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JPSS consists of three satellites (Suomi NPP, JPSS-1, 
JPSS-2), ground system and operations through 2025 

–  JPSS mission is to provide global imagery and atmospheric 
measurements using polar-orbiting satellites 

JPSS is a partnership between NOAA and NASA 
–  NOAA has final decision authority and is responsible for overall 

program commitment 
–  NASA is the acquisition agent for the flight system (satellite, 

instruments and launch vehicle), ground system, leads program 
systems engineering, and program safety and mission assurance 

–  NOAA is responsible for operations, science, data exploitation and 
archiving, infrastructure 



JPSS	
  implements	
  
US	
  civil	
  

commitment,	
  	
  
interagency	
  and	
  	
  
interna7onal	
  
agreements	
  to	
  
afford	
  3-­‐orbit	
  

global	
  coverage.	
  

Suomi NPP /  
JPSS-1/JPSS-2 
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JPSS Instrument! Measurement !

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 5 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, 
phytoplankton abundance/chlorophyll 

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 Earth Radiation Budget"
 



JPSS 

CrIS provides significantly improved 
temperature and water vapor 
information than POES HIRS 

ATMS provides improved global 
coverage and spatial resolution than 
AMSU 

VIIRS provides superior imagery and 
more spectral bands than AVHRR  

OMPS provides improved spatial 
resolution, coverage and vertical 
profiling than SBUV 

CERES and TSIS for fundamental 
energy budget climate 
measurements 

5 

Advancements are driven 
by the value of information 



JPSS data supports all four NOAA mission areas 
•  Reduced loss of life, 

property and disruption 
from high-impact events. 

•  More productive and 
efficient economy through 
relevant environmental 
information. 

•  Healthy people and 
communities due to 
improved air and water 
quality services. 

•  Improved transportation 
efficiency and safety. 

•  Improved understanding 
of ecosystems to inform 
resource management 
decisions. 

•  Improved coastal water quality 
supporting human health and 
coastal ecosystem services. 

•  Safe, environmentally sound 
Arctic access and resource 
management. 

•  Coastal communities that can 
adapt to the impacts of hazards 
and climate change. 

•  Assessments of current and 
future states of the climate 
system that identify potential 
impacts and inform science, 
service and stewardship decisions. 

•  Mitigation and adaptation efforts 
supported by sustainable, reliable 
and timely climate services. 

•  Improved scientific understanding 
of the changing climate system. 

Weather Ready 
Nation 

Healthy Oceans 

Climate 
Adaptation and 

                
Mitigation 

Resilient Coastal 
Communities and 

Economies 



Advanced Features 

 

Three instruments (AMSU-A1, 
AMSU-A2 and MHS) in one 
instrument – less power and 
weight 

Better spatial resolution (~48 to 
32 km) for key temperature 
sounding channels 

Oversampled footprints for 
improved warm core anomalies 
for tropical cyclones and 
precipitation 

Wider swath  
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JPSS	
  ATMS-­‐Based	
  TC	
  Intensity	
  Es7mates	
  
Calculate	
  TC	
  Warm	
  Core	
  Anomalies	
  from	
  ATMS	
  Microwave	
  Radiances	
  and	
  Relate	
  	
  

to	
  Storm	
  Intensity	
  using	
  Method	
  Developed	
  at	
  UW-­‐CIMSS	
  Based	
  on	
  AMSU	
  and	
  SSMIS	
  

NPP	
  ATMS	
  FOV	
  resolu1on	
  is	
  32km	
  at	
  nadir	
  versus	
  AMSU	
  48km	
  >>	
  BeIer	
  Depic1on	
  of	
  Warm	
  Core.	
  	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  AMSU	
  	
  06UTC	
  	
  	
  	
  	
  	
  Typhoon	
  Bopha,	
  Dec	
  3	
  2012	
  	
  	
  	
  	
  	
  	
  ATMS	
  	
  04UTC	
  

	
  Ver7cal	
  cross-­‐sec7ons	
  through	
  TC	
  Bopha	
  center	
  (red	
  line	
  on	
  leR	
  panel	
  indicates	
  storm	
  center).	
  
•  Warm	
  anomalies	
  in	
  green/yellows	
  (contour	
  interval=0.5C),	
  with	
  max	
  around	
  200	
  hPa.	
  	
  
•  Correc7on	
  for	
  rain	
  scaXering	
  in	
  ATMS	
  not	
  yet	
  applied	
  (cool/blue	
  signal	
  in	
  lower	
  levels	
  (eyewall).	
  
•  NPP	
  ATMS	
  FOV	
  resolu7on	
  is	
  32km	
  at	
  nadir	
  versus	
  AMSU	
  48km	
  >>	
  BeXer	
  depic7on	
  of	
  warm	
  core.	
  

