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Geostationary Satellite Orbit
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Polar Satellite Orbit
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Geo vs Polar Orbit Comparison
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Geo vs Polar Orbit Comparison

A Sun-synchronous orbit is one where the 

satellite passes over any given point of the 

planet's surface at the same local solar 

time.
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Geo vs Leo Satellites

Geo
▪ High Spatial Resolution

 AHI: 0.5 km – 2 km
 GOES-R: 0.5 km – 2km

▪ Moderate Spectral 
Resolution

▪ Well Calibrated
▪ High Temporal Coverage
▪ Hemispheric 

Observations
▪ No Microwave
▪ Most – no IR sounders 

(for now)

Leo
▪ Higher Spatial Resolution

 VIIRS 350m – 1km

▪ Moderate Spectral 
Resolution with some 
Unique Bands

▪ Very Well Calibrated
▪ Low Temporal Coverage 

(getting better)
▪ Global Observations
▪ Microwave Sounders
▪ Hyperspectral IR Sounders
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AHI Instrument Characteristics
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VIIRS Instrument Characteristics
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Visible Band Comparison
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Near Infrared Band Comparison
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AHI Band 4 (.86 μm) Reflectances (1 km)
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VIIRS I-Band 2 (.86 μm) Reflectances (375 m)
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Infrared Band Comparison

15



Cooperative Institute for Meteorological Satellite Studies
University of Wisconsin - Madison 16

AHI Band 7 (3.9 μm) Brightness Temperatures (2 km)
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VIIRS I-Band 4 (3.7 μm) Brightness Temperatures (375 m)
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AHI Band 7 (3.9 μm) Brightness Temperatures (2 km)
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VIIRS I-Band 4 (3.7 μm) Brightness Temperatures (375 m)
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Slido Question
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▪ Which of the following would be useful to you in 
your job?
 Polar visible band imagery?

 Polar near infrared imagery?

 Polar infrared imagery?

 None of the above?

-----------------------------------------------------------------

▪ Why?

▪ This demonstrates a couple of uses for the 
higher spatial resolution data that compliments 
GEO data.  Can you think of any others?
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Slido Question

▪ How would you look at smoke or fog at night?

 IR imagery

 RGBs

 Level 2 Product

 Other (please note in Q&A)
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VIIRS Day/Night Band
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▪ Visible wavelength available at night!
 735 m spatial resolution centered at about .7 microns

▪ What can now be seen at night?
 Cities

 Smoke, Dust, Ash

 Low Clouds/Fog

 Fires, Volcanoes (Lava)

 Auroras

 Lightning

▪ How much can be seen depends heavily on lunar 
illumination – Phase of moon, and rising/setting 
times
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VIIRS Day/Night Band

23

Taken from:  T., Miller, S. D., Turk, F. J., Schueler, C., Jullian, R., Deyo, S., Dills, P., and Wang, S., 2006: The NPOESS 

VIIRS Day/Night Visible Sensor, Bulletin Am. Met. Society, DOI:10.1175/BAMS-87-2-191, p. 191-199.



Cooperative Institute for Meteorological Satellite Studies
University of Wisconsin - Madison

VIIRS Fog Detection Capability

Day/Night Band 6 May 2012
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VIIRS Day/Night Band Lightning 

Detection 30 June 2012
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25

Lightning

Side 

lighting 

from SunIllumination 

from oil 

fields
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Ships seen in the VIIRS Day/Night Band
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Ships

Seattle
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Aurora Borealis
S-NPP VIIRS 25 March 2018

27



Cooperative Institute for Meteorological Satellite Studies
University of Wisconsin - Madison

VIIRS Day/Night Band

Smoke Detection 8 April 2012
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SSEC/CIMSS

Smoke from 

County Line 

Fire in 

northern 

Florida
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Tropical Storm Ela in the Pacific
Low Level Circulation Center (LLCC) Located to the Southwest of the Deep 

Convection associated with the system as seen by the VIIRS Day/Night Band

VIIRS Infrared 11 micron Imagery in AWIPS-II   11:00 UTC 9 July 2015      
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Slido Question

▪ Where is the center of the Tropical Storm Ela?

