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JPSS Overview 

JPSS is NOAA’s next generation operational polar orbiting 
satellites in the early afternoon orbit  with an ECT of 1:30 pm

JPSS consists of  five satellites (Suomi NPP, JPSS-1 through  
JPSS-4), ground system and operations through 2038

SNPP is NOAA’s primary weather satellite, NOAA-19 secondary
JPSS-1 immediately becomes NOAA-20 once safely in orbit

JPSS is a partnership between NOAA and NASA
NASA is the acquisition agent for the flight system (satellite, instruments 
and launch vehicle),  mission unique ground system, leads program 
systems engineering, and program safety and mission assurance
NOAA is responsible for operations, enterprise ground,  operational 
science algorithms, data exploitation and archiving, infrastructure

Includes Joint Polar System agreement with EUMETSAT and 
DoD, and agreements with JAXA
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JPSS Overview Video
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Polar Satellite Launch Schedule
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Multiple Orbits Create Better Coverage
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Data Fusion of 5 microwave sounders to produce 
hourly total precipitable water

From Tony Wimmers - MIMIC TPW2
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Instruments

JPSS Instruments Measurements
ATMS—Advanced 
Technology Microwave 
Sounder 

ATMS and CrIS together provide high vertical resolution 
temperature and water vapor information needed to maintain 
and improve forecast skill out to 3 to 7 days in advance for 
extreme weather events, including hurricanes and severe 
weather outbreaks

CrIS—Cross-track Infrared 
Sounder 

VIIRS—Visible Infrared 
Imaging Radiometer Suite

VIIRS provides many critical imagery products including snow/ice 
cover, clouds, fog, aerosols, fire, smoke plumes, vegetation 
health, and phytoplankton/chlorophyll abundance

OMPS—Ozone Mapping and 
Profiler Suite

Ozone spectrometers for monitoring ozone hole and recovery 
of stratospheric ozone and for UV index forecasts

CERES—Clouds and the 
Earth’s Radiant Energy 
System

Scanning radiometer which supports studies of the Earth 
Radiation Budget
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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	

OMPS- Volcano	SO2	degassing
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JPSS System Architecture

McMurdo

Svalbard, 
Fairbanks

NSOF 
Primary, 
Backup 

Fairmont WV

NWS, NOS 
and other users

Direct 
Broadcast

§ Svalbard, Norway
§ Fairbanks, Alaska

§ NWS-National Weather Service
§ NOS-National Ocean Service
§ NSOF-National Satellite Operations Facility

§ McMurdo- U.S. Antarctic Research Station
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Operational Use of JPSS Data
NOAA real-time users of JPSS data include:

§ National Weather Service
– ATMS and CrIS for weather forecasts
– VIIRS nowcasting imagery and products
– VIIRS environmental products for modeling and 

assessments
– OMPS ozone for ozone monitoring and UV forecasts

§ National Ocean Service
– Coastal water quality alerts
– Harmful algal bloom alerts

§ National Marine Fisheries Service
– Marine resources/ecosystems

§ NOAA Satellite and Information Service
– Hazard mapping system
– COASTWATCH 

Partner real-time users of JPSS data:
§ DoD forecast agencies
§ EUMETSAT member meteorology services
§ Other Met agencies around the world
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JPSS Program Data Products
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Societal Benefits – Accurate decisions
are driven by observations, science, applications, data 

processing, visualization, and access

12

Decisions

Warnings

Impact Assessments

Specialty Forecasts – e.g., 
floods

Weather Forecasts e.g., 3-5 days

Baseline of Robust and Accurate  
Observations

VIIIRS Flood Map
Vegetation Health - AVHRR
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User Engagement: PGRR

Initiatives include:
§ River Ice and Flooding
§ Fire and Smoke
§ Sounding Applications NOAA Unique CrIS/ATMS Processing System 

(NUCAPS)
§ OCONUS and NCEP Service Centers—AWIPS
§ Hydrology
§ Atmospheric Chemistry
§ Ocean and Coastal
§ Severe Weather/NWP/Data Assimilation
§ Arctic
§ Innovation and Training

