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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 Il

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

Mission | Telemetry and Command (T&C):
Communications: | 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 | 96 minutes (capture of photons to data
Latency & Onboard | product delivery to NWS)
Storage: | SMD storage capacity of ~ 6 orbits (343
Gbit SSR)

Mission Ops: | NSOF (Suitland, MD)

Mission Disposal: | Controlled reentry

Mission | NSOF and CBU mission operations and
Redundancy: | data processing

Note: Underline denotes changes from S-NPP



Continuity of NOAA’s Polar (Primary)
Operational Weather Satellite Programs
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Assistant Administrator for Satellite and Information Services
*Program funding provided through FY2025, The follow-on
Program will provide funding for operations post 2025

DMSP: Defense Meteorological Satellite Program
JPSS: Joint Polar Satellite Program
Swomi NPP: Suomi National Polar Partnership

Post Launch Test
B Operational based on design life

[ Secondary
==y Operational beyond FY 2036
.e l! In Extended Mission

Note: Exiended operations are reflected through the current FY, based on current operating health.




JPSS-1 Instruments (same as S-NPP)

JPSS Instrument

Measurement

ATMS - Advanced Technology
Microwave Sounder

CrlS - Cross-track Infrared
Sounder

ATMS and CrlS 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

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




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 Cross-track Infrared Sounder
NWS Alaska Region.

May 22, 2012, the Advanced Technology =t
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 _ e =
operationally into the European Centre for Medium- Y e

Ascending_orbits: CRIS (900 cm") BT (K) Date: 2012-04-29

Range Weather Forecasts (ECMWF) weather A DA S 0 G S0 A M SR e S
forecast models.
April 2013, the United Kingdom Meteorology Office Ozone Mapping Profiler Suite

began assimilating operational data from the Cross-
track Imaging Radiometer Suite (CrlS) and ATMS
into its weather forecast models.

August 20, 2013, NCEP began incorporating S-NPP
CrlS 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.
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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
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JPSS Next Generation Instruments

Advanced Technology Microwave Sounder

Resolution: ATMS vs AMSU
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wider swath,
smaller gaps

Provides global
coverage ozone
monitoring

Ozone Mapping Profiler Suite

Resolution: OMPS vs SBUV/2

Cross-track Infrared Sounder
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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

Experimental results showing improvements in Sandy track forecasts from
Hurricane Weather Research Forecast model with ATMS
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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.

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.

ECMWF fomeastivithout polar-arbiting satelite data

ECMWEF with and without polar-orbiting satellite data



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

VIRS swath width

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

X . —r
VIIRS RGB (True Color), 11-22-2011
R: MO5 (0.672 um), G: M04 (0.555 pm), B: M02 (0.445 pm)



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

11.45 um IR

Day Night Band

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.




Unique about JPSS

Microwave — provides
temperature and moisture
soundings in cloudy conditions
and rainfall rates, seaice, 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...
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Two Orbits, One Mission

Polar-orbiting Opé‘rétidn'a-l- . el Geostationary Operabional
Environmental Satellites - ¢ Environmental Satellitgs

Orbit Path

A )
9-}_*"‘-;: -
-~
Each satellite covers the Earth twice per day Continuously monitors the Western Hgmisphere
* Pole-to-pole orbit is 102 minutes and views each e Same geographic*imagé pyer time
location at the same time of day e Full imagé every 30 minutes ang Northern
* Global coverage every 12 hours with one satellite Hemisphere images every 15minutes
e Information is used for mid-range, 3-7 day o Usable images between 609N and 60°S
advanced warnings of severe weather, and e Information_is used for short-term weather
environmental imaging and monitoring for short forecasting and severe storm warning/tracking

term polar weather and global ocean and
atmosphere forecasting/monitoring


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.



JPSS Supporting Polar Region Weather
Forecasting and Climate

Arctic Sea Ice

2012

6.70 million sqWEEKIIGMEters 3.41 million square kilometers
(2.59 million square miles) (1.32 million square miles) .
Alaska =l Alaska i
{U.5A) (LIS A)

NPP VIRS Reflectance at -o,evf_iug_k 55 to 0149 UTC on 06,/29/2013
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JPSS-1 Mission Architecture
No Changes since M-PDR

s S L. Reichenthal, 4/8/2014
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JPSS
cGS

