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The JPSS Proving Ground and Risk Reduction program’s primary objective is to 
maximize the benefits and performance of NPP/JPSS data, algorithms, and 
products for downstream operational and research users (gateways to the 

public) through: 
 

 

• Engaging users to enhance/improve their applications through the 
optimal utilization of JPSS data. 
 

• Education, Training and Outreach  
 

• Facilitating transition of improved algorithms to operations.  
 

• Detailed characterization of data attributes such as uncertainty (accuracy 
and precision) and long-term stability  
 

• Provides user feedback to the cal/val program 
 

 

What is the Proving Ground & Risk 
Reduction Program for JPSS? 



Operational Use of S-NPP Data 
 
S-NPP is now NOAA’s Primary 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. 

 Joint Polar Satellite System 



JPSS provides a wide range of capabilities 

• 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, 

        oil spills… at exceptional resolution/global     
 coverage 

 
• UV  -  ozone -  Aerosols over bright 

surfaces, SO2 plumes, NOx (air quality)… 

Temperature X-Section Polar Vortex 

Algae in Lake Erie 

DNB Ice detection  

OMPS Aerosols from Fires  

OMP- Volcano SO2 degassing 

 



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 , Modeling 
Center and National Ocean Service…. 

• 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  

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



JPSS Proving Ground and Risk 
Reduction 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 
Joint Polar Satellite System 



Some major PGRR 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 

 



The JPSS PGRR  
Portfolio 



Monthly Science Seminars to discuss 
PGRR topic areas 

www.noaa.jpss.gov 



CrIS and ATMS provides continuity of essential 
atmospheric sounding information for weather forecasting 
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Sandy Simulation Experiments 

ECMWF with and without polar-orbiting satellite data 

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) 



 
 

Single Sensor Impacts  
500 hPa  AC scores for  

00Z 20120815-20120930  (Jim Jung) 

12 18 September 2014 

Base          SNPP-ATMS 
All_Data     Aqua-AIRS 
N19-AMSU/MHS 

Base          SNPP-ATMS 
All_Data     Aqua-AIRS 
N19-AMSU/MHS 

Northern Hemisphere Southern Hemisphere 



Light Blue – Analysis Field 
Purple – 120 Hr Forecast 

Light Blue – Analysis Field 
Purple – 120 Hr Forecast 

120 Hour Forecast with  
ALL Satellite Data 
+ conventional 

120 Hour Forecast with  
Only GPS-RO +  
conventional 
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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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12/19/2013 Suomi NPP SDR 
Science and 
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12/19/2013 Suomi NPP SDR 
Science and 
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 Day Night Band offers new applications 

New Ice 



 
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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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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GCOM-W1 AMSR-2 (top), S-NPP ATMS 
(middle), Stage IV (bottom) [mm/hr] 

06:30-07:00 UTC 7 April 2014 
 

Comparisons between AMSR2 
And ATMS precipitation 



PGRR Air Quality Portal 

http://www.star.nesdis.noaa.gov/smcd/spb/aq/ 



OMPS improved spatial resolution for better monitoring of 
aerosols and SO2. 

• Current OMPS nadir resolution is at 50 km, 
but the instrument is capable of 10 km 
resolution. 

• Users for monitoring volcanic ash and SO2 
plumes have requested higher spatial 
resolution (USGS and NOAA and 
CEOS/CGMS/WMO) 

• Volcano SO2 alerts for air quality (big issue 
for Hawaii) 

• EPA monitors industrial SO2  
• 50 km resolution is simply too coarse 
• OMPS aerosols better than VIIRS over bright 

surfaces (deserts) 
 

VIIRS sees the ash, but OMPS sees the SO2  OMPS aerosols over generally bright surfaces from fires 

 



Improved CriS spectral resolution clearly improves CO signal 

CO spectral signatures 

IASI 

Full CriS 

Truncated CrIS (no signature) 

Truncated CrIS – very small CO signal 

Full  CrIS – much larger CO signal 

AIRS  



Improved Water Vapor using higher spectral resolution IASI water vapor 
channels  - statistically significant  - larger improvements expected with 

further research being sponsored by the JPSS Proving Ground 

Analysis is drier, especially in the mid and upper 
troposphere and less clouds for Supersaturation Clip. 
Minor differences for Supersaturation Clip + Q from 
ENKF 

Most statistics are neutral for Supersaturation Clip and 
better for Supersaturation Clip + Q from ENKF 

Northern Hemisphere 

Zonal mean analysis  of  
relative humidity for the 
control. 
Mean analysis differences 
for the supersaturation clip 
and Q from ENKF 
experiments. 

