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Note: Underline denotes changes from S-NPP  

Joint Polar Satellite 
System-1 (JPSS-1) 

Mission Lifetime: 7 years (LRD: December 2016) 

Mission Orbit: 824 km, 1330 LTAN, Polar Sun-
Synchronous, 16 day repeat cycle, 
Mission Constellation w/S-NPP 

Launch Vehicle: Delta II 

Mission Payload: VIIRS, CrIS, ATMS, OMPS (Nadir only), 
CERES 

Mission 
Communications: 

Telemetry and Command (T&C):  
S Band, Svalbard, Fairbanks (alt) 
Stored Mission Data (SMD): Ka band, 
300 Mbps, Svalbard & McMurdo, 
Fairbanks, Trollsat, Backup SMD/T&C 
TDRSS; High Rate Data (HRD): X band, 
15 Mbps, Continuous transmission 

Mission Data 
Latency & Onboard 

Storage: 

96 minutes (capture of photons to data 
product delivery to NWS) 
SMD storage capacity of ~ 6 orbits (343 
Gbit SSR) 

Mission Ops: NSOF (Suitland, MD) 

Mission Disposal: Controlled reentry 

Mission 
Redundancy: 

NSOF and CBU mission operations and 
data processing 

JPSS represents significant 
technological and scientific advances in 

environmental monitoring 
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JPSS-1 Instruments  (same as S-NPP) 
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 
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Operational Use of S-NPP Data 
S-NPP is now NOAA’s primary polar satellite 

• May 1, 2012, VIIRS imagery used to support local 
warning and forecast operations throughout the 
NWS Alaska Region. 

• May 22, 2012, the Advanced Technology 
Microwave Sounder (ATMS) radiances were 
operationally assimilated in the National Centers for 
Environmental Prediction’s (NCEP)/ NWS Global 
Forecast System (GFS). 

• September 25, 2012, ATMS data was assimilated 
operationally into the European Centre for Medium-
Range Weather Forecasts (ECMWF) weather 
forecast models. 

• April 2013, the United Kingdom Meteorology Office 
began assimilating operational data from the Cross-
track Imaging Radiometer Suite (CrIS) and ATMS 
into its weather forecast models. 

• August 20, 2013, NCEP began incorporating S-NPP 
CrIS satellite data operationally into the GFS. 

• October 31, 2013, NCEP/CPC started to use OMPS 
Ozone operationally 

• November, 2013,  NRL started to use ATMS 
operationally in their global forecast model. 

 

Cross-track Infrared Sounder 

Ozone Mapping Profiler Suite 
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Electromagnetic spectrum 
Remote sensing uses radiant 
energy that is reflected and 
emitted from Earth at various 
“wavelengths” of the 
electromagnetic spectrum 

Our eyes are sensitive to the visible portion of the EM spectrum 



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 

Presenter
Presentation Notes
ATMS and CrIS are advanced sounding instruments that improve atmospheric moisture observation and provide data on water vapor, clouds and precipitation. They operate together. Because clouds are opaque in the infrared part of the spectrum (measured by CrIS), ATMS is used to remove cloud contamination, making it possible to cover a broader range of weather conditions. ATMS offers more channels, higher resolution, wider swath of coverage, and much smaller gaps between passes than the legacy AMSU. It provides temperature and moisture profiles in all sky conditions, and rain intensity in storms. 	ATMS oversampling and improved spatial resolution provide better information on the warm core associated with storm intensity. Increased horizontal resolution is potentially beneficial for high gradient phenomena like hurricanes.CrIS is a hyperspectral infrared sounder that provides temperature and moisture profiles with 6x more vertical resolving power than previous NOAA infrared sounders. A single hyperspectral IR sounder provides the largest improvement to forecast skill than any other single instrument. CrIS produces spectral data with low noise levels. Random noise performance in the long wave spectral regions is approximately 4 times better than the legacy AIRS and IASI instruments.In 2013, data from CrIS from Suomi NPP also began to be incorporated in numerical weather prediction models at the National Weather Service.OMPS monitors ozone from space and helps fulfill a U.S. treaty obligation to monitor ozone depletion by collecting data that continues a more than 30-year record. Here is shown total ozone for April 18, 2012.The ozone record dates back to SBUV, but the major limitation was the global coverage which impact monitoring of the ozone hole and less liable information for UV index used for warning public on the danger of prolong sun exposure.