JPSS Common
Ground System

S-NPP SDR System Latency

Raytheon
Intelligence and
Information Systems

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

GRANULES

NPP VIIRS SDR System Latency

332

249

166

83

0
0

= VIIRSNppCT

1 - Data

60 120
Minutes
= Data = Data

NPP VIIRS System Latency

GRANULES

349
261.75
174.5
87.25
0

0

=== VIIRSNppCT
1 - Data

60 120

Minutes

= Data = Data
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Q JPSS Common nay“]enn
jpss eendgstem— S_NPP SDR System Latency Intelligence and

cas Information Systems

S-NPP ATMS SDRs/TDRs

— Min: 29.2 minutes A
— Mean: 67.1 minutes 7775
— 950%-tile: 97.7 minutes 3185
— Max: 112 minutes 15925
O0 60 120
Minutes
= CrlSjpssCT - Data - Data
1 - Data

S-NPP CrlS SDRs

— Min: 40.3 minutes GRANULES
. 696
— Mean: 72.5 minutes
— 95%-tile: 99.7 minutes 7
— Max: 112 minutes 348
174
0
0 60 120
Minutes
— grltSnppCT = Data = Data
1 — Data
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(\\7\ JPSS Common nay“'eon
N

Ground System Intelligence and

Jpc%sé J PSS'l S D R SyStem L aten Cy Information Systems

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

JPSS VIIRS SDR System Latency

493.5

0

0 40 80
Minutes
= VIIRSjpssCT = Data = Data
1 - Data

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

GRANULES

JPSS VIIRS System Latency
655 T

491.25

327.5

163.75

0
0 40 80
Minutes
= VIIRSjpssCT = Data = Data
1 - Data

* Levell requirement
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(\\7\ JPSS Common nay"'eon
s

Ground System Intelligence and

Jpc%:% J PSS'l S D R SyStem L aten Cy Information Systems

GRANULES

JPSS ATMS SDRs/TDRs 1317 =2 ST e ey
— Min: 3.6 minutes 087.75
— Mean: 24.1 minutes 656.5
— 95%-tile: 39.4 minutes (96)
— Max: 47.8 minutes

329.25

0

0 40 80
Minutes
== CrlSjpssCT = Data = Data

1 - Data

JPSS CrlS SDRs
— Min: 8.8 minutes GRANULES
— Mean: 27.5 minutes o
— 95%-tile: 41.3 minutes (96)
— Max: 49.4 minutes

JPSS CrlS System Latency

1037.25

691.5

345.75

0

0 40 80
Minutes
= CrlSjpssCT - Data - Data
1 - Data
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K\j\ JPSS Common

JPSS-1 VIIRS System Latency

Raytheon
Intelligence and
Information Systems

Latitude

JPSE VIIRS Global Latency Baseline

Longitude
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Guam,
Honolulu HI,
Fairbanks AK,
Monterey CA,
Madison WI,
Greenbelt MD
Miami FL,
Mayaguez PR

NOAA/NWS
Honolulu

* 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

21
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S-NPP and JPSS Data Productsv
From NOAA available in real-time

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)

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

OMPS (2)

O; TOTAL COLUMN
O; NADIR PROFILE
SO2 and Aerosol Index

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
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S-NPP and JPSS Data Productsm
From NOAA available in real-time

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)

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

OMPS (2)

O; TOTAL COLUMN
O; NADIR PROFILE
SO2 and Aerosol Index

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

Blue - currently available in CSPP
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Need to get products into AWIPS2

TOw | NFF_ProQuCTs_2UL3_APriI_NUEP_FOCUSea.XISX

Alignment Number Format

= = | abcv | SO WapTexcs |Ceneral =i . Bad Good Neutral
Dwptess Cwd o] (R

i §-§| S= 55| | werge + i-l' %-I > aun'l‘g mm Check Cell Explanatory .. [Inpat Linked Cel

2 [t 0o A
B G H [+] a R 5 X Y Fi
NDE
Product Namo % Coverame m:"?y:"u.z le:-::’?‘!“.z Coversge Area of Coverage ﬁh:w::."zu