500 hPa 



PGRR Active Fire Portal 

http://http://viirsfire.geog.umd.edu 



Funny River  Fire – Alaska  
 - May 20, 2014 

VIIRS Landsat 8 (30 m) 

Integrating various satellite data is 
well recognized and emphasized 



Landsat 8 

LANDSAT 8 (30 meter resolution  vs VIIRS 375 meter resolution) 

But Landsat has a 16 day repeat cycle –  
it will not observe this location for another 16 days 



Landsat 8 

LANDSAT 8 (30 meter resolution  vs VIIRS (375 meter resolution) 

But Landsat has a 16 day repeat cycle – it will not observe this location for another 16 days 
 
VIIRSS 375 meter resolution is adequate for fire behavior modeling – predicting fire 
movement and smoke direction and speed.   GOES-R will tell you where the smoke came  
from, but difficult to predict because of spatial resolution  (need < 500 meter resolution) 



VIIRS 



20140526_Slide_IR_KMZ_file_new 



http://rapidrefresh.noaa.gov/HRRR/Welcome.cgi?dsKey=hrrr_chem_ze
us&domain=full&run_time=27+May+2014+-+00Z 

20140527 00Z 
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VIIRS River Ice and Flood Products 

Galena, Alaska on  
May 28, 2013 

05/27/2013 

Flood 
extent 

• VIIRS can identify 
river ice jams 
which can lead to 
large flood events 

• Flooding from ice 
jams can occur in a 
very short time 
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SNPP > CSPP > Browse Flood/Ice Products 
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Asuncion 

SNPP/VIIRS false-color image (composited by Imager bands 3, 2, 1) June 30, 2014 17:02 
(UTC) around Asuncion, Paraguay   Sanmei Li (GMU) 
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Asuncion 

SNPP/VIIRS flood detection map June 30, 2014 17:02 (UTC) around Asuncion, Paraguay 
Sanmei Li (GMU) 



Weekly composite of VIIRS Vegetation Index and Surface Temperature (Window BT)  
July 8 – 14, 2013 



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

Michig
an 

1 km resolution NDVI shows many features which is hard to see with 4 km data: 
 small lakes & reservoirs 
 river valleys;                                                                                                                                                                          
 forest 



Comparing MODIS (250m) to VIIRS (375m) Edge of Scan 



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 



Ocean color portal through  
NOAA Coastwatch 



Ecological Forecast Modeling 

Operational HAB Forecasts NCEP EMC Modeling 

Commercial 



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 



M14 M15 M16 
M13 “fire band” M12 DNB 

M7,8,10 The M7,8,10 
spectral bands 
are well placed 
to record the 
peak radiant 
emissions from 
flares.  During 
daylight hours 
the signal is 
overwhelmed 
by sunlight.  At 
night 
combustion 
sources stand 
out clearly 
against the 
noise 
background. 
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M10, Basra, Iraq region 



48 



Top 100 Gas Flares From January 2013 
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Placemarks 
are color 
coded 
based on 
temperature 
and sized 
based on 
radiant 

 



NGDC’s 
VIIRS 
Nightfire 
product 
provides 
temperatur
e, source 
size and 
radiant 
heat 
worldwide 
on a 
nightly 
basis 

Planck  
curve  



JPSS is a major contributor to the global observing system. 

Suomi NPP instruments are performing exceptionally well!! 

JPSS has a Proving Ground and Risk Reduction program to improve applications 

International partnerships are essential. 

Observations coupled with modeling, data fusion, with the underpinning research, are essential for 
transforming observations to the products, applications, and services needed to address 
environmental impacts on society.  

I can be contacted at Mitch.Goldberg@noaa.gov 
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