Sandy Simulation Experiment 

ECMWF with and without polar-orbiting satellite data 

A study by the European Centre for Medium-
Range Weather Forecasts (ECMWF) showed 

that forecasts of Hurricane Sandy’s track 
would have been hundreds of miles off 
without information from polar-orbiting 
satellite data. Rather than identifying the 

New Jersey landfall location within 30 miles 
five days before landfall, the models would 

have shown Sandy remaining at sea. 
 

Next-generation satellite instruments will 
continue to support improved data, 

modeling and forecasting.   
Experiment: Is the 7 day 
forecast of Sandy 
improved by increasing 
model resolution from 27 
km (black) to 13 km (red)?  
Hypothesis: Increased 
horizontal resolution 
resolves complicated 
Atlantic blocking pattern, 
slows simulated hurricane, 
and allows it to curve 
toward the East Coast. 

Experiment (T1500~ 13km) 

Presenter
Presentation Notes
Hurricane Sandy in 2012 is another example that shows the value satellites play in forecasting.In fact, the European Centre for Medium-Range Weather Forecasts conducted a study which showed that forecasts of Hurricane Sandy’s track would have been hundreds of miles off without information from polar-orbiting satellite data. Instead of identifying the actual New Jersey landfall location within 30 miles five days before landfall, the models would have shown Sandy remaining at sea.This would have resulted in a lot more damage. Instead, evacuation warnings were given for the areas where Sandy made landfall, allowing people to prepare for the storm’s impact.Here we see the value of the data with a simulation that clearly shows a more accurate track of Sandy’s path using Suomi NPP’s ATMS data. It’s not just about the data, model improvements are essential. Below we see that by increasing horizontal resolution from 27 km to an experimental 13 km, the hurricane forecast is markedly improved. [Model Initialized at 00UTC, October 24, 2012, 7-Day Sea level Pressure (mb) Forecast valid at 00UTC, October 31, 2012, Hurricane Position Shown Every 24h. Operational (T574~ 27km) vs. Experiment (T1500~ 13km).]



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. 

Presenter
Presentation Notes
VIIRS is NOAA’s premier sensor for global environmental assessments.VIIRS has 22 channels, 5 at 375 m resolution, 17 at 750 m resolution. (Pixel size growth is constrained to no more than twice the nadir value at edge.)VIIRS has incredible spatial resolution relative to its large swath of 3000 km. Shown here, the entirety of Antarctica is observed from a single instrument in 12 hours. Even though Landsat 8 has 30 m resolution and Radarsat-2 SAR has 100 m resolution, their swath sizes are 185 km and 500 km, respectively, so it takes days to be able to provide the coverage that VIIRS can provide in 12 hours, or even for one pass.So VIIRS will see features first, such that other satellites can take a closer look when they passes over. The benefits of ice monitoring like this will be discussed later in the presentation. 



 
Tropical Storm Flossie: July 29. 2013 

Center is further north than expected 
VIIRS is valuable in areas where geostationary is primary  

   

Day Night Band 

11.45 µm IR 

X 

Central Pacific Hurricane Center 
Forecast Discussion 
 
WTPA41 PHFO 291511 TCDCP1  
TROPICAL STORM FLOSSIE DISCUSSION NUMBER 19  
NWS CENTRAL PACIFIC HURRICANE CENTER HONOLULU HI 
EP062013  
500 AM HST MON JUL 29 2013  
THE CENTER OF FLOSSIE WAS HIDDEN BY HIGH CLOUDS 
MOST OF THE NIGHT BEFORE VIRS NIGHTTIME VISUAL 
SATELLITE IMAGERY REVEALED AN EXPOSED LOW LEVEL 
CIRCULATION CENTER FARTHER NORTH THAN EXPECTED. 
WE RE-BESTED THE 0600 UTC POSITION BASED ON THE 
VISIBLE DATA. SUBJECTIVE DVORAK ANALYSES CONTINUED 
SHOW CURRENT INTENSITIES OF 3.0 BUT SATELLITE LOOPS 
SUGGEST A RAPID WEAKENING TREND WITH THE LOW 
LEVEL CENTER PULLING AWAY FROM A SMALL AREA OF 
CONVECTION SOUTHEAST OF THE CENTER. IT IS LIKELY 
THAT CONTINUED NORTHWEST SHEAR WILL MAINTAIN 
THIS WEAKENING TREND.  
THE TRACK HAS BEEN SHIFTED NORTH TO REFLECT THE RE-
LOCATED CENTER. THE TRACK GUIDANCE SHIFTED 
FOLLOWING THE TRACK CHANGE AND WAS CONSISTENT 
WITH A NEW TRACK FARTHER TO THE NORTH. THE TRACK 
NOW SHOWS FLOSSIE PASSING OVER MAUI TODAY...OVER 
OAHU TONIGHT...THEN PASSING SOUTH OF KAUAI EARLY 
TUESDAY MORNING. WE EXPECT FLOSSIE TO WEAKEN 
STEADILY AS IT TRACKS WEST NORTHWEST AND DISSPATE 
WITHIN 96 HOURS.  
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Unique about JPSS 

