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VIIRS: Visible Infrared Imaging Radiometer Suite

22 spectral bands:

Horiz Sample Interval
(km Downtrack x Crosstrack) Driving EDRs

e 5 “l-bands” (~375 meter spatial resolution)
e 16 "M-bands” (~ 750 meter resolution)
o 1 “Day/Night Band” (=750 meter resolution)

Signal to Noise Ratio
(dimensionless)

or NEAT (Kelvins

Aerosols High 155 316 807 155%
Aerosols High 146 409 926 126%

VIS/NIR FPA
Silicon PIN Diodes

Aerosols High 123 414 730 76%
Aerosols High 30 =4 638 102%
| 11 | 0640 | 0.371x0.387 | 080x0.789 | = Imagery  |[Single| 22 | 119 | 146 | 23% |

Aerosols High 68 360 522 45%

| M6 | 0746 | 0.742x0.776 | 1.60x1.58 | AtmosphericCor'n |Single| 96 | 199 | 239 [ 20%
Aerosols High 33.4 340 494 45%

| 07 [0742x0.742 | 0.742x0.742 |  Imagery | Var. |670E05] 6 | 57 | -5%

124 | 0.742x0.776 | 1.60x1.58 | Cloud ParticleSize |Single| 54 | 74 | 98 | 32%

1.378 | 0.742x0.776 1.60 x 1.58 Cirrus/Cloud Cover |Singe| 6 | 83 | 155 | 88% |
0.371x0.387 | 0.80x0.789 | BinarySnowMap |Single| 73 [ 60 | 97 | 1523%

0.371 x0.387 | 0.80x0.789 Imagery Clouds 270 K 2.500 0.486 415%

0.742x0.776 | _1.60 x 1.58
M11 0.742x0.776 | 1.60x 1.58

2| 370 | 0742x0776 | 1.60x1.58 270K | 0.39% | 0.218
3

M1 4.05 0.742 x 0.259 1.60 x 1.58 SST Low 300 K 0.107 0.063 69%
Fires High 380 K 0.423 0.334 27%

—|M14]| 855 | 0.742x0.776 | 1.60x1.58 | Cloud Top Properties
| 15 | 11.450 | 0.371x0.387 | 0.80x0.789 Cloud Image

270 K 0.091 0.075
210 K 1.500 0.789

QI M15| 10.763 | 0.742x0.776 | 1.60x158 | ~~ SST  [Single] 300K | 0.070 | 0.038
Single . | 9
| Single

O "m16 | 12.013 | 0.742x0.776 1.60 x 1.58

300 K 0.072 0.051



VIIRS: Visible Infrared Imaging Radiometer Suite

e 5 “l-bands” (~375 meter spatial resolution)
22 spectral bands: | e 16 “M-bands” (~750 meter resolution)

e 1 "Day/Night Band” (=750 meter resolution)

Horiz Sample Interval Slgngl to N'0|se Ratio
(dimensionless)

(km Downtrack x Crosstrack) Driving EDRs or NEAT (Kelvins

Aval ‘ ab ‘ e I n -- Aerosols High 155 316 807 155%
AW‘ B S : Aerosols High | 146 409 926 126%

'
! Aerosols High 123 414 730 76%
Aerosols High 30 315 638 102%

Il i Nl - A P A -0
) Aerosols High 68 360 522 45%

| M6 | 0.746 | 0.742x0.776 | 1.60x1.58 | AtmosphericCorrn |Single| 96 | 199 | 239 | 20% |

Visible

VI NIR FPA
ilicor. PIN Diodes

Aerosols High 33.4 340 494 45%
0.742 x 0.742 | 0.742 x 0.742 670E05] 6 | 57 | -5% |
0.742x0.776 | 1.60x1.58 Cloud Particle Size | Single| 54 | 74 | 98 [ 32%

1.378 | 0.742x0.776 1.60 x 1.58 Cirrus/Cloud Cover |Singe| 6 | 83 | 155 | 88% |
0.371x0.387 | 0.80x0.789 | BinarySnowMap |Single| 73 [ 60 | 97 | 1523%