Est.	
  Intensity	
  =	
  937hPa,	
  130kt	
  max	
  winds	
  



Source: Surussavadee and Staelin, NASA PMM Presentation, 7/08 
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TPW 

Courtesy of Sid Boukabara (STAR) 



ATMS	
  Data	
  Products	
  
	
  
ATMS	
  TDRs,	
  SDRs	
  	
  (radiances)	
  
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	
  VERT	
  TEMPERATURE	
  PROFILE	
  
ATM	
  VERT	
  MOISTURE	
  PROFILE	
  
	
  



Advanced Features 

Lower power, volume and mass 
when compared to AIRS and IASI, 
and excellent signal to noise 

Significantly improved vertical 
resolution of temperature and water 
vapor when compared to POES 
HIRS and AMSU  (1 – 2 km instead 
of  - 6 km) 

Combined with ATMS for cloud 
clearing – provides precision of about 
1 Celsius for temperature and 15% 
for water vapor at vertical resolutions 
of 1-2 km 

Also provides information on trace 
gases – O3, CO2, CO, CH4  - 
monitor continental transport of 
greenhouse gases 

Provides accurate cloud properties 
(at 14 km resolution near nadir) 
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VSC


Window	
  Channel	
   Water	
  vapor	
  Channel	
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Temperature 15 µm (650-800 
cm-1) band 

K = dTb/dT 

Water Vapor 6.7 µm (1200-1600 
cm-1) band 

K = dTb/dq 



hIp://rammb.cira.colostate.edu/projects/npp/	
  

Sounding retrievals provide quantitative interpretation of satellite imagery 



Sounding retrievals provide 3-d structure of storm systems 



Hyperspectral Infrared Sounders and Advanced Microwave Sounders are the top two contributors for 
reducing forecast errors 
 

Forecast error reduction contribution (%) 
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ECMWF	
  forecasts	
  of	
  Mean	
  Sea	
  Level	
  Pressure,	
  5	
  days	
  in	
  advance	
  
of	
   the	
   30th	
   October	
   2012	
   for	
   the	
   landfall	
   of	
   Hurricane	
   Sandy.	
  
Forecasts	
   from	
   an	
   assimila1on	
   system	
  with	
   no	
   polar	
   satellites	
  
fail	
  to	
  predict	
  the	
  landfall	
  of	
  the	
  storm	
  on	
  the	
  US	
  east	
  coast.	
   

NO POLAR SAT ECMWF OPS VERIFICATION 

5 day forecast: Base time 2012-10-25-00z Valid Time: 2012-10-30-00z 



VIIRS 



Land"
ü Active Fire "

ü Land Surface Albedo"

ü Land Surface Temperature"

ü Vegetation Index & Fraction"

ü Surface Type"

ü Ice Surface Temperature"

ü Sea Ice Characterization"

ü Snow Cover/Depth ""

Ocean"
ü Sea Surface Temperature"

ü Ocean Color/Chlorophyll"

Clouds"
ü  Cloud Mask "
ü  Cloud Optical Thickness"
ü  Cloud Effective Particle Size Parameter"
ü  Cloud Top Height"
ü  Cloud Fraction"
ü  Polar winds"

Aerosols"
ü  Aerosol Optical Thickness"
ü  Aerosol Particle Size Parameter"
ü  Suspended Matter (Volcanic Ash)"
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Michigan 

1 km resolution NDVI shows many features which is hard to see with 4 km data: 
 small lakes & reservoirs 
 river valleys;                                                                                                                                                                          
 forest 
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Cloud mask: Images show an example how DNB can improve cloud detection. 
Left image shows difference M12 ( 3.75um) – M15 ( 11um) brightness 
temperature, one cloud test in the current cloud mask. Water clouds appear 
yellow and red. Right image shows VIIRS DNB, where water clouds are very 
bright. It can be seen that DNB will detect low-level clouds those are missed in 
IR. 







VIIRS provides 
critical visible and 
IR imagery which 
supports weather 
forecasting and 
navigation and 
hydrology at polar 
latitudes. 

 

 





Barrow	
  

VIIRS	
  anima1on	
  showing	
  strong	
  Easterly	
  
Flow	
  (Polynyas*	
  and	
  Leads)	
  in	
  Ice.	
  

VIIRS	
  being	
  used	
  for	
  sea	
  ice	
  analysis	
  

The	
  examples	
  demonstrates	
  exploita1on	
  of	
  cri1cal	
  data	
  for	
  arc1c	
  
access	
  and	
  naviga1on,	
  and	
  safe	
  transporta1on.	
  

*	
  	
  An	
  area	
  of	
  open	
  water	
  surrounded	
  by	
  sea	
  ice.	
  	
