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What is"JPSS?

JPSS’ scope includes three satellites, five instruments and a ground system

NOAA/NASA Suomi NPP successfully launched in Oct 2011
S-NPP, JPSS-1 and JPSS-2 comprise the series of next generation polar-orbiting satellites
‘The five mstruments on S-NPP and JPSS 1 are CrIS ATMS VI IRS, OMPS and CERES
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JPSS Mission

JPSS is the next generation of U.S. civil operational polar-orbiting satellites

Provide continuity of polar operational environmental observations in the US
afternoon sun synchronous orbit

The most important JPSS function is real time global temperature and moisture sounding information that
is fed to the National Weather Service numerical forecast for 3-7 day ahead of severe weather events

The second most important function is the role JPSS plays‘in supporting operational forecasting and
monitoring of weather and environment phenomena in Alaska and Polar Regions where Geostationary
distorts

JPSS also addresses environmental phenomena such as floods, volcanic ash, sea ice, fog, wild fires, ozone,
ocean color, algal blooms and advances weather, climate, environmental and oceanographic science
through technological improvements in satellite instruments and data products used to predict and monitor

weather, disasters, and the environment ‘
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Enhanced data products include:
Atmospheric temperature/moisture profiles
Hurricane intensity and position -

; ~‘_'Thunderstorms tornado potential

o ;Alaska “nowcastmg” (e.g. ice detectlon)

Slgnlﬁcant preC|p|tat|on and floods
Dense fog .

Volcanic ash

Fire and smoke

Sea surface temperature, ocean color
Sea ice extent and snow cover /depth
Polar satellite derived winds (speedidirection/height)
Vegetation greenness indices and health

Ozone

Oil spills



JPSS ~‘Imp_Ie"mentation *

The JPSS program is implemented through a partnership between NOAA and NAS g
JPSS partners with DoD and NSF for data and infrastructure sharing

~ Per US National Space Policy, JPSS has agreements with EUMETSAT to afford 2-orbit
global coverage, and JAXA for data aﬂd infrastructure sharing
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Launch Dates § NLT 2QFY 2017 (JP"SS-l)*'Jl"QFY 2022 (JPSS-2)

3 Satellites (S-NPP, JPSS 45 JPSS 2)

Program Ar_qhitecture S-NPP: 5-year operatlonal deSIgn life; JPSS- 1: 7-year operatlonal design life

Program Operafional. Life FY 2012 - FY 2025
Program Life-cycle (FY 2014 President’s Budget) | $11.349 billion
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JPSS Implementation

JPSS Program connects the dots:
Flight - Instruments, spacecraft

Ground - data reception and real-time | |
operational product generation and access  NPPVIRS Y B
points to the user community | P

Algorithm Program - provides algorithms for
operational product generation and includes
calibration and validation, long term
maintenance and enhancements.

Proving Ground — focuses on improving user
applications by fusion of JPSS data in key
NOAA /partner products and services such as
weather forecasting, fire monitoring, coastal
ecosystems, air quality, ice/snow monitoring,
drought monitoring, etc. Provides direct
readout applications and training.




- JPSS Program Status

JPSS Program and JPSS-1 Mission are baselined
Significant changes introduced to sharpen weather focus and reduce cost
Climate sensors become NASA responsibility'in JPSS-2 era
Polar Free Flyer moved into separate N‘OAA NESDIS Program

S-NPP is producing outstanding data
Satellite healthy; data availability high (~99.99%)
Operations trahsitioned to OSPO in February 2013
Significant progress in cal/val and operational use of instruments

JPSS-1 is executing as planned™

Instruments and spacecraft proceeding well - JPSS-1 Spacecraft Integratior anggesiing

courtesy of Ball Aerospace & Technologies

All instruments assembled and in test corp

Spacecraft is in assembly and integration



f‘}:/ \]PSS Program StatUS (continued)
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JPSS-2 procurement activities are progressing well
VIIRS, CrlS, OMPs under initial contracts,
Spacecraft bus procurement activities proceeding

Ground Segment-multi-mission operations and development successes
Block 2.0 racks in place at NSOF and CBU JPSS BIk 2.0 Installatio