0.371 x0.387 | 0.80x0.789 Imagery Clouds 270 K 2.500 0.486 415%
2 0.742x0.776 | 1.60 x 1.58 270K | 0.396 0.218
3

M1 4.05 0.742x0.259 | 1.60x1.58 Low | 300K 0.107 0.063
Fires High | 380K 0.423 0.334 27%

—|M14]| 855 | 0.742x0.776 | 1.60x1.58 | Cloud Top Properties | Single [ 270 K 0.091 0.075

B 10.763 | 0.742x0.776 | 160x158 | ~~ SST  |Single| 300K | 0.070 | 0.038

8
| 15 | 11450 | 0.371x0.387 | 0.80x0.789 Cloud Image | Single| 210K 1.500 0.789
0. 12.013 | 0.742x0.776 160x158 | @ SST | Single| 300K 0.072 0.051

M10 0.742x0.776 | 1.60x 1.58
0.742x0.776 | 1.60 x 1.58

PV HgCdTe (HCT)




VIIRS: Visible Infrared Imaging Radiometer Suite

e 5 “l-bands” (~375 meter spatial resolution)
22 spectral bands: | e 16 “M-bands” (~750 meter resolution)

e 1 "Day/Night Band” (=750 meter resolution)

Horiz Sample Interval Slgngl to N'0|se Ratio
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(km Downtrack x Crosstrack) Driving EDRs or NEAT (Kelvins
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| 1.378 | 0.742x0.776 | 1.60x1.58 | Cirrus/CloudCover |Single|] 6 | 83 | 155 | 88%

| 13 | 161 | 0.371x0.387 | 0.80x0.789 | BinarySnowMap |Single| 73 | 6.0 | 97 | 1523%
. |

0.371 x0.387 | 0.80x0.789 Imagery Clouds 270 K 2.500 0.486 415%
12| 370 | 0.742x0.776 | 1.60x 1.58 270K | 0.396 0.218

13| 4.05 0.742x0.259 | 1.60x1.58 Low | 300K 0.107 0.063

Fires High | 380K 0.423 0.334 27%
—|M14]| 855 | 0.742x0.776 | 1.60x1.58 | Cloud Top Properties | Single [ 270 K 0.091 0.075
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8
| 15 | 11450 | 0.371x0.387 | 0.80x0.789 Cloud Image | Single| 210K 1.500 0.789
0. 12.013 | 0.742x0.776 160x158 | @ SST | Single| 300K 0.072 0.051

0.742x0.776 | _1.60 x 1.58




VIIRS: Visible Infrared Imaging Radiometer Suite

e 5 “l-bands” (~375 meter spatial resolution)
22 spectral bands: | e 16 “M-bands” (~750 meter resolution)
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0.371 x0.387 | 0.80x0.789 Imagery Clouds 270 K 2.500 0.486 415%
12 0.742x0.776 | 1.60 x 1.58 270K | 0.396 0.218

13| 4.05 0.742x0.259 | 1.60x1.58 SST Low | 300K 0.107 0.063
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| 15 | 11450 | 0.371x0.387 | 0.80x0.789 Cloud Image | Single| 210K 1.500 0.789
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0 0.742x0.776 | _1.60 x 1.58
0.742x0.776 | 1.60 x 1.58




VIIRS: Visible Infrared Imaging Radiometer Suite

e 5 “l-bands” (~375 meter spatial resolution)
22 spectral bands: | e 16 “M-bands” (~750 meter resolution)

e 1 "Day/Night Band” (=750 meter resolution)

Horiz Sample Interval Slgngl to N'0|se Ratio
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Aerosols High 123 414 730 76%
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Il i Wl - A P A -0
( Aerosols High 68 360 522 45%

| M6 | 0.746 | 0.742x0.776 | 1.60x1.58 | AtmosphericCorrn |Single| 96 | 199 | 239 | 20% |