1

3 ATMS SCR Jul-2012

4 ATMS TOR Jul-2012

8 ATMS Rodlances (BUFR) il-2012

g | 5o Suefuoe Temporaure (SST) - necd working goup Jan-2013 Glotal 1 Global Defined in AWIPS R 2
1 CriS Earth View SDR il-2012 Global
14 Cris (BUFR) All FOV hil-2012
15 CrIS Radiances (BUFR) 399 Channels Kil-2012
1 |Gloal Grids (NetCOF) Jul-2012
17 Global Bineries (NetCDF) Jul-2012
22 Nadir Profile Czone IP Apr2013 Glotal 1 3
23 Orpane Total Column Apr-2013 Global 1 1 Global 3
24 OMPS Total Column Earth View SDR Kal-2012 Global 1
26 OMPS Nadir Prefile Earth View SOR il-2012 Giobal 1
2_8_ OMPS Limb Profila Earth View SDR Kil-2012 Giobal 1
33 Ozone Total Column BUFR Mar-2013 Global 1
34 Ozone Nadir Profile BUFR Mar-2013 Global 1
s VIIRS Radiances SRDs Jul-2012
6q V1S Helimess BUFR AL e
&5 FTIRS Rodlances (BUFR) All Moderate Chanmels TBD
&6 VIIRS Redlances (BUFR) 4 Monderate Channels hil-2012
67 VIIRS Radiances (BUFR) I Imagery Channel hil-2012
70 |PHRS Siow Cover Binary Map EDR Ape2013 Global 3 3 CONUS and Alaska 3
71 VRS Snow Cover Froction EDR Ape-2013 Giobal 3
72 Blended Snow Caver Jun-2013 Global 3 1 CONUS and Alaska 3

- | derosol Cotical Thickness 1 Apc2013 Glotal 3 Defined in AWIPS R 3
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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
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PGRR Major Achievements

S-NPP Direct Broadcast for Alaska, Hawalli,
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

- Wational Weafhes Service Forecont Office
Anchorage, AK
lce Desk

Global Data Assimilation Experiments of ATMS T

Ity, 8t or Zip Code
Thes t sabellto images of sea e Resclution of the images Arom 250 meters 1o 4 kilometers. Sources for the image:

and CriS (ATMS and CrlIS are used operationally) sk == mmsmmmm e

staProducts [ale

arecast Diseusaion

Education and Training (New COMET VIIRS Day =™ ? " WD O
Night Module) : s Ly - -

| eoeew

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

Joint Polar Satellite System (JPSS)
Proving Ground and Risk Reduction

Projects Portfolio
Supporting the NOAA Mission through Applications
and Research

Edited by:
Mitch Goldberg, Julie Price, Bill Sjoberg, John Furgerson, Ingrid Guch, Ralph Ferraro and Kathryn Shontz

Ocean and Coastal Applications

Application of SNPP and JPSS for High-Resolution SST and Coral Bleaching Products for Resource
Management

Global VIIRS Ocean Color Operational User Expansion, User Specified Independent Quality

~ Joint Polar Satellite System

Science SeminariAnnuaI DigeSt

2013




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

High vertical resolution structure

Ozone Orbital Curtain (Center Slit - Linear Scale)

of the Antarctic Ozone Hole Figure Generated 2013-10-22 12:18:56
o\ Date : 20131001 Orbit # : 9984 ST #: 0.4
T
2
Q
*a'S
_m} —
S
e,
~
£
) EI
©
>
)
=
<
F
‘m |
0 - 1 ﬂ 1
| | | | | | | |
0 20 40 60 a0 100 120 140 160
Event # Along Orbit from South to North
gt [ I I ! -
0.8 16 24 iz 40 48 56 6.4

Ozone Amounts in Volume Mixing Ratio, 10712 mol/cm”3


Presenter
Presentation Notes
From NASA web site http://ozoneaq.gsfc.nasa.gov/omps/about/