 A

 B

 C

 D 

 I need more information.
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Tropical Storm Ela in the Pacific
Low Level Circulation Center (LLCC) Located to the Southwest of the Deep 

Convection associated with the system as seen by the VIIRS Day/Night Band

VIIRS Infrared 11 micron Imagery in AWIPS-II   11:00 UTC 9 July 2015      

A

B

C

D
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Tropical Storm Ela in the Pacific
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TROPICAL STORM ELA 

DISCUSSION NUMBER 7

NWS CENTRAL PACIFIC 

HURRICANE CENTER 

HONOLULU HI EP042015

500 AM HST THU JUL 09 

2015

A 1052Z VIIRS DAY/NIGHT 

BAND IMAGE WAS 

INSTRUMENTAL IN 

HELPING TO LOCATE THE 

PARTIALLY EXPOSED 

CENTER OF ELA THIS 

MORNING.
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Super Typhoon Bolaven
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Super Typhoon Bolaven
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Super Typhoon Bolaven
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Super Typhoon Bolaven

37



Cooperative Institute for Meteorological Satellite Studies
University of Wisconsin - Madison

Level 2 Products

▪ Why use them?
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S-NPP VIIRS  Flood Product   

27 September 2018 
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VIIRS ACSPO

Advanced Clear-Sky Processor for Ocean
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VIIRS True Color Image    9 February 2015  
18:53 UTC            
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VIIRS Aerosol Optical Thickness   9 February 2015  18:53 UTC            
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VIIRS Aerosol Optical Depth
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ABI Aerosol Optical Depth Animation
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How do I make these products?
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CSPP Leo Software

▪ Free software for 
generating geophysical 
products from polar 
orbiting data.

▪ Supports:
 S-NPP, NOAA-20

 VIIRS (Imager)

 CrIS (Infrared Sounder)

 ATMS (Microwave 
Sounder)

 OMPS (Ozone Mapping 
and Profiler Suite).

 Metop-B/C, NOAA-
18/19, and many more!
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https://cimss.ssec.wisc.edu/cspp/
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CSPP Leo Software
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CSPP Leo Software
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CSPP Geo Software

▪ Free software for 
generating geophysical 
products from 
geostationary satellite 
data.

▪ Supports:

 AHI (Himawari-8,-9)

 ABI (GOES-16, -17, -18)

 AMI (GK-2A)

 AGRI (FY-4A, -4B)
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https://cimss.ssec.wisc.edu/csppgeo/
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CSPP Geo
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Slido Question

▪ How do you receive satellite data?

 Satellite Antenna – Process on site.

 Internet – Satellite data (netCDF, HSD, Hcast, other)

 Internet – Images (GeoTIFF, PNG, GIF, JPEG)

 Other (please describe in comment)
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What if I am unable to create Level 2 

products own my own?

52



Cooperative Institute for Meteorological Satellite Studies
University of Wisconsin - Madison

• Data acquired in real-
time from the GOES-
R series of satellites 
on an antenna located 
at UW-Madison.

• Free to access!

• Currently supports 
GOES-18 and GOES-
16 ABI Imager.

• Contains all sectors 
(FD, CONUS, Meso1, 
Meso2)

• Currently supports 
single band imagery 
and “True Color and 
Night Micro”

• ***Future 
improvements 
include Level 2 
products (Cloud 
Properties, for 
example)**

CSPP GeoSphere
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https://geosphere.ssec.wisc.edu/
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CSPP GeoSphere
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Search box to 

locate desired 

location
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CSPP GeoSphere – Tonga Search Results
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NOAA-20 and SNPP Data Access
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https://noaa-jpss.s3.amazonaws.com/index.html
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NASA Worldview – Free!
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https://worldview.earthdata.nasa.gov/
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NASA Worldview
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NASA Worldview
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NASA Worldview
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NASA Worldview
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Free to download data – just 

requires a Free NASA 

Earthdata Account.
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Thank you!

▪ Questions?

jessica.braun@ssec.wisc.edu
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