Visible

VI NIR FPA
Silicor. PIN Diodes

. Aerosols High 33.4 340 494 45%
Day/ nght Band 0.7 0.742x 0.742 | 0.742x0.742 670E-05] 6 | 57 | -5% |
0.742x0.776 | 1.60x1.58 Cloud Particle Size | Single| 54 | 74 | 98 [ 32%

1.378 | 0.742x0.776 1.60 x 1.58 Cirrus/Cloud Cover |Singe| 6 | 83 | 155 | 88% |
0.371x0.387 | 0.80x0.789 | BinarySnowMap |Singe| 73 | 60 | 97 [ 1523%
| 1.60x1.58 |

Snow/Ice

dTe (FICT)

~
(=

0.371 x0.387 | 0.80x0.789 Imagery Clouds 270 K 2.500 0.486 415%
12 0.742x0.776 | 1.60 x 1.58 270K | 0.396 0.218

13| 4.05 0.742x0.259 | 1.60x1.58 SST Low | 300K 0.107 0.063
Fires High | 380K 0.423 0.334 27%

—|M14]| 855 | 0.742x0.776 | 1.60x1.58 | Cloud Top Properties | Single [ 270 K 0.091 0.075

B 10.763 | 0.742x0.776 | 160x158 | ~~ SST  |Single| 300K | 0.070 | 0.038

8
| 15 | 11450 | 0.371x0.387 | 0.80x0.789 Cloud Image | Single| 210K 1.500 0.789
0. 12.013 | 0.742x0.776 160x158 | @ SST | Single| 300K 0.072 0.051

0 0.742x0.776 | 1.60 x 1.58
Shortwave IR | |

0.742x0.776 | _1.60 x 1.58

PV Hg




VIIRS: Visible Infrared Imaging Radiometer Suite

e 5 “l-bands” (~375 meter spatial resolution)
22 spectral bands: | e 16 “M-bands” (~750 meter resolution)

e 1 "Day/Night Band” (=750 meter resolution)

Horiz Sample Interval Slgngl to N'0|se Ratio
(dimensionless)

(km Downtrack x Crosstrack) Driving EDRs or NEAT (Kelvins

Available in M| o | oo cean Color [ Low |49 [ sz | et 2%
AW‘ B S : Aerosols High | 146 409 926 126%

|
Aerosols High 123 414 730 76%
Aerosols High 30 =4 638 102%
il el i - A PN A -
( Aerosols High 68 360 522 45%
| M6 | 0746 | 0.742x0.776 | 1.60x1.58 | AtmosphericCor'n |Single| 96 | 199 | 239 [ 20%
Aerosols High 33.4 340 494 45%
| 07 [0742x0.742 [ 0.742x0.742 | = Imagery | Var. |670E05] 6 | 57 | -5%
124 | 0.742x0.776 | 1.60x1.58 | Cloud ParticleSize |Single| 54 | 74 | 98 | 32%
| 1.378 | 0.742x0.776 | 1.60x1.58 | Cirrus/CloudCover |Single| 6 [ 83 | 155 | 88% |
161 | 0.371x0.387 [ 0.80x0.789 | BinarySnowMap |Single| 73 | 60 | 97 [ 1523%
| 1.60x1.58

0.742x0.776 | 1.60 x 1.58
0.742x0.776 | 1.60x1.58

Visible

VI NIR FPA
Silicor. PIN Diodes

Day/Night Band oD

Snow/Ice

dTe (FICT)
W

~
(=

4 0.371 x0.387 | 0.80x0.789 Imagery Clouds 270 K 2.500 0.486 415%
0.742x0.776 | 1.60 x 1.58 270K | 0.396 0.218

Fires High | 380K | 0423 | 0.334 27%
| 855 | 0.742x0.776 | 1.60x1.58 | Cloud Top Properties | Single| 270K [ 0091 | 0075 | 22%
| 10.763 | 0.742x0.776 | 160x1.58 |  SST _ |Single] 300K | 0070 | 0038 | 85%
. | Single