806

NPP_Products_2013_April_NCEP_Focused.xlsx

o = =] Y |2 B N < e = a =l
P EOEH® 6D e @ PRSI A 1 iy (100% v
# Home Layout Tables Charts SmartArt Formulas Data Review
Edit Font Alignment Number Format Cells
1, |# Fll > Al *[10 ||/ A~ A~ = = = | abc~ J Wrap Text +  Ceneral Normal Bad Good Neutral cm ., QO
. » ! =
. kra) 0 .0 | 00 ™ - == ==
Paste ./ Clear B ] U O (SLLAL Merge H | % 2 %820 Eg:‘,:{‘;;:’,‘,;' : Input Note Insert  Dele
c2 = Jx
_l A B F G H L M N o) P Q R S T ] v w X Y Z
s Mission Mission Mission Mission Mission Mission
Readiness Area of Area of ; Area of Area of ; Area of ;
Product Name Plasning CPC Coverage Priority (1,2 | NHC Coverage Priority (1, 2| WPC Coverage Priority (1,2 | OPC Coverage Priority (1, 2 AWC Coverage Priority (1, 2| AWIPS | Area of Coverage |Priority (1,2 or
Date ord) or3) ord) or3) or 3) 3)
i
73 Aerosol Optical Thickness Apr-2013 Global 3 Defined in AWIPS R 3
74 VIIRS Aerosol EDR Geolocation Apr-2013 Global 3 Defined in AWIPS R 3
s Aerosol Optical Thickness (BUFR) Apr-2013 Global 3
76 Sea Surface Temperature (SST) (BUFR) Jan-2013
35 Polar Winds (VIIRS BUFR) Oct-2012
a7 Green Vegetation Fraction Dec-2012 Global 2
OpaaTE EXEIY
Blended Total Precipitable Water - Need Working Group N OSPO Product
(line 94-102) Feb-2013 Global 2 Global Global 1 Global 2 wINPP Data. No 1
94 i in riata
95 MIRS Global TPW Composites Oct-2012 Global 3 Global 1
O R
OSPO Product
o MIRS AWIPS Blended TPW Feb-2013 Global Global 1 wINPP Data. No 1
i REiRitg
o7 Blended Total Precipitable Water (GCOM) [New] Sep-2014 Global 3 Global 1 w?ﬁ:gga’t":“,:, 1
1 sling
OSPO Product
Blended Total Precipitable Water Anomaly Feb-2013 Global 3 Global 1 Global 2 wINPP Data. No 1
98 .lde 2 data
P . = ate Existing
s:_f:w Total Precipitable Water Anomaly (GCOM) Sep-2014 Giobal 3 Global 1 OSPO Product i
gg |Newl wINPP Data. No
Updaie Exisling
OSPO Product
MIRS AWIPS Blended RR Feb-2013 Global 2 Global 1 wINPP Data. No 1
101 i i
- - - OS5PO Product
M) [New)
- Blended Rain Rate (GCOM) [New] Sep-2014 Global 2 Global 1 wINPP Data. No 1
if in Aakg
103 Tropical Rainfall Potential Sep-2014 Global 2 Global Global 1
104 | Trepical Rainfall Potensial (GCOM) [New] Sep-2014
105 Tropical Cyclone Intensity Aug-2013 Global 3 Global NH 2 Global 2
o Blended 88T (Imagery) Feb-2013 Global Global 1 Global 1
110 SST Anomalies Feb-2013 Global 1 Global Global 1 Global 1
111 SST Degree Heating Weeks Feb-2013 3
SST Hot Spots Feb-2013 2
112 =
Active Fires Apr-2013 Global 3
114

ron QTS

Chaart | 1 T

32



e 06 ™ NPP_Products_2013_April_NCEP_Focused.xlsx

~ Format
o] o

&)
m Explanatory ... |Imut | Linked Cell Note © Insert Del

s T v W Y z
Rt J;L::;F.: c:“"'n‘:. Prlo?i?,: Area of Coverage ml:ilt:r:’{':.ﬂzor
Gloal 2 |
Global 2
Global 2
2
Global 2
Global Global 1 AWC Area 1
Global 1 [SPR——— 1
Global 1 PANC AOR | 2 (backup) NE—— T
Global 1 PHFOAOR | 2 (backup) [oetnea mawPs R T
Global 1 ARSAM AOR 2 (backup) [SP—— T
Global 1 : Aasia, Paciic, CONUS, & Garlbbeen
Global 1
Global 1 [oetmos mamPs R 2 |
Global 1 [oetnea mawPs R 2
Global 1 [S——— 2
Global 1 [oetmoa mawPs R 2
Global 1 : Alaska, Pacifc, CONUS, & Carloboan
Global 1 .
Global 1 [oetmea mawPS R 2
Giobal 1 [oetmoa mawPs R 2
Global 1 [SP——— 2
Global 1 [oefned mawPS R 2
Global 1 : Alaska, Pacific, CONUS, & Calibbur:
Region AWC Area 1 . |

33



Number

o

™ NPP_Products_2013_April_NCEP_Focused.xlsx

Format

Good

[omal ] [BS8

Neutral

v &0 Condllll:ll'lal m Explanatory ... 1 Linked Cell
=[5 [ eroe IEU_I_JL@  gondional [inpwt e

Q 5 v w Y Z
prorty (1,2 e Lt priotty (12 o
or3) 3)

1 Regions . AWC Area 1

1 . Defined in AWIPS Rl 1

1 : Defined in AWIPS R 1

1 . Defined in AWIPS R 1

1 : Defined in AWIPS R 1

1 : Alaska, Pacific, CONUS, & Caribbean
1 Regions . AWC Area 1 .

1 . Defined in AWIPS R 1

1 . PANC AOR | 2 (backup) . .

1 : PHFOAOR | 2 (backup) :

1 oo SAM ADH 2 (backup) :

1 [ : AMlaska, Pacific, CONUS, & Caribbean
1 Global : AWC Area 1 :

1

1

1

1

1

1 2

1 : Alaska, Pacific, CONUS, & Caribbean
1 ] !

