine when 
and where nighttime lunar 
applications are possible for NPP 
and other polar orbits. 

 ~45% all nights at mid-latitudes 
offer sufficient  levels of moonlight 
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Presenter
Presentation Notes
Method to convert SNPP VIIRS DNB radiances to reflectances. Steve Miller at CIRA described this process during his talk a few months ago.
click: in terms of lunar availability, the graph below reveals how 45% of mid-lat nights contain sufficient lunar lighting for quantitative measurements

Acknowledgments: Steve Miller (CIRA)




85      Lunar Zenith Angle     70 

Lunar Irradiance Model 
Reflectance Near ‘Lunar Terminator’ 

VIIRS DNB Radiance VIIRS DNB Reflectance 

0                                          100 

SOUTH 
AFRICA 

The lunar model can be 
used to produce a form of 
near constant contrast 
(NCC) imagery. 
 

Applicable to night-only 
(i.e., to lunar observations 
at different times in the 
lunar cycle, especially 
near lunar terminator. 
 

Not applicable to the 
day/night terminator where 
solar signal is present. 
 

(28 June 2012, South 
Africa, around first-quarter 
Moon) shown here…  
Moon is setting in the west 
at the time of the DNB 
nighttime overpass. 13 

Presenter
Presentation Notes
Example of the difference between SNPP VIIRS DNB radiances and reflectances using the NRL-MRY lunar model.  The reflectances provide a quantitative value that can then be used for both automated and manual use for multi-channel products and retrievals of night time cloud properties not feasible with radiance values.
a) image shows the variations of the lunar zenith angle where the moon is higher in the sky to the west
b) click: in an uncorrected from, shows variations in a brighter visible to the west and darker to the east
c) click: normalizing the entire scene that can be used for quantitative assessments throughout.

Acknowledgments: Steve Miller (CIRA)



VIIRS Near Constant Contrast (NCC) 

1. Contrast enhancement for cloud detection under faint illumination 
2. Take advantage of highly variable air glow opportunities  

Presenter
Presentation Notes
We started populating our NexSat western domain with NCC products.  Example of near constant contrast (NCC) VIIRS DNB imagery in comparison with the corresponding DNB product.  Note the ability to see some cloud structure due to the presence of air glow (no moon is up at this time).

NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeremy Solbrig, Jeff Hawkins, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Rich Bankert
CSU/CIRA: Steve Miller




VIIRS Lunar Reflectance vs NCC 

1. Better land surface details in the desert SW.  
2. Improved cloud detail and contrast of clouds with land/ocean backgrounds. 
3. Moonglint region--better illustration of the island wake calm waters (SE of  
    Catalina Island) for surface wind speed and direction inference. 
4. Not only is it a nice image, but it's *quantitative* information which can be 
    translated into various physical properties like cloud optical depth. 
  

Presenter
Presentation Notes
Note multiple enhancements of NRL lunar model reflectances  versus the NCC product for a night time scene off CA coast.
Just started populating our western US domains with the NCC products.

NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeremy Solbrig, Jeff Hawkins, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Rich Bankert, and Tom Lee
CSU/CIRA: Steve Miller




Naval Research Laboratory - Monterey NOAA/JPSS Seminar 

Chlorophyll concentrations 

NexSat Hosting: Cal/Val Ocean Color  

Oct. 10 – Oct. 22 2013  Sep. 20 – Oct. 01 2013  

7 day running composites 
courtesy: 
Sherwin Ladner, NRL-SSC 

Presenter
Presentation Notes
As part of our cal/val efforts, NexSat and the cal/val websites host ocean color products as provided by NRL-Stennis.
7 day running composites of chlorophyll products. Plans are to display other products once they become available.
From these animations, chlorophyll serves as a tracer for monitoring open water boundaries and circulations
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VIIRS Developments at NRL-MRY 

• Several select channels from 22 channel suite 

• Nocturnal low cloud 

• Snow/cloud 

• Fire/Hot spot 

• Dust - adapting MSG DEBRA (Steve Miller, CIRA) 

• AOD day and night 

• Cirrus 

Presenter
Presentation Notes
Current plans include the following:
hosting of individual VIIRS channels and their environmental applications
and the rest of the listed products

The following slides are some of these examples




Fire/Hot spot Monitoring Techniques Using 
VIIRS DNB & IR Channels (night) 

18 

Presenter
Presentation Notes
A four panel movie loop of various Night time fire product developments being developed at NRL-MRY.
The example is from the recent Rim Fire event near Yosemite
The goal is then to apply appropriate algorithms toward global applications.

Acknowledgments: Naval Research Laboratory, Marine Meteorology Division
NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY:  
Jeremy Solbrig, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Jeff Hawkins, Rich Bankert



VIIRS DNB 

1
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          VIIRS-DNB AOD at Night (under development) 
                 Saharan Dust Outbreak 

VIIRS DNB (hist_eq) VIIRS AOD 

 AOD product adapted from 
NRL/NPS over water 
algorithm 

 
 Utilizes lunar irradiance 

model 
 

 Applies stand desert dust 
phase function and SSA 

 
 Better cloud mask and 

physics needed 
 
 Potentially, unprecedented 

resource to models 

20130201 03:10Z [night] 

Presenter
Presentation Notes
Adaptation of aerosol optical depth technique that is currently in NexSat for AVHRR and MODIS
Using lunar reflectance model, one can quantify aerosol characteristics that until now have only
been available during the day.

1st image: un-enhanced view of DNB image
1st click: histogram equalization brings out the dust offshore
2nd click: the cross section illustrates how the DNB low light technology can provide a reasonable signal to noise ratio under nearly full moon lighting
3rd click: under development is an over water AOD  algorithm, adapted from daytime AVHRR and MODIS data

The lunar model provides calibrated and corrected reflectances that can then be applied for quantitative measurements. Unprecedented since
until now, AOD products have only existed during daytime conditions.