Shortwave IR

PV Hg

| DNB |
| M8 |
| M9 _

=
o

8
11.450 | 0.371x0.387 | 0.80x0.789 Cloud Image 210 K 1.500 0.789

Longwave IR
9 M16 | 12.013 | 0.742x0.776 1.60 x 1.58 300 K 0.072 0.051




VIIRS: Visible Infrared Imaging Radiometer Suite

e 5 “l-bands” (~375 meter spatial resolution)
22 spectral bands: | e 16 “M-bands” (~750 meter resolution)
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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/

VIIRS Imagery in AVIPS

COES-R PG: VIIRS Imagery and Products in D-2D

+ @ CimMss.ssec.wisc.edu/goes_r/proving-ground/awips/snpp

’@ GOES-R Proving Ground

» Home » GOES-R Proving Ground » Products in D-2D N

VIIRS Imagery and Products in D-2D
ey 4l Instructions for AWIPS Installation

Space Science and Engineering Center
University of Wisconsin - Madison
Released September 21, 2012

Version 1.0 (September 21, 2012)

Project members: Scott Bachmeier, Jordan Gerth, Kathy Strabala, William Straka Il

Announcements

This data is provided as part of the GOES-R Proving Ground. For assistance and suggestions on obtaining and using the data, please
contact Jordan Gerth.

This data has been undergoing evaluation at the National Weather Service forecast offices in Milwaukee/Sullivan and Honolulu since 2012.

Acquiring Data at a NWSFO

This page contains information for obtaining data from the NOAA satellites equipped with a Visible Infrared Imaging Radiometer Suite (VIIRS)
for display in AWIPS.

For VIIRS imagery and products

Data is currently available to Weather Forecast Offices in Central Region, Pacific Region, Southern Region, Western Region, and Alaska
Region. Data is transmitted in compressed netCDF format on the EXP feed of the Local Data Manager (LDM). This is not an operational
dataset, so unplanned data errors and outages may result. Contact Jordan Gerth once you are receiving data so we can add your office
to the e-mail announcement list. We value any feedback.

The Space Science and Engineering Center is not continuously staffed. Consequently, data outages and processing issues may result. The
products should be considered non-operational.

Required LDAD/Processing Configurations

Perform the following actions to configure your Local Data Acquisition and Dissemination (LDAD) server.




VIIRS Imagery in AVIPS

\ Forecast Systems Laboratory D-2D (scottb)
Obs HNCEP/Hydro Local Upper Air Satellite kmkx tmke Radal:> SSEC | Help wWamGen

cear | IK| < | > |21 O | [® [l &)+ <7|:H 3R Frames: 40 Mag:  1ennie Droccts
— Tkm Resolution - East
Ll.a Zg ’Ll.a 58 4km Resolution - East
N ’ [ 1km Resolution - West
' 4km Resolution - West
1km Resolution - East/West
4km Resolution - Eastf\West
o Marine - 1Tkm Resolution

& 250m Resolution - Wisconsin
MODIS GOES Fog Comparison
B8 MODIS Orbit Itinerary Viewer
4 1km Resolution - CONUS
1km Resolution - Alaska

= CRAS Prediction
Eastern CONUS
Western CONUS
Combination CONUS

| GOES-R AWG Tor GOES
k"i 4km Resolution - CONUS - GEOCAT
& dkm Resolution - CONUS - CLAVR-X
4km Resolution - Alaska - GEOCAT
4km Resolution - Alaska - CLAVR-X

W cors imager and Sowrder Fxiras
Eastem CONUS
Westerm CONUS
Combination CONUS

Conveciive finiaiion
| GOES-13 Sector

AVHRR Prowictls
1km Resolution - CONUS
1km Resolution - Alaska

e Seronn NPP VIIRS Frodicts

1km Resolution - EAST h | vIIRS visible 1km - Band I 31.1738
Tkm Resolution - WEST VIIRS Snow/Ice 1km - Band I3 31.1738
Tkm Resolution - AK VIIRS 3.7um 1km - Band 14 (C) 31.1738
Tkm Resolution - HI VIIRS IR Window 1km - Band I5 (C)  31.1738
VIIRS Day/Night Band 31.1738
VIIRS 11um - 3.7um Product 1km (C) 31.0934

GOES-R Real-Time N 1]

.