1 AWC Area

1 Global AWC Area

1

1 PANC AOR

34



ﬂ,%nu -

|N'Ial

Format
Good

s |
e Qo LY (O (SLLAL rin pr—— e T R R
c2 110 9 &
_ A B N P Q T u v w XY F4
NDE
Product Name ’;:"',;:" oty 0 Coverame prioiy 1,2 prioriy (1,2 Covarage pririy 0,2 Aro ofCoverage | rirty (1,2 o
Date or 3) or 3) or3) or 3) 3)
Oct-2012 Global 1 2 Defined in AWIPS R 2
Oct-2012 Global 1 2 PANC AOR | 2 (backup) : Defined in AWIPS R 2
Oct-2012 Global 1 2 PHFOAOR | 2 (backup) : Defined in AWIPS R 2
Oct-2012 Global 1 2 2 (backup) : Defined in AWIPS R 2
Oct-2012 Global 1 2 : Aaska, Pacific, CONUS, & Caribbean c
Cet-2012 Global 1 2 AWC Area 2
Oct-2012 Global 1 2 Defined in AWIPS R 2
0et:2012 Global 1 2 PANC AOR | 2 (backup) : Defined in AWIPS R 2
Oct-2012 Global 1 2 PHFOAQR | 2 (backup) : Defined in AWIPS R 2
Oct-2012 Global 1 2 2 (backup) : Defined in AWIPS R 2
Oct-2012 Global 1 2 : Alaska, Pacific, CONUS, & Caribbean c
Oet-2012 Global 2 Global 2 AWC Area 1
Apr-2013 Global 2 Regions 2 AWC Area 2
Apr-2013 Global 1 1 Defined in AWIPS R 2
Apr-2013 Global 1 1 PANC AOR | 2 (backup) | Defined in AWIPS R 2
Apr-2013 Global 1 1 PHFOAOR | 2 (backup) : Defined in AWIPS R 2
Apr-2013 Global 1 1 RSAM AOR 2 (backup) : Defined in AWIPS R 2
Apr-2013 Global 1 1 : Alaska, Pacific, CONUS, & Caribbean
Oct-2012 Global 1 Global AWC Area 1 2
215 Cloud Cover/Layers Apr-2013 Global 1 2 10 East westward to 3
216 VIIRS Cloud Aggregated EDR Geolocation Apr-2013 Global 10 East westward to) 1
2_15_ Cloud Mask Apr2013 CONUS 3
320 CriMSS EDR Apr-2013 Global 2 Global 2 10 East westward to) 1
221 CrIMSS EDR Geolocation Apr-2013 Global 2 Global 2 10 East westward to 1
Atmospheric Temperature Profile (CriS/ATMS) - will be _ Wil replace