Acknowledgments: Naval Research Laboratory, Marine Meteorology Division
NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY:  
Jeremy Solbrig, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Jeff Hawkins, Rich Bankert




Facebook 
You Tube 

Twitter 

Social Media Posts from NRL 

Presenter
Presentation Notes
NRL-MRY has been coordinating with NRL in DC to provide timely weather-of-interest examples to a variety of social outlets to advertise NexSat.
Still under development, these are some examples.

Acknowledgements:
NRL-MRY team and John Ohab (NRL-DC)



Outreach: Puerto Rico NWS Support 

Presenter
Presentation Notes
NexSat outreach to NWS. Over past year one of our biggest fans has been the NWS in Puerto Rico.
Instrumental in user/developer feedback where we helped them in SAL monitoring, fire weather, 
implementing VIIRS including dust products, and providing them with a variety of environmental products.

The magazine “Whispering Trades” is one of several PUBS used to cite NexSat products to the greater Caribbean community
greatly lacking on-line environmental resources.
The head of the NWS sent our director a letter of appreciation for our efforts earlier this yr.
NexSat has been cited during forecast discussions, newsletters and basically to the Caribbean users at large

Sponsor:  FAA
MODIS Data: NOAA Near Real-time Processing Effort (NRTPE)
NRL- Monterey:  Jeff Hawkins, Steve Miller (CIRA), Arunas Kuciauskas, Rich Bankert, Tom Lee, Joe Turk, Kim Richardson, John Kent (SAIC)
 
Naval Research Laboratory’s Marine Meteorology Division (Monterey, CA)
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VIIRS COMET Training 

DNB + IR Dust Detection 

Presenter
Presentation Notes
NRL-MRY teamed up with COMET to provide recent VIIRS training module (released in September)
Many examples use NexSat imagery
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Extra slides 



NRL-MRY VIIRS Data Latency 

CIMSS  
Downlink 

NRL-SSC  
Downlink 

CONUS SE US 

15-45 minutes 15-45 minutes 

RDRs, SDRs RDRs, SDRs 

NRL-MRY 

NexSat Web 

AFWA - IDPS 

FNMOC 

Global 

RDRs, SDRs, 
EDRs 

1-3 hours 

Svalbard 
NOAA - IDPS 

CLASS    GRAVITE 

Global 

RDRs, SDRs, 
EDRs 

> 6 hours 

Sat METOC Web 

Presenter
Presentation Notes
Data latency is highly dependent on the “path” the digital data takes.

Direct receive sites are located at the U. of Wisconsin (CIMSS) and the NRL Stennis Space Center Oceanography Division at Stennis Space Center, MS and cover CONUS and SE CONUS plus the Gulf of Mexico and portions of the Caribbean and western Atlantic respectively.

click: The main Svalbard data downlink site receives every SNPP orbit and then sends the data to the IDPS sites at AFWA (Omaha) and NOAA (Suitland).  
click: The AFWA site then bent pipes the data to FNMOC, where NRL-MRY then taps into the data flow.  The NOAA IDPS feeds the data bases at both CLASS and GRAVITE, but have multiple restrictions on when complete data sets are released to the user community.

NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeff Hawkins, Jeremy Solbrig, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Rich Bankert, and Tom Lee
SAIC: John Kent
CSU/CIRA: Steve Miller
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VIIRS Dust Product 
Monitoring SAL Outbreaks 

adapted from the MODIS blue-light algorithm  

Presenter
Presentation Notes
NexSat hosts VIIRS-derived dust products that were adapted from the MODIS “blue-light” dust algorithm.
This sequence of slides between 22 December through 26 December depict dust propagating from the Saharan desert in NW Africa into the Atlantic basin.
These outbreaks are associated with the Saharan Air Layer (SAL) which is monitored toward several applications, including tropical cyclone studies.

Acknowledgements:
NRL- Naval Research Laboratory, Marine Meteorology Division, Monterey, CA (NRL-MRY):  
Jeremy Solbrig, Jeff Hawkins, Arunas Kuciauskas, Mindy Surratt, Kim Richardson, Rich Bankert
CSU/CIRA: Steve Miller
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DEBRA (MSG SEVIRI) 

 24/7 Monitoring – Seamless blend across day/night terminator 
 Isolates dust with less ambiguity (quick viewer focus) 
 Enhanced discrimination from land background and clouds  
 Greater structural and textural detail (output at sensor resolution) 

will be applied to VIIRS 

Presenter
Presentation Notes
Animation of MSG DEBRA example over northern Africa during March 2007 using Met-8 digital data.
Airborne dust is false colored yellow to assist the analyst in monitoring it versus the white clouds and dark land backgrounds. Note the ability to view dust within clear patches between clouds.

Acknowledgments: Steve Miller (CIRA)




Typhoon Jelawat: 9/25/2012 ~1700Z 
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Lunar Reflectance Impact 

Presenter
Presentation Notes
VIIRS DNB imagery of typhoon Jelawat (Sept 25, 2012 at 1700Z) indicate the radiances can barely view the storm via lunar illumination.  However, after using the NRL lunar model to create reflectances, the storm’s cloud structure is readily evident and storm center fix, inner core and rainband structure can now be monitored.

Acknowledgments:  Steve Miller (CIRA)
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• Wealth of sensor data in near real time 
o 6 GEO, 30+ LEO 

o VIIRS data arriving in 3 major portals to NRL-MRY 

• Global coverage 

• Google Earth format option 

• On-line training and COMET collaboration 

• Active outreach support 
o field campaigns 

o disaster monitoring 

o public awareness 

Summary of NexSat 
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