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Suomi NPP (National Polar-orbiting Partnership) Satellite

Visible Infrared Imaging
Radiometer Suite (VIIRS)

Launched on 28 October 2011

Named in honor of Verner Suomi, professor at the University of Wisconsin 
(widely regarded as “The father of satellite meteorology”)
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22 spectral bands:

                  
•   5  “I-bands” (~375 meter spatial resolution)
• 16  “M-bands” (~750 meter resolution)
•   1  “Day/Night Band” (~750 meter resolution)

  



VIIRS: Visible Infrared Imaging Radiometer Suite

Scott Bachmeier, Kathy Strabala, William Straka

Available in 
AWIPS:

Visible

22 spectral bands:

                  
•   5  “I-bands” (~375 meter spatial resolution)
• 16  “M-bands” (~750 meter resolution)
•   1  “Day/Night Band” (~750 meter resolution)

  



VIIRS: Visible Infrared Imaging Radiometer Suite

Scott Bachmeier, Kathy Strabala, William Straka

Available in 
AWIPS:

Visible

Day/Night Band

22 spectral bands:

                  
•   5  “I-bands” (~375 meter spatial resolution)
• 16  “M-bands” (~750 meter resolution)
•   1  “Day/Night Band” (~750 meter resolution)

  



VIIRS: Visible Infrared Imaging Radiometer Suite

Scott Bachmeier, Kathy Strabala, William Straka

Available in 
AWIPS:

Visible

Day/Night Band

Snow/Ice

22 spectral bands:

                  
•   5  “I-bands” (~375 meter spatial resolution)
• 16  “M-bands” (~750 meter resolution)
•   1  “Day/Night Band” (~750 meter resolution)

  



VIIRS: Visible Infrared Imaging Radiometer Suite

Scott Bachmeier, Kathy Strabala, William Straka

Available in 
AWIPS:

Visible

Day/Night Band

Snow/Ice

Shortwave IR

22 spectral bands:

                  
•   5  “I-bands” (~375 meter spatial resolution)
• 16  “M-bands” (~750 meter resolution)
•   1  “Day/Night Band” (~750 meter resolution)

  



VIIRS: Visible Infrared Imaging Radiometer Suite

Scott Bachmeier, Kathy Strabala, William Straka

Available in 
AWIPS:

Visible

Day/Night Band

Snow/Ice

Shortwave IR

22 spectral bands:

Longwave IR

                  
•   5  “I-bands” (~375 meter spatial resolution)
• 16  “M-bands” (~750 meter resolution)
•   1  “Day/Night Band” (~750 meter resolution)

  



VIIRS: Visible Infrared Imaging Radiometer Suite

Scott Bachmeier, Kathy Strabala, William Straka

Available in 
AWIPS:

Visible
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Shortwave IR

Longwave IR

11 µm - 3.7 µm               
“Fog/stratus product”

22 spectral bands:

                  
•   5  “I-bands” (~375 meter spatial resolution)
• 16  “M-bands” (~750 meter resolution)
•   1  “Day/Night Band” (~750 meter resolution)

  



VIIRS Imagery in AWIPS
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• VIIRS data acquired using a 
Direct Broadcast ground station 
(located at the University of 
Wisconsin - Madison)

• Overpass data processed and 
converted to appropriate AWIPS 
file format

• Images available in AWIPS via 
LDM subscription from NWS 
Regional Headquarters servers

• Image latency ≤1 hour



Suomi NPP Satellite: 1 Daytime, 1 Night-time Overpass

Overpass maps: http://www.ssec.wisc.edu/datacenter/npp/

http://www.ssec.wisc.edu/datacenter/npp/
http://www.ssec.wisc.edu/datacenter/npp/
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cimss.ssec.wisc.edu/goes_r/proving-ground/awips/snpp
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Using M-Band (~750-meter resolution) Using I-Band (~375-meter resolution) 

•  VIIRS I-band (~375-meter resolution) images are projected onto a 1-km AWIPS grid

•  This produces better image quality than using M-Band (~750-meter resolution) data