[P R E—— Macrar Chaat1 s

35



‘sm
“JV
g 1inl=1=

806 NPP_Products_2013_April_NCEP_Focused.xlsx
] i =1 et \ n - " i e . = ~
PO EH®& o oD e Z- 20 B (&)l dh [1o0x i+ @
# Home Layout Tables Charts SmartArt Formulas Data Review
Edit Font Alignment Number Format Cells
H—_ & Fill ~ = Arial v 10 |+ A~ A~ = = | = |abec~ ) Wrap Text +  Ceneral - _l_ - Normal Bad Good Ve cEE .y QL
CH =3 - » EE ]
= = e 00 ™ - == =
paste . Clear~ B U (O & - A Y E = Merge B % 2 [% 20 Egm';g:;' : L — Insert  Delet
cz2 : 0 ¢ fx
- A B F G H L M N o] P Q 5 . u A w X Y Z
:“[D;: Arsuof Mission f— Mission Arsnof Mission Area of Mission Area of Mission Mission
Product Name Plauning CPC Coverage Priority (1,2 | NHC Coverage Priority (1, 2| WPC Coverage Priority (1,2 | OPC Coverage Priority (1, 2 AWC Coverage Priority (1, 2] AWIPS | Area of Coverage | Priority (1, 2 or
Date or3) or3) or 3) or 3) or 3) 3)
i
Atmospheric Temperature Profile (CrlS/ATMS) - will be Will replace
297 |in AWIPS IT Aug-2013 Global 1 CriMSS product
AWIPS Temp-Moisture-Pressure Profile - will be in
223 AWIPSH ik
TRl <I T
224 AWIPS Temp-Moisture-Pressure Profile Area 1 TBD WWeslone=80W
225 AWIPS Temp-Moisture-Pressure Profile Area 2 TBD EEh————
TRl <I T
226 AWIPS Temp-Moisture-Pressure Profile Area 3 TBD BOWslon<=108W
227 AWIPS Temp-Moisture-Pressure Profile Area 4 TBD i —r—
TG <=lat<A 2N <l
228 AWIPS Temp-Moisture-Pressure Profile Area § TBD ne=140W
ToEwel
229 AWIPS Temp-Moisture-Pressure Profile Area 6 TBD on<=128W
TIN5 28W<0
230 AWIPS Temp-Moisture-Pressure Profile Area 6 TBD ne=140W
TES<=lat<50n 14 0n <o
231 AWIPS Temp-Moisture-Pressure Profile Area 7 TBD n<=180W
<=lal<! 1 <
232 AWIPS Temp-Moisture-Pressure Profile Area 8 TBD =130E
T2bvw=l
233 AWIPS Temp-Moisture-Pressure Profile Area 9 TBD on<s 1400
SON<=lat<= TSI 40wW<]
334 AWIPS Temp-Muoisture-Pressure Profile Area 9 TBD one=130E
235 NUCAFS SDR: Global Matchups Data Jan-2013
336 NUCAPS SDR: Global Matchups List Jan-2013
237 NUCAFPS EDR: Global Matchup Data Jan-2013
238 NUCAPS EDR: Global Matchup List Jan-2013
N o Will replace
240 Atmospheric Moisture Profile (CrIS/ATMS) Aug-2014 Global 1 CrIMSS product
242 Land Surface Emissivity (ATMS) Oet-2012 RC areas over land 3
245 Cloud Liguid Water (ATMS) Oct-2012 Global 3 3
250 Snow Water Equivalent (ATMS) Oet-2012 Global 3 Global 3 3
Fee Water Path (ATMS) Oct-2012 3
251
252 Land Surface Temperature (ATMS) Oet-2012 Global 3 RC areas over land 3
Limb Profile Ozone Jul-2013 Global 1
256
Blended Ozone. — Jun-2013 Global 1 NH 2 2

36



[.BSRS]

NPP_Products_2013_April_NCEP_Focused.xIsx

R e = A F [T » - v B - . i = N>
PO E® 6D e @ X5 F & 100% = @
# Home | Layout Tables Charts | SmartArt Formulas | Da | Review
Edit Font Alignment Number Format Cell
= & Rl v Arial »/10 |~/ A~ A~ = == abcv | JWrapText~ General . Normal Bad Good Neutra X T, O
L3 ! I |
; - m o1 .00 I_I ’ 1 =5
Paste . Clear~ él LU |0 | S TS Merge B % 2 |%3 50 Sgr‘d“"""."a' Input s Insert  Dele
c2 0 ® fx
_ A B F G H L M N 0 P Q S 1T u v w X Y 7,
NDE Ops
Mission Mission Mission Mission Mission Mission
Readiness Area of Area of Area of Area of Area of
Product Name Planning CPC Coverage Priority (1,2 | NHC Coverage Priority (1, 2| WPC Coverage Priority (1,2 | OPC Coverage Priority (1, 2 AWC Caverage Priority (1, 2| AWIPS | Area of Coverage |Priority (1, 2 or
Date or 3) or3) or3) or 3) or3) 3)
il
)59 Suspended Matter [New] Apr-2013 AWC Area 1 10 East westward toj 3
63 Fire & Smoke Analysis Sep-2013 Global 2
64 Volcanic Ash [New] Sep-2013 Global 2 Global 1
'65 Dutgoing Longwave Radiation (CrlS) - Project is funded | Jun-2014 Global 1
IR Ozone IP Apr-2013 Global 3
266
’67 Vegetation Index Apr-2013 Global 1 CONUS, Alaska, an 3
g | L2 Surface Type Apr-2013 Global 2
)71 Surface Albedo Apr-2013 Global 2 CONUS, Alaska, an 3
172 Acrosol Particle Size Apr-2013 Global 2 10 East westward tof 3
'73 Cloud Top Temperature Apr-2013 Global 3 Global Global 1 Global 1 10 East westward tof 3
174 Cloud Top Temperature (VIIRS) Apr-2013 1
»75 Cloud Top Pressure Apr-2013 Global 3 2 10 East westward tof 3
176 Cloud Effective Particle Size Apr-2013 Global
177 Cloud Optical Thickness Apr-2013 10 East westward to| 3
'78 Cloud Top Height (VIIRS) Apr-2013 Global Global 1 Global 1 10 East westward tof 3
279 Cloud Base Height [New] Apr-2013 Global 3 Global 1 Global 1 10 East westward tof 1
o Land Surface Temperature (VIIRS) [New] Apr-2013 Global 2 Global 1 CONUS, Alaska, an 3
81 Sea lce Characterization (VIIRS) Apr-2013 Global 2 Global 2
82 Iee Surface Temperature [New] Apr-2013 Global 2 Global 3 Global 3 ' 7 3
85 Trace Gases (Carbon Dioxide, Methane, Sulfur Dioxide) | Jan-2013
186 Dutgoing Longwave Radiation TOA (VIIRS) TBD Global 1
'87 Downward Shortwave Radiation (VIIRS) TBD Global 2
288 SST (AVHRR-like) Jan-2013 Global 1 Global Global 1 Global 1
91 Aerosol Optical Depth (AVHRR-like) Jan-2013 Global 2
_t.'[u_lm\_iug_[._\.)_u'.s:.y_»_a._\_c_.]_{::_d-._m;nn TOA(CER I_'\_If“'l_r — |__TBD Global 1