The Proving Ground and Risk Reduction program enhances user 
applications of JPSS data, algorithms and products by stimulating 
interactions between technical experts and key user stakeholders.
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The NOAA Network

Systems

Services

Stakeholder
s
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NWS Alaska utilizing JPSS Data
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NOAA Fisheries utilizing JPSS Data
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ATMS Monitors Rain and Precipitation
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ATMS Measures Vertical Profiles
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ATMS Measures Vertical Profiles

Credit: Fuzhong Weng

GOES-15 Imager

ATMS 
Atmospheric 
Temperature

Hurricane Isaac’s warm core 
characterized by a 2K 
anomalous temperature.
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Combine CrIS and ATMS in AWIPS

ATMS
only

ATMS	
&	CrIS

Relative	Humidity	Vertical	Slice
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Detection	of	lights	from	small/nascent	
fires	(e.g.,	lightning	triggered)	initially	
undetected	by	thermal	infrared	bands.

Help	firefighters	monitor	the	status	of	
nocturnal	fire	lines,

Ft.	McMurray	Fire:	4-6	May	2016Rim	Fire:	~Aug	2013



CSPP/IMAPP Users Meeting June 27-29, 2017 22

à VIIRS 4.0 μm fire detection band (M-
13) shows small fires in the Sierra 
Madre Occidental (Durango, Mexico).

à The Day/Night Band better highlights 
these fires at night, improving fire 
detection. 

09:03 UTC
23 May 2017

08:43 UTC
23 May 2017

à VIIRS Day/Night Band image from 
08:10 UTC 28 April 2017
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May	29,	2017

Suomi NPP	VIIRS	I-band
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Aqua	MODIS

https://worldview.earthdata.nasa.gov
May	29,	2017
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Credit:
Straka



CSPP/IMAPP Users Meeting June 27-29, 2017 26

VIIRS NDVI, Jul 28, 2012
NDVI is used as a base for Vegetation fraction and Ecosystem classes used 

in NWS modeling

Michigan

1 km resolution NDVI shows many features which is hard to see with 4 km data:
small lakes & reservoirs
river valleys 
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VIIRS fire location/FRP to smoke forecasts
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NWS River Forecast Centers utilizing JPSS Data
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Example of NOAA 
responding to 
International 
Disaster Charter 
Activation June 6, 
2017
for floods in 
Uruguay.   - VIIRS 
found more 
flooding
In Argentina than 
Uruguay

JPSS PGRR responds to International Disaster Charter
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• Enterprise algorithms and Cal/Val Program
• Direct Readout Capabilities – CSPP
• STAR R&D Services
• User workshops and Training
• Management commitment
• Innovation

Foundation to Proving Ground

Guam	station:	Spring	2017
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GCOM-W1 AMSR2 89GHz SNPP VIIRS DAY/NIGHT

Storm Centered Images for NHC using AOML 
Miami DB Station
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Innovation - Power Utilities

Reference Lights Mask

Columbia

Charleston

10/10/2016 0716 UTC

REFERENCE
09/21/2016	
0633	UTC

OUTAGE
09/22/2016	0615	UTC
Background	Reference9/22/2016 0615 UTC

COLOR KEY
Gold = no changes to lights 
Red = possible power outages
Green = ‘new lights’ (e.g., moonlight, diffusion 

of lights by clouds, or search and 
rescue / disaster relief)

Difference

Difference
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Training available for public and forecasters
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JPSS has a level 1 requirement to provide software to the direct readout community

CSPP will be populated by JPSS operational software.    Software from NESDIS STAR 
will be provided to both Global Operations (OSPO) and Direct Broadcast.

Testing of new science and user feedback will be done through CSPP before operational 
consideration.

The CSPP - LEO is funded by JPSS out to 2038.

JPSS Proving Ground – includes data fusion with other observations  - so we plan to 
bring in MeTOP and GOES-R series when it makes sense.

Summary
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Thank You!

www.jpss.noaa.gov