• Microwave – provides 
temperature and moisture 
soundings in cloudy conditions 
and rainfall rates, sea ice, snow, 
surface temperature 

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

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

• UV  -  ozone -  Aerosols over 
bright surfaces, SO2 plumes, 
NO2… 

Section    |   Page 11 

 



Funny River  Fire – Alaska  - May 20, 2014 

VIIRS 

Landsat 8 



Two Orbits, One Mission 

 N 

S 

Orbit Path 

Polar-orbiting Operational  
Environmental Satellites 

 

Geostationary Operational  
Environmental Satellites 

N 

 S 

Each satellite covers the Earth twice per day  
• Pole-to-pole orbit is 102 minutes and views each 

location at the same time of day  
• Global coverage every 12 hours with one satellite 
• Information is used for mid-range, 3-7 day 

advanced warnings of severe weather, and 
environmental imaging and monitoring for short 
term polar weather and global ocean and 
atmosphere forecasting/monitoring  

 

Continuously monitors the Western Hemisphere 
• Same geographic image over time 
• Full image every 30 minutes and Northern 

Hemisphere images every 15 minutes 
• Usable images between 60oN and 60oS 
• Information is used for short-term weather 

forecasting and severe storm warning/tracking 
 

Presenter
Presentation Notes
The backbone of NESDIS is its satellite program which supports satellite in two orbits – polar-orbiting and geostationary.Polar-orbiting satellites each cover the Earth twice per day. The pole-to-pole orbit is 102 minutes and views each location at the same time of day. This means there is global coverage every 12 hours with one satellite. Information from polar-orbiting satellites is used for mid-range 3-7 day advanced warnings of severe weather; and environmental imaging and monitoring for short term polar weather and global ocean and atmosphere forecasting/monitoring.Geostationary satellites continuously monitor the Western Hemisphere. They provide the same geographic image over time, with a full image every 30 minutes and Northern Hemisphere images every 15 minutes.The usable images are between 60°N and 60°S. Information from geostationary satellites is used for short-term weather forecasting and severe storm warning/tracking.
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JPSS Supporting Polar Region Weather 
Forecasting and Climate  
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NSO 

JPSS-1 Mission Architecture 
No Changes since M-PDR 

Space Segment 

WSC 
T&C (S-band) 

SMD (Ka-band)  

TDRSS 

Launch 
Segment 

Field Terminal 
Users Infra 

Ingest 

Data Del 

Infra 

Ingest 

Data Del 

 Mission Data  Command and Telemetry 
Key: 

Space/Ground 
Communications Node 
Polar Ground Stations  

(Svalbard, Fairbanks, 
McMurdo, Troll) 

NSO 

ESPC  

Ingest 

Product 
Distribution 

Product 
Generation 

Data Mgt Data Mgt 

Cal/Val Node 
(GRAVITE) 

 
 

J1 Simulator 
Node 

(FVTS)  
 

NSOF CBU  
NSOF MMC 

CBU  MMC 

Ground 
Network Node  

Management & Ops Node 

Data Processing 
Node (IDPS) NAVY 

FNMOC/ 
NAVOCEANO  

NOAA 
(NWS and 

NOS) 

Ground Segment  

 Ancillary Data 

Science 
Data 

Segment 
CLASS 

(Archive) 

User  
Community 

JPSS  Ground  System 

JPSS-1 

AFWA 

GPS 

 
JPSS SMD 

Hub at CBU 

JPSS SMD 
Hub  

at NSOF 

J1 Field Terminal 
Support Node 

(FTS)  
 

