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From POES to JPSS: 
New capabilities in satellite observations 

 
Overview of JPSS 



History of NOAA 
POES Weather Satellites 

1960 1998 2011 2017 

TIROS-N /NOAA 6-14 
(TIROS-N LD - Oct 1978)  
first to fly AVHRR and the three sounders 
and a data collection system 

 
 

NOAA-15 
(LD – May 1998)  
first to fly advanced microwave 
sounding units, AVHRR flew 
additional 1.6micron channel 
 

1978 

JPSS  
(S-NPP LD – Oct 2011)  
• 5 new instruments 
• 100x more channels 
• Higher resolution 
• Lower latency 
• Wider swath 
• 200X data 

NOAA-18 
(LD – May 2005)  
improved resolution for the HIRS 
sounder  

TIROS-1-10/ 
ESSA 1-9/ITOS 1-8 
two cameras and (some) 
radiometers 

  







JPSS Instruments 



Electromagnetic Spectrum 
Remote sensing uses radiant 
energy that is reflected and 
emitted from Earth at various 
“wavelengths” of the 
electromagnetic spectrum 
 
JPSS covers all 4 primary regions 

Image provided by M. Goldberg 



JPSS provides a wide range of capabilities 
• Microwave – provides temperature and 

moisture soundings in cloudy conditions 
and rainfall rates, sea ice, snow, surface 
temperature   ATMS 
 

• Infrared – provides high vertical resolution 
temperature and moisture soundings in 
clear and  cloud corrected regions; 
atmospheric chemistry  - CO, CH4, SO2, … 
and cloud products   CrIS 
 

• Visible (day & night) and Infrared Imagery 
(including deep blue channels) – 
chlorophyll, cloud imagery, cloud 
products,  SST, Active Fires, Smoke, 
Aerosols, land products, Snow, Ice, 

        oil spills… at exceptional resolution/global     
 coverage   VIIRS 

 
• UV  -  ozone -  Aerosols over bright 

surfaces, SO2 plumes, NOx (air quality)… 
           OMPS 

Temperature X-Section Polar Vortex 

Algae in Lake Erie 

DNB Ice detection  

OMPS Aerosols from Fires  

OMP- Volcano SO2 degassing 

 



JPSS Next Generation Instruments 

Cross-track Infrared Sounder Advanced Technology Microwave Sounder 

Resolution: OMPS vs SBUV/2  

Ozone Mapping Profiler Suite 

Higher resolution, 
wider swath, 
smaller gaps 6x more vertical 

resolving power 

Provides global 
coverage ozone 
monitoring 



Top priority is supporting the 5 -7 day forecast 
SUCCESSFUL!! 

ATMS 
only 

ATMS  
& CrIS 

Relative Humidity Vertical Slice 
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AUV is more sensitive to smoke than visible visible 

Credit  Colin Seftor NASA 



Two significant product improvements 

The full CrIS spectral 
resolution which will enable 
carbon monoxide products 
(SNPP/JPSS) 
 
The improved OMPS spatial 
resolution providing total ozone 
at 17 km instead of 50 km, and 
ozone profiles at 50 km instead 
of 250 km (JPSS) 

OMP- Volcano SO2 degassing @ 50 km 



JPSS Next Generation Instruments 
NPP VIIRS  NOAA-19 

AVHRR  

VIIRS RGB (True Color), 11-22-2011  
R: M05 (0.672 µm), G: M04 (0.555 µm), B: M02 (0.445 µm) 

The Visible Infrared 
Imaging Radiometer 
Suite offers more 
spectral bands, 
higher resolution, 
wider swath and 
greater accuracy, 
resulting in a large 
number of products. 

Entire Antarctica 
observed in 12 
hrs. 