NSOF Jan 10, 2014

Ground on track for February CDR and hardware installation start  Installation of Block 2.0:racks at NSOF eourtesy of
Raytheon Company

Updates to Block 1.2 are giving outstanding availability

TCTE Launched in 2013
Successful launch; cross calibration activities are completed
Data analysis will continue for several months

Launch of TCTE instrument on November
19, 2013 on board a Minotaur 1 rocket



JPSS Milestones

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

Suomi NPP i
Launched \/Crl§ Operational Use
1stQ FY \/Commissioned .
2012 ‘/ATMS Operational Use

VIIRS Operational Use
Operatians Transition to NOAA

‘/]-1 Mission Preliminary Design Review (PDR) Part |
\/1-1 Mission PDR Part Il
: J-1 Mission Critical Design Review (CDR)

5 J-1 Launch Readiness Review (LRR)
\I/J-l S/C Integration and Test (1&T) Begins

\/1-1 ATMS Pre Environmental Review (PER)
J-1 CERES PER v/ " ©J-1 ATMS Delivery

J1cris per - © -1 CERES Delivery

! @ -1 CriS Delivery ;
_ : Commit
J-1OMPS PERy/”  * @ -1 OMPS Delivery IPLIISEPr T
J-1 VIIRS PER /" 5

J-1Launch |

@) J-1 VIIRS Delivery

() J-2 Mission PDR a
J-2 Mission CDR J-2 LRR

J-2 VIIRS PER () () J-2 VIIRS Delivery

© 12 ATMS PER () 1-2 ATMS Delivery 12 -1l

] Commit
© 120MPs PER () J-2 OMPS Delivery, o1 27
O1-2 cris PERD) J-2 Crls Deli

© 1-2RBIPER ) 1-2 RBI Delivery
() J-2'S/CI&T Begins
: O Block  w
Program/ VP/SRR  y/KDP:1PSDR 2.0TTO
Multi “TCTE Launch ) KDP-1I PIRR (O Block 3.0 dCDR
Mission VNOAA Satellite Operations Facilities N Facility Readiness

© consolidated Back-Up Facilities U Facility Readiness

*Milestones are reflected in the calendar year unless otherwise noted




"=~ JPSS — Advancing Value

Resolution: ATMS vs AMSU Advanced JPSS Instruments

AMSU poiomemons S uspommmens gt Mgedd demonstrated on S-NPP
3

Algorithm Program provides the
science and stewardship to
enable high quality ATMS
SDRs from the ground segment

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

HWRF-NCEP Operational Modified HWRF-NCEP with ATMS

S50°N

ATMS: @ wider swath

@ higher resolution
g @ much smaller gaps betwee N

Enables Proving Ground to
invest in the necessary changes
to the HWRF model to
demonstrate improved hurricane
track forecasting using ATMS

65°W HOFW B3W
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May 1, 2012, VIIRS imagery used to support local warning
and forecast operations throughout the NWS Alaska Region.

May 22, 2012, the 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 CrlS and ATMS into
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.

“x_ Operational use of S-NPP data
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Hurricane Irene Current Information: @ Forecast Positions: Hurricane Irene Current Information: @ Forecast Positions:
Tuesday August23, 2011 Center Location 21.3 N 72.4 W @ Tropical Cyclone O Post-Tropical Tussday August23, 2011 Center Location 21.3 N 724 W @ Tropical Cyclone (O Post-Tropical
11 PM EDT Advisory 15 Max Sustained Wind 90 mph Sustained Winds: D <33 mph 1 PM EDT Advisory 15 Max Sustained Wind 90 mph Sustained Winds: D <39 mph
NWS National Hurricane Center Movement WNW at 9 mph S 3873 mph H 74-110 mph M > 110mph NWS Mational Hurricane Center Movement WNW at 9 mph S 3973 mph H 74-110 mph M > 110mph
Potential Track Area: Watches: Warnings: Potential Track Area: Watches: Warnings:
™ Day 18 (O Day 45 Hurricane Trop.Storm NI Hurricane I Trop.Storm (™~ Day13 (ZE Dayas Hurricane Trop.Storm [ Hurricane [ Trop.Storm
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- JPSS-1Spacecraft

Ozone Mapping Profiler Suite

Ka-band TDRSS Antenna,
2-axis gimbal, and boom deployed

Advanced Technology Microwave Sounder

Cross-track Infrared Sounder

Visible Infrared Imaging

Clouds and Earth’s Radiant Radiometer Suite

Energy System
Ka-band SMD Antenna, 2-axis

gimbal, and boom deployed

15



ATMS - Advanced Technology Mlcrowave
Sounder T
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'CrlS - Cross- tracklnfrared 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, - .