Mission Support Data 

NDE   

NSOF 

CBU 

PDA  

L. Reichenthal, 4/8/2014 



JPSS Common 
Ground System 
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S-NPP SDR System Latency 
 

 S-NPP VIIRS SDRs 
– Min:  35.5 minutes 
– Mean:  69.4 minutes 
– 95%-tile: 99.1minutes 
– Max:  113 minutes 

 

  S-NPP VIIRS EDRs 
– Min:  40.7 minutes 
– Mean:  74.3 minutes 
– 95%-tile: 104.5minutes 
– Max:  120 minutes 

 

6/6/2014 
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JPSS Common 
Ground System 
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S-NPP SDR System Latency 
 

S-NPP ATMS SDRs/TDRs 
– Min:  29.2 minutes 
– Mean:  67.1 minutes 
– 95%-tile: 97.7 minutes 
– Max:  112 minutes 

 

 S-NPP CrIS SDRs 
– Min:  40.3 minutes 
– Mean:  72.5 minutes 
– 95%-tile: 99.7 minutes 
– Max:  112 minutes 

 

6/6/2014 
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JPSS Common 
Ground System 
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JPSS-1 SDR System Latency 

6/6/2014 

   JPSS VIIRS SDRs 
– Min:  4.8 minutes 
– Mean:  24.6 minutes 
– 95%-tile: 40.9 minutes (96)* 
– Max:  50.5 minutes 

 

    JPSS VIIRS EDRs 
– Min:  8.9 minutes 
– Mean:  29.5 minutes 
– 95%-tile: 45.9 minutes (96) 
– Max:  57.4 minutes 

 
 
 
 
* Level1 requirement 
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JPSS Common 
Ground System 
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JPSS-1 SDR System Latency 

6/6/2014 

    

   JPSS ATMS SDRs/TDRs 
– Min:  3.6 minutes 
– Mean:  24.1 minutes 
– 95%-tile:  39.4 minutes (96) 
– Max:  47.8 minutes 

 

   JPSS CrIS SDRs 
– Min:  8.8 minutes 
– Mean:  27.5 minutes 
– 95%-tile:  41.3 minutes (96) 
– Max:  49.4 minutes 
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JPSS-1 VIIRS System Latency 

6/6/2014 
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Direct Readout Network Demonstration  

• Demonstrating the value of regional applications 
• Demonstrating the distribution of  very low latency JPSS products 

to NWS and evaluate the impact 
• CSPP – provides operational and research algorithms and 

products 
  

NOAA/NWS 
Honolulu 

Guam, 
Honolulu HI, 
Fairbanks AK, 
Monterey CA, 
Madison WI, 
Greenbelt MD, 
Miami FL, 
Mayaguez PR 
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S-NPP and JPSS Data Products 
From NOAA available in real-time 

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) 

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 
 

Joint Polar Satellite System 22 
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S-NPP and JPSS Data Products 
From NOAA available in real-time 

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) 

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 
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Blue  - currently available in CSPP 
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Need to get products into AWIPS2 
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JPSS Proving Ground and Risk Reduction 
(PGRR) Application Areas 

• Weather Forecasting - Improving Global, Regional forecasts 
Tropical Cyclones 

Severe Weather (Nowcasting)   

• Ocean/Coastal - Coral Bleaching, Harmful Algal Bloom alerts 
• Land - Droughts, Agriculture 
• Hazards - Smoke, Fire, Volcanic Ash, Air Quality 
• Hydrological - Precipitation, Floods, Soil Moisture, Snow/Ice, River Ice 
• Climate - Integrated products, real-time anomaly products 
• Education and Training 
• Infrastructure - Direct Readout + Software (CSPP),  Airborne 

campaigns 

JPSS Proving Ground Partners : 
 NWS, NOS, NMFS, OAR, NESDIS,  NOAA Cooperative Institutes,  NASA, and NRL 
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PGRR Major Achievements 

● S-NPP Direct Broadcast for Alaska, Hawaii, 
Continental US,  and World Wide Users 

● Routine use of VIIRS Imagery by forecast offices 
(significant use by Alaska) 

● VIIRS Active Fire, Air Quality, and Ocean Color 
imagery and data portals 

● Tropical Cyclone Forecasting Improvements 
using ATMS and CrIS 

● Global Data Assimilation Experiments of ATMS 
and CriS  (ATMS and CrIS are used operationally) 

● Education and Training  (New COMET VIIRS Day 
Night Module) 

● First Airborne Validation Campaign via NASA ER2 

● First Operational Demonstration Work (ODW) 
plan for flood and river ice products  
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April 2014 – Review of all PGRR projects 
● New call for proposals in Summer of 2014 
● Using feedback from Science Meeting in Madison,  the JPSS 

PGRR review, and this meeting  and other user feedback (NOS, 
NMFS,  OAR, CPC) to assess priorities. 