AIRS DPI




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

e [his produces better image quality than using M-Band (~750-meter resolution) data




VIIRS: Better image quality along the swath edge (compared to MODIS
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Visible: VIIRS vs MODIS IR: VIIRS vs MODIS




VIIRS Visible Channel (0.64 pm)

Similar to GOES 0.63 pm visible channel



VIIRS Visible Channel (0.64 pm)
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Similar to GOES 0.63 pm visible channel



VIIRS Visible Channel (0.64 pm)

VIIRS |-Band 1 vs GOES Imager Band 1 Visible SRFs

Wavelength (hm)
700.00

VIIRS I-Band 1
GOES Imager Band 1
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o

Reflectance (%)

0.65
Wavelength (m)

Spectrally more narrow than the GOES 0.63 pm visible channel
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‘Snow/lce” Channel (1.61 pm)

o s -

e Useful for discrimination of snow/ice vs supercooled water droplet cloud features
e Snow/ice are strong absorbers at 1.61 pm -- so they appear darker than clouds




‘Snow/lce” Channel (1.61 pm
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e Can also be used as a component of false-color

Red/Green/

3) Images
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Shortwave IR Channel (3.74 pm)

VIIRS |-Band 4 vs GOES Imager Band 2
Wavelength (um)
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T | T T T T | T T T T | T

AL

e l.w” IO et T A AR DY |
[ w JIl Wr 1.» |H5 '“F WMJW f|‘ M | |

- — a7 e ™
X s WS l,'l | Hu\ '\l
| |'r‘f'r J l|I | q ‘ ll'I
|

Spectrally wider than the GOES 3.9 pm shortwave IR channel, and shifted to shorter wavelengths



Longwave IR or “IR Wlndovv” Channel (1 1 45 um)
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Similar to GOES 10.7 pm “IR Window” channel



Longwave IR or “IR Window” Ghannel (11.45 pm)

VIIRS [-Band 5 vs GOES Imager Band 4
Wavelength {pm)

11.76 11.11 10.53
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Spectrally wider than the GOES 10.7 pm “IR Window” band, and shifted to higher wavelengths



Longvvave IR or “IR Wlndovv” Channe\ (1 1 45 um)
o S e e -

.r-

-' -
“* r

g
1.5

e F "
*fL * |

E
é

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 um)

Similar to GOES 11-3.9 pum fog/stratus product



VIIRS Day/Night Band (0.7 um)

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

e Cloud features
e SNOW cover
e Smoke plumes

Also detects natural and man-=made sources of light:
o City lights (which appear diffuse when viewed through a cloud layer)
® Aurora borealis
e Drilling activity, natural gas flares
® -ires



Day/Night Band (0.7 pm)

VIIRS DNB ws GOES Imager Band 1 SRFs

Spectrally much wider than the GOES 0.63 pm visible band



me” from Kilauwea volcano #
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VIIRS Day/Night Band (0.7 pm
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VIIRS Day/Night Band O.7 LIm

T

e

* 'li ] . & % - *BUN - - 1 8 L
g : : *KoDx ;.
. o » i - = K ‘ * -
L s . N o y 4" A . = i
‘2 i w2 ; wKBBY i R
E '.." . P ". : 0 . - i &l 4 v - ™ "l
T KeNY . #’n&q_.' ‘ i '
ey e (TR . KLBF g oy etace 8
. . ] -
» - L 1% ¥ - 7 o
- \ — . B i ! _." o
| : o » d %
. : = R Al T I 4 &
- 2 » o - r&"’,.' - i . ‘-
- Y s * - ‘KEAR e o
‘ KM . PR SF" RS R : . =
- - w . &
iy "’ KHDE o A e i
4 o 1 . = - 4 . - . . o P
- 4 Jrer T R ick "
- . - i’ -
: : - E . + KHJH “_
. Y g e . t . :
{ - . L] .
F .
- 3 KK82
F : <)
5 ‘ v ot KGNK
E
.
.
. »
‘,4- e e W -,
KHYS KRSL » : ’
= . . Wksin
- - . .
g - & & ¥ -
: ‘ _
I?GBD! .l T Y '\-' . @ - a N
= s * A