Visible: VIIRS vs MODIS IR: VIIRS vs MODIS

VIIRS: Better image quality along the swath edge (compared to MODIS)
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Similar to GOES 0.63 µm visible channel
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Similar to GOES 0.63 µm visible channel

Blowing dust

Aircraft dissipation trails



VIIRS Visible Channel (0.64 µm)
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Spectrally more narrow than the GOES 0.63 µm visible channel

VIIRS

GOES
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“Snow/Ice” Channel (1.61 µm)
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• Can also be used as a component of false-color Red/Green/Blue (RGB) images



Shortwave IR Channel (3.74 µm)
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Similar to GOES 3.9 µm shortwave IR channel



Shortwave IR Channel (3.74 µm)
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Similar to GOES 3.9 µm shortwave IR channel

Detection of fire “hot spots”
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Spectrally wider than the GOES 3.9 µm shortwave IR channel, and shifted to shorter wavelengths

Shortwave IR Channel (3.74 µm)

VIIRS

GOES



Longwave IR or “IR Window” Channel (11.45 µm)
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Similar to GOES 10.7 µm “IR Window” channel



Longwave IR or “IR Window” Channel (11.45 µm)
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Spectrally wider than the GOES 10.7 µm “IR Window” band, and shifted to higher wavelengths

VIIRS

GOES



Longwave IR or “IR Window” Channel (11.45 µm)
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Higher spatial resolution allows a more accurate analysis of the location 
(and colder IR brightness temperature) of convective overshooting tops



“Fog/Stratus Product” (10.80 - 3.74 µm)
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Similar to GOES 11-3.9 µm fog/stratus product



VIIRS Day/Night Band (0.7 µm)

Provides a “visible image at night”, given sufficient illumination by 
moonlight (which is dependent upon the phase of the Moon):

  • Cloud features 

  • Snow cover 

  • Smoke plumes

Also detects natural and man-made sources of light:

  • City lights (which appear diffuse when viewed through a cloud layer)

  • Aurora borealis

  • Drilling activity, natural gas flares

  • Fires



Day/Night Band (0.7 µm)
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Spectrally much wider than the GOES 0.63 µm visible band

GOES

VIIRS



VIIRS Day/Night Band (0.7 µm)
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Wider spectral response than VIIRS visible channel -- more accurate aerosol plume detection

“Vog plume” from Kilauwea volcano



VIIRS Day/Night Band (0.7 µm)
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“Visible imagery at night”: Tropical Storm Sandy



VIIRS Day/Night Band (0.7 µm)
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 “Visible imagery at night”: Swaths of wet soil surface over Kansas



VIIRS Day/Night Band (0.7 µm)
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 “Visible imagery at night”: Smoke aloft from fires in northern Florida



VIIRS Day/Night Band (0.7 µm)
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 “Visible imagery at night”: Thick smoke trapped in valleys of northern Idaho

Fire “hot spots”: black to yellow to red color enhancement on 3.74 µm shortwave IR image 

Large fires appear as bright spots on Day/Night Band image



VIIRS Day/Night Band (0.7 µm)
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 “Visible imagery at night”: Thick smoke plume (smoke is transparent on IR image)



VIIRS Day/Night Band (0.7 µm)
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Night-time detection of cloud illumination by lightning



VIIRS Day/Night Band (0.7 µm)
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Night-time detection of aurora borealis



VIIRS Day/Night Band (0.7 µm)
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Night-time detection of oil shale drilling activity (illuminated “man camps”, and natural gas flares)

Eagle Ford formation in southern Texas Bakken formation in North Dakota and Montana



VIIRS Imagery in AWIPS-II
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To view additional examples of 
VIIRS imagery in AWIPS,
the CIMSS Satellite Blog
has a “VIIRS” category

http://cimss.ssec.wisc.edu/goes/blog/archives/category/viirs

http://cimss.ssec.wisc.edu/goes/blog/archives/category/viirs
http://cimss.ssec.wisc.edu/goes/blog/archives/category/viirs