– Excellent – Outstanding – CSPP and Direct Readout 
– Excellent feedback on Active Fires and Air Quality – need to include fire behavior and 

smoke forecast modeling at high spatial resolution  
– Very good to outstanding feedback on Tropical Cyclone forecasting projects 
– Good to excellent on river ice and flooding project  
– Very good to excellent on land phenology and drought project  
– Very good to excellent on sounding applications 
– Very good to outstanding on JPSS risk reduction – enterprise algorithms 
– Excellent – nearcasting project 
– Very good to excellent  - data drop in model skill project   
– Very good to excellent  - data impact studies) 
– Excellent  - cryosphere project  
– Excellent to Outstanding - SPORT activities 
– Excellent to Outstanding -  GINA 
– Very Good to Excellent – Day Night Band applications 
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ALL PROVING GROUND PROJECTS 
ARE DESCRIBED IN OUR PORTFOLIO 

AND OUR MONTHLY SEMINARS PROVIDE ARTICLES FOR 
OUR ANNUAL SCIENCE DIGEST 

BOTH AVAILABLE ON THE JPSS WEBSITE 
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Summary 

● Demonstrated significant value from SNPP 
● JPSS-1 on track 
● Proving Ground and Risk Reduction projects have been very 

effective in promoting the use of SNPP data within NOAA 
● We will continue to work on improving applications,  working with 

NWS and other partners 
● Challenge   

–     getting the data into AWIPS and developing the plug-ins/drivers 
–     determine connectivity    (ESPC – NCO bandwidth is excellent) 
–     emphasize both direct readout and ESPC  (PDA) interfaces 
–     Alaska direct readout is on path for big O operations. 
–     Demonstrate improved latency in forecast models (emphasis for next call)  
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Backup 



Center Slit, OMPS Limb Ozone Profile Retrievals  
for one Orbit on October 22, 2013 

Event # Along Orbit from South to North 

Al
tit

ud
e 

in
 k

ilo
m

et
er

s 

Ozone Amounts in Volume Mixing Ratio, 10^12 mol/cm^3  

High vertical resolution structure 
of the Antarctic Ozone Hole 

Presenter
Presentation Notes
From NASA web site http://ozoneaq.gsfc.nasa.gov/omps/about/
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CrIS and ATMS provides continuity of essential atmospheric 
sounding information for weather forecasting 

39 
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Good news -  Forecast skills have improved  
      significantly over the past 30 years 

40 

Launch of 
POES 1979 

POES Upgrade 
 “ATOVS” 1998 

NASA AIRS 
  2002 

METOP 
IASI 2006 

Direct Radiance 
Assimilation 2000 
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SNPP > CSPP > Browse Flood/Ice Products 



Vegetation Health from AVHRR 
IMPACTS: 
U.S. corn production in 2010 
Hit a record high. 
 
 
 
 
 
 
 
Wheat was down 27% in 
Russia, 32% in Kazakhstan, 
and 19% in the Ukraine.  
 
Texas cotton production fell 
by more than half, from 7.84 
million bales in 2010 to 3.5 
million in 2011. 
 

July 2010 

July 2011 

Presenter
Presentation Notes
http://www.agmanager.info/marketing/outlook/newletters/archives/GRAIN-OUTLOOK_08-13-10.pdfTo show exactly how satellites play a role in agriculture, look at this vegetation health data from AVHRR. It shows vegetation health in terms of stressed over favorable conditions, so we can see exactly why corn production in the U.S. hit a record high in 2010, whereas wheat production in Russia, Kazakhstan and the Ukraine went down.We learn from data. The 2011 drought in Texas was as large as the drought in the same region in 1996. The impacts of the 1996 drought are likely to appear again in 2011, so with the data indicating the severity of the drought, actions can be taken to mitigate impacts.The new VIIRS instrument (seen shortly) on Suomi NPP will continue the legacy and improve vegetation health data collection with new products and improved resolution.
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Proving Ground Includes Risk Reduction 