JPSS Applications Advancements 
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Sounding Products 
• Demonstrations with operational 

forecasters 
• Support storm watches and 

warnings 
• CO product for tracking smoke 

emissions from forest fires 
 
Day Night Band 
• Sea Ice 
• Storm tracking at night 
• Ground Fog 
• Active fires and smoke 
• Socio / Economic / Impact 

assessment 
 

 
 

 



JPSS Applications Advancements 
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Volcanic Ash 
• Wide swath, near 

constant resolution 
• More detections, 

better plume 
monitoring / 
predictions 
 

Active Fires 
• Fire radiative power 
• DNB tracking 
• Improved visible 

resolution/ swath 
• Successful field 

studies 
 

 
 

 



JPSS Applications Advancements 
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Oceanography 
• Improved sea surface 

temperature 
• Highly calibrated global 

ocean color 
 

Hydrology 
• Ice blockage 
• Flood prediction / 

monitoring 
 

Land 
• Green Vegetation 

Fraction 
• Vegetation Stress 
 

 

 





S-NPP and JPSS Data Products 

GCOM AMSR-2 (11) 
CLOUD LIQUID WATER 
PRECIPITATION TYPE/RATE 
PRECIPITABLE WATER 
SEA SURFACE WINDS  SPEED 

SOIL MOISTURE 
SNOW WATER EQUIVALENT 
IMAGERY 
SEA ICE CHARACTERIZATION 
SNOW COVER/DEPTH 
SEA SURFACE TEMPERATURE 
SURFACE TYPE 

VIIRS (24) 
ALBEDO (SURFACE) 
CLOUD BASE HEIGHT 
CLOUD COVER/LAYERS 
CLOUD EFFECTIVE PART SIZE 
CLOUD OPTICAL THICKNESS 
CLOUD TOP HEIGHT 
CLOUD TOP PRESSURE 
CLOUD TOP TEMPERATURE 
ICE SURFACE TEMPERATURE 
OCEAN COLOR/CHLOROPHYLL 
SUSPENDED MATTER 
VEGETATION INDEX, FRACTION, 

HEALTH 
AEROSOL OPTICAL THICKNESS 
AEROSOL PARTICLE SIZE 
ACTIVE FIRES 
POLAR WINDS 
IMAGERY 
SEA ICE CHARACTERIZATION 
SNOW COVER 
SEA SURFACE TEMPERATURE 
LAND SURFACE TEMP 
SURFACE TYPE 

CrIS/ATMS (3) 
ATM VERT MOIST PROFILE 
ATM VERT TEMP PROFILE 
CARBON (CO2, CH4, CO) 
OUTGOING LONGWAVE RADIATION 

OMPS (2) 
O3  TOTAL COLUMN 
O3  NADIR PROFILE 
SO2 and Aerosol Index 
 
 

ATMS (11) 
CLOUD LIQUID WATER 
PRECIPITATION RATE 
PRECIPITABLE WATER 
LAND SURFACE EMISSIVITY 
ICE WATER  PATH 
LAND SURFACE TEMPERATURE 
SEA ICE CONCENTRATION 
SNOW COVER 
SNOW WATER EQUIVALENT 
ATM TEMPERATURE PROFILE 
ATM MOISTURE PROFILE 
 
CERES(1) 
RDRs 
 
 

Joint Polar Satellite System 19 
Data available through PDA , CLASS, and Direct Readout 
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Want to learn more? 

• 2013, 2014 and 2015 Annual 
Science Digests are available 

• Join our monthly JPSS Science 
Seminars 
http://www.jpss.noaa.gov/scienc
e-seminars.html  

• Check out the JPSS Website 
http://www.jpss.noaa.gov/ 

 

http://www.jpss.noaa.gov/science-seminars.html
http://www.jpss.noaa.gov/science-seminars.html
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Click to edit Master title style 

• Click to edit Master text styles 
– Second level 

• Third level 
– Fourth level 

» Fifth level 
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Click to edit M
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Thank you! 

For more  
information visit  

www.jpss.noaa.gov 

/NOAANESDIS 

/NOAASatellites 

@NOAASatellites 
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