37



(S L) | 7 NPF_Froducts_ZUL3_April_NLEF_Focused.xIsx

: e o H ~ Number Farmat

E]ﬁn v Arial [+[10 |+]|A~ A~ ;| - ngnn' [cenem [ |§ E' — — - N

e oo BIU O bA = % % o N s [T o
= : ‘ormattin :

Q [+ 0 © (= fx

| A B F N [+] P Q R | v w X ] Y 4
D E D Mission Mission Mission Mission
Readiness Area of Area of
Product Name Priority (1,2 Priority (1,2 Priority (1,2 Area of Coverage | Priority (1, 2 or
!I;l:lu “3][1 Coverage :gf Coverage “3§' rﬂr’}t
1
CERES SDR 2013
99 E: Apr-
Daownward Shortwave Radiation at Surface (CERES) TBD
00 | [New]
02 Net Solar Radiation TOA (CERES) [New] TBD
Downward Longwave Radiation at Surface (CERES) THD
04 [New]
o |Féwetation Health Index [New] TBD
07 Vigetation Temperature Condition Index [New] TBD
Fire Potential/Risk [New] TBD
08
10| Feretation Moisture [Neos] TBD CONUS 3
1 | Prousht Indices [New] TBD CONUS 3
12 Leaf Area Index [New] TBD |
o VIIRS Net Heat Flux EDR Geolocation Apr-2013
1 Orbital MIRS Profiles: (T, g, and cloud profiles) Oet-2012 Global 1
17 Mapped MIRS Profies Oct-2012 Giobal 1
Orbital MIRS Surface and Cloud Products (TPW,
18 CLW,RR, ) Oct-2012 Global 1
e Mapped MIRS Surface and Cloud Products Oct-2012 Global 1
20 MIRS Global RR Compasite Oet-2012 Global 1
B Jul-2012
3 |Cloud Liquid Water Patn (VIIRS) Deleted
2 Cloud lce Water Path (VIIRS) Deleted

38



ATMOSp,
P 5

CrlS and ATMS provides continuity of essential atmospheric =
sounding information for weather forecasting

Hyperspectral Infrared Sounders (.e.g. CrlS) and Advanced Microwave Sounders (e.g.
ATMS) are the top two contributors for reducing forecast errors

Three AMSUs: METOP, POES, AQUA (T) )

IASI: IR Atmos Interferometer on METOP (T,H)
AIRS: Atmos IR Sounder on Aqua (T,H)

AIREP: Aircraft T, H, and winds

GPSRO: RO bending angles from COSMIC, METOP
TEMP: Radiosonde T, H, and winds

QuikSCAT: sfc winds over oceans

SYNOP: Sfc P over land and oceans,H, and winds over oceans i i Crls impaCt IS similar
AMSU-B: Adv MW Sounder B on NOAA POES . ~ 0
NOAAPOES to AIRS or IASI ~112%
METEOSAT winds

Ocean buoys (Sfc P, H and winds) . [
PILOT: Pilot balloons and wind profilers (winds) : ATMS ImpaCt similar
HIRS: High-Resol IR Sounder on NOAA POES (T,H) | to Single AMSU + single MHS
MSG: METEOSAT 2nd Generation IR rad (T,H) A gfy
MHS: MW humidity sounder on NOAA POES and METOP (H) 0
AMSRE: MW imager radiances (clouds and precip)

SSMI: Special Sensor MW Imager (H and sfc winds) . .
GMS: Japanese geostationary satellite winds LOSIHg one orbit would:be about