  It	
  is	
  now	
  used	
  as	
  a	
  
geographical	
  term	
  for	
  an	
  area	
  of	
  unfrozen	
  sea	
  within	
  the	
  ice	
  pack.	
  





The National 
Weather Service 
Forecast Office 

in Monterey, 
California 
Currently 

employs the 
VIIRS DNB to 
provide higher 
confidence for  
issuing marine 

dense fog 
advisories 
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The National Weather Service and US 
Forest Service both depend on VIIRS data to 

predict, identify and monitor wildfires. 

JPSS has funded development and 
implementation of the Active Fires program 

through its Proving Ground.  

 

Active Fires Webpage 



Understanding climatically-induced 
changes allows for NOAA to better 

support land, ecosystem and drought 
monitoring to provide decision support 

to US stakeholders 

Drought 

Surface Type 

Vegetation 
Fraction 





Through NOAA Coastwatch, JPSS will continue to support 
operational monitoring of US coastlines for health hazards  

April 7, 2013 
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The cyclonic spin of the 
eddy causes the nutricline 
at its core to shoal, 
bringing deep nutrients to 
surface waters resulting in 
increased phytoplankton. 
These eddies appear to 
create food webs resulting 
in foraging habitat for apex 
species including tunas 
and cetaceans off the coast 
of Hawaii. 

VIIRS ocean color derived Chlorophyll-A  



In 2010, major bleaching occurred to 
coral reefs throughout much of the Indian 

Ocean, Southeast Asia, the Coral 
Triangle, and the Caribbean  

 
Coral Reef Watch (using AVHRR) provide 

a nowcast of current bleaching 
environmental conditions as derived from 

sea surface temperature anomalies 



Advanced Features 

Three hyperspectral imaging 
spectrometers: 

Nadir Mapper: 50 km spatial with 
2600 km swath 

Nadir Profiler: 250 km spatial, 8 km 
vertical resolution 

Limb: 3 km vertical, three cross-
sections separated by 500 km 
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Copahue Eruption Dec. 13, 2012 June 23, 2012 

(NASA Science Team) 









Filename.ppt	
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Any latency requests less than total system latency for JPSS (103 
minutes) are captured as objective latencies for each respective product 44 

•  NOAA operational Line Offices have provided true latency values 
for their respective critical products (focusing on the near-real 
time requirements) 

30	
  minutes	
  

60	
  minutes	
  

NWS:	
  
ATMS	
  
	
  	
  	
  	
  SDR	
  
	
  	
  	
  	
  TDR	
  
CrIS	
  SDR	
  	
  	
  	
  	
  	
  	
  
VIIRS	
  Imagery	
  EDR	
  
(Alaska	
  Region)	
  	
  	
  	
  	
  

80	
  minutes	
  
NWS:	
  	
  	
  	
  	
  	
  	
  	
  
VIIRS	
  SDR	
  
AMSR-­‐2	
  SDR	
  
	
  

NESDIS:	
  
ADCS	
  Data	
  
	
  

NOS:	
  
VIIRS	
  Imagery	
  EDR	
  
	
  

NESDIS:	
  
SARSAT	
  Data	
  

12	
  hours	
  –	
  During	
  Event	
  
24	
  hours	
  –	
  Normal	
  Monitoring	
  

NOS:	
  
VIIRS	
  	
  
	
  	
  	
  	
  Ocean	
  Color/Chlorophyll	
  
	
  	
  	
  	
  Sea	
  Surface	
  Temperature	
  
	
  	
  	
  	
  Aerosol	
  Op1cal	
  Thickness	
  
AMSR-­‐2	
  Sea	
  Surface	
  Temperature	
  
	
  

NMFS:	
  
ADCS	
  Data	
  
VIIRS	
  	
  
	
  	
  	
  	
  SDR	
  
	
  	
  	
  	
  Aerosol	
  Op1cal	
  Thickness	
  
Sea	
  Surface	
  Temperature	
  
OMPS	
  SDR	
  
CERES	
  SDR	
  
AMSR-­‐2	
  Sea	
  Surface	
  Temperature	
  

120	
  minutes	
  

NMFS:	
  
VIIRS	
  Ocean	
  Color/Chlorophyll	
  

NOAA User Latency Requests 
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Community Supported Processing Package (CSPP) demonstrates the value of 30 
minute latency for nowcasting and regional forecast model applications by establishing 

a network of direct readout stations  

Future JPSS Proving Ground DB Demo 
CSPP sites 



JPSS is a major contributor to the global observing 
system. 

Suomi NPP instruments are performing exceptionally 
well!! 

Many applications will benefit  

International partnerships are essential. 

Direct readout provides excellent opportunities for 
full resolution data and low latency for critical 
applications. Also solves problem of access/
distribution of data from centralized processing 
centers 

.  
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