- - 5 o
. . : "KHUT 1 *+KI§UK

v g
o . - 4KPTI! ﬁ.KgKg o

T vcoe®

5 L] . ] e

- M = .z
'Iy- Pre‘c1p1tataon Wed 12% 08~ '*12
mi NPP VII S ﬁay Night Band Wed 0? 58Z O'S—S 2"

*KU#‘] | Yoe - :

“Visible imagery at night”; Swaths of wet soil surface over Kansas



= |

VIIRS Day/Night Band
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VIIRS Day/Night Band (0.7 pim)

- Fire "hot spots™: black to yellow to red color enhancement on 3.74 pm shortwave IR image
: Large fires appear as bright spots on Day/Night Band image
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VIIRS Day/Night Band (0.7 pm

“Visible iImagery at night”; Thick smo
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VIIRS Day/Night Band (0.7 pm

Suomi NPP VIIRS Day Night Band Thu 08:17Z 10-Jan-13

Night-time detection of cloud illumination by lightning



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



VIIRS Day/Night Band O‘._7.um
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VIIRS Imagery in AWIPS-II

Maps Help
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VIIRS « CIMSS Satellite Blog

+ |6 http://cimss.ssec.wisc.edu/goes/blog/archives/category/viirs

University of Wisconsin-Madison / Space Science and Engineering Center

- -
»]l0

/| CIMSS / CIMSS Satellite Blog / Search for: VIIRS [ Search )
Follow us on

Development of an intense winter storm off the US East

Coast
February 8th, 2013

Pages
» About this site
» CIMSS “Satellite Proving
Ground”
» Contact us
» Mobile users
» POES/AVHRR in AWIPS
» SatePedia :
» Suomi NPP / JPSS Proving
Ground
» VISIT / SHyMet Training
Topics

February 2013

1 K}
5 7 8 910

PP VIIRS 0.64 pm visible
channel images

« Jan
A winter storm began to intensify just off the East Coast of the US on 08

February 2013. A sequence of 1-km resolution POES AVHRR 0.86 pm, MODIS Cat:g:r‘:::my

0.65 ,and S i NPP VIIRS 0.64 isible ch li (above) . . . . "
revealod the formation of aravity waves n the lower-moposprenc cova s Il N1tD://CiMss.ssec.wisc.edu/goes/blog/archives/category/viirs
within the southwest quadrant of the area of low pressure (corresponding IR » AVHRR

images). : :vmia;gnu

GOES-13 4-km resolution 6.5 ym water vapor channel images (below; click : 8.‘;,'3’5?}'2;’3";{,’,‘,"9"‘”

image to play animation) showed a very well-defined dry slot and the » Convective Initiation
development of a distinct comma head. Strong northwesterly winds were also » Fire detection

. : . » Fog detection
causing mountain waves to the lee of the Appalachians. B e ik At

» GOES sounder
» GOES-10

» GOES-11

» GOES-12

» GOES-13

» GOES-14

» GOES-15

» GOES-R

» Google Earth

» Heavy rain / flooding
» Historical

T 10 view additional examples of

L al W VIIRS imagery in AWIPS,

 GOES-136.5 pm water vabor channel images (click image to play animation) : ;gf/green/aue (RGB)

images [

The MIMIC Total Precipitable Water (TPW) product (below; click image to » Satellite winds -t h e ( ; | M : ; : ; : ; a.t e ‘ ‘ I_t e B ‘
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