● Proving Ground  
– Demonstration and utilization of  data products by the end-user operational 

unit, such as a NWS Weather Forecast Office or Modeling Center.   
– Promote outreach and coordination of new products with the end users, 

incorporating their feedback for product improvements 
 

● Risk Reduction  
– Development of new research and applications to maximize the benefits of 

JPSS satellite data  
• Example -  use of Day Night Band for improved fog and low visibility products at 

night, benefiting transportation industry. 
– Encourages fusion of data/information from multiple satellite, models and 

in-situ data  
– Primary work is done at the algorithm and application developer’s 

institution.  
– Address potential risk in algorithms and data products by testing alternative 

algorithms. 
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VIIRS Improvements From AVHRR:  
Radiometric properties  

Greater spectral coverage with increased radiometric quality 

ABI has 5 additional bands to compensate no sounder – 3 water vapor, 1 ozone, 1 lower tropospheric temperature 
MODIS has 10 additional temperature, water vapor and ozone channels 

Presenter
Presentation Notes
Additional sw bands will allow the ocean color and improved aerosol retrieval capability; day night band provide low light visible imagery; There are also additional spectrum for cloud, snow, SST and fire. More than that, the onboard calibrators are refinements of the proved MODIS design. VIIRS provide improved radiometric quality measurements allow to identify subtle changes in the scene (such as low clouds over ocean).
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Improved Satellite Mapping of  
Active Fires Achieved Using VIIRS I-bands 

S-NPP/VIIRS 375m Terra/MODIS 1km Aqua/MODIS 1km 

Wildfire in southern Brazil, March/2013 
 

Ivan Csiszar and Wilfred Shroeder 



VIIRS Ocean Color 
is used by NOAA 
to monitor health 
of ocean, coastal 
and large lake 
ecosystems 

Credit: NOAA Coastwatch 

April 6, 2013 The state’s annual red tide affects a wide range of aquatic animals and 
can cause problems in people. The algae contain a nerve poison 
known as brevetoxin that is not only found underwater but that is also 
blown through the air when waves break open the algae’s outer 
casing. 
 
Manatees, birds, dolphins and other animals can be killed by 
consuming the poison, either by accidentally eating the algae or by 
ingesting small organisms clinging to sea grass that have soaked up 
the poison while filtering seawater. 
 
Residents and tourists regularly have respiratory problems after 
inhaling brevetoxins while strolling on beaches near red tides. People 
can also become ill after eating oysters and clams that have absorbed 
the toxin. 

Presenter
Presentation Notes
About 50% of the oxygen we breathe comes from the ocean, where algae not only release oxygen during photosynthesis, but also serve as the base of most oceanic food webs. Since satellites can measure the different wavelengths of light that are absorbed by the planet surface and reflected back into space, NOAA scientists can use that data to calculate how much green pigment associated with the algae is contained in the surface waters. NOAA has monitored ocean color since 1997, with VIIRS now being the primary instrument for this measure. This data has been instrumental in understanding global productivity, carbon cycling, fisheries habitats, and biochemical oceanography.The algae bloom known as the “red tide” occurs almost annually along Florida’s coast. These Harmful Algal Blooms contains nerve poison known as brevetoxin. These blooms can cause severe disruptions in fisheries, because humans can become seriously ill from eating shellfish contaminated the toxin. The blooms can potentially cause eye and respiratory irritation to beachgoers, boaters and coastal residents. By monitoring the red tide, NOAA satellites support public health. 



VIIRS Smoke Detection from Funny River Fire 
Southern Alaska  on 05/22/2014     

JPSS RR Algorithm GOES-R ABI algorithm 
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Operational Demonstration Work (ODW) Plans 

● A ODW plan is for selected JPSS Proving Ground and Risk 
Reduction (PGRR) initiatives that have: 
– Strong user support for transitioning these capabilities from research to 

operations 
– Sufficient JPSS and user resources to ensure this transition is timely and 

effective 

● This Plan would document actions and milestones for the 
transition of PGRR Capabilities 

● This Plan would provide oversight and reporting mechanisms to 
assist in effective communication of activities 

● Inaugural ODW  plan established for River Ice and Flooding 
Product Initiative supporting the Alaska Pacific, North Central, and 
Ohio River Forecast Centers. 
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