MODIS: Moderate Resolution Imaging Spectroradiometer (winds) a 20% deg radation in forecast
GOES IR rad (T,H)

MTSATIMG: Japanese geostationary sat vis and IR imagery accu racy
METEOSAT IR Rad (T,H)
03: Ozone from satellites
0 2 4 6 8 10 12 14 16 18

From ECMWF Forecast error reduction contribution (%)
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Good news - Forecast skills have improved
significantly over the past 30 years

Anomaly correlation of ECMWF 500 hPa height forecasts

Southern hemisphere

Northern hemisphere

100

F o Day 3

_wECMWF METOP

IASI 2006
90 Day 5
POES Upgrade
“ATOVS” 1998
Launch of 807
POES 1979
. . Day 7
70 Direct Radiance
Assimilation 2000
%
60
50
Day 10
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Courtesy of ECMWF. Adapted and extended from Simmons & Hollingsworth (2002)
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Vegetation Health from AVHRR

IMPACTS:
U.S. corn production in 2010
Hit a record high.

u.S. Corn Beit

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

o July 2011
million in 2011.

gy
0612 24 36 48 60 72 84 100

Stresse Fair Favorable
| | _
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Presentation Notes
http://www.agmanager.info/marketing/outlook/newletters/archives/GRAIN-OUTLOOK_08-13-10.pdf

To 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.


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

VIIRS MODIS Equivalent AVHRR-3 Equivalent ABI
Band Range (um) HSR (m) | Band Range HSR Band Range HSR ] Band Range HSR
DNB 0.500 - 0.900 750 Low light capabilities
M1 0.402 -0.422 750 8 0.405 - 0.420 1000
M2 0.436 -0.454 ™0 ) 0.438 - 0.448 1000
M3 0.478 - 0.498 750 |3 10 (0-459 ‘g':;g 0.483: 500 1000 Ocean Color, Aerosol 1 0.45.0.49 1000
M4 0.545 - 0.565 750 |4 12 (0945 ‘g'g 0.546: 500 1000
[T] 0.600 - 0.680 375 1 0.620 - 0.670 250 0.572-0.703 1100 2 0.59-0.69 500
M5 0.662 -0.682 750 13 14 0.662 - ?):Zg 0.673 1000 1000 0.572-0.703 1100
M6 0.739 -0.754 750 15 0.743 -0.753 1000 Atm Correction
2 0.846 - 0.885 375 2 0.841 - 0.876 250 2 0.720 - 1.000 1100
M7 0.846 - 0.885 750 16 0.862 -0.877 1000 2 0.720 - 1.000 1100 3 0.846-0_ 885 1000
Me 1.230 -1.250 750 5 SAME 500 Cloud Particle Size
M9 1.371 -1.386 750 26 1.360 - 1.390 1000 Thin Cirrus 4 1.371-1.386 2000
13 1.580 - 1.640 375 6 1.628 - 1.652 500 Snow Map 5 1.580-1.640 2000
M10 1.580 - 1.640 750 6 1.628 - 1.652 500 3a SAME 1100
M11 2225 -2275 50 ki 2105-2.155 500 Cloud [ 22252275 2000
4 3.550 - 3.930 375 20 3.680 - 3.840 1000 3b SAME 1100
M12 3.660 - 3.840 750 20 SAME 1000 3b 3.550 - 3.930 1100 7 3.804.00 2000
3.929 -3.989 3.929 000 1000
M13 3973 -4128 750 2 2 -3.989 4.020 - 1 1 SST, Fire
23 4.080 1000
M14 8.400 -8.700 750 29 SAME 1000 Cloud Top Properties " 8387 2000
M15 10.263 - 11.263 50 31 10.780 - 11.280 1000 4 10.300 - 11.300 1100 13 10.1-10.6 2000
10.780 - 11.280 4 10.300 - 11.300 1100
15 10.500 - 12.400 375 3 | 32 11.770 - 12270 1000 1000 5 11.500 - 12.500 1100 14 10.8-11.6 2000
M16 11.538 - 12.488 750 32 11.770 - 12.270 1000 5 11.500 - 12.500 1100 15 11.8-12.8 2000

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
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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
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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

Ehe New York Emes ENVIronment April 6, 2013

Florida Algae Bloom Leads to Record Manatee Deaths
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Data courtesy of:
USDOC/NOAASNESDIS
Coastiatch

Satellite:
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Credit: NOAA Coastwatch

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

GOES-R ABI algorithm
S S

JPSS RR Algorithm




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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