‘|nclud|ng hurrrcanes and severe Weather
-outbreaks - ,

o

| VIIRS — Visible Infrared Imager Radiometer

~Suite

| VIIRS provides rnany 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 (ERB)

16



90°W 80°W 70°W 60°W

ATMS: o wider swath

@ higher resolution
g @ much smaller gaps between passes

22 channels (23.8-183.3 GHz)

Produce atmospheric profiles with CrlIS as well
as rainfall rates, snow and ice information

More channels, wider swath, better resolution
compared to AMSU/MHS — about 1.2x the
impact on forecast error

Assimilated into National Weather Service NWP
models only 7 months after launch

J1 unit scheduled to deliver in May 2014

150W  120W  90W  60W  30W 0 30E  60E O0E 120E  150E  180E
CRIS (900 cm") BT (K)
2L0.000 22000000 230000 240000 Z50.000 260,000 270000 Z80.000  290.000 300000 310000

1305 spectral channels, similar number to AIRS on
Aqua, only 18 on HIRS

Provides higher-resolution temperature, moisture and
pressure profiles in cloud-free regions with better
radiometric and spectral accuracy

Temperature retrieval accuracy < 1K

About 6x the relative forecast error
reduction compared to HIRS

Currently operational in NWS global forecast system
J1 unit scheduled for delivery in September 2014 45
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" Next-Generation Instruments

22 spectral bands

NPP VIIRS If' NOAA-19 AVHRR o5
Largest number of products
including clouds, land and f
-sea surface temperatures, fire, 5
smoke, snow, ice, vegetation,
& ocean chlorophyll ‘1
Better spatial resolution, R
larger swath ‘ ‘

Reduced variation over scan

Higher resolution imaging
bands

High radiometric accuraCy

User community providing
feedback through JPSS
Proving Ground

J1- unit scheduled for
delivery in Dec 2014

18



25 Next-Generation Instruments

i

Ozone Mapping Profiler Suite

\ Oy at 1/2013

;«"‘ ; .r,‘;'}_': . 13
ﬁ ! ¥ e

Measures Earth’s Radiation Budget with three
broadband radiometers that scan the earth from limb

to limb with 30 Km spatial resolution

NOAA POES SBUV/2

[ = TS
Continues a more than 25-year-old Earth radiation
Monitors ozone from space data record
Improves upon current NASA heritage CERES FM5 on S-NPP operating nominally
Instruments J-1 unit scheduled for delivery in 2014
Helps fulfill U.S. treaty obligation to =
monitor ozone depletion = . AMSR-2 on JAXA GCOM'Wl]i
Major improvement over SBUV ' Deployable main reflector system with 2.0m
diameter

J-1 unit scheduled for delivery in July \ ™ 7 .

a b Frequency channel set is identical to that of

S
2014 i AMSR-E except 7.3GHz channel for RFI
mitigation 19



JPSS Instruments Improve Weather Forecasting

)
;:““’:&_ 3 /‘
i

CrIS/ATMS on JPSS and [ASI/AMSU on METOP will maintain and improve
weather forecasting over the coming decades

Anomaly correlation of ECMWF 500 hPa height forecasts

Northern hemisphere Southern hemisphere

Launch
of POES
1978

Direct Radiance
Assimilation
2000

81'82'83'84 85 86 8788 89 90 91 92'93'94'95 96 97 98'99'00' 01 02 03 04 05 06 07 08 09' 10
Year
Courtesy of ECMWF. Adapted and extended from Simmons & Hollingsworth (2002)




Noise Comparison for CrlS, AIRS, and IASI
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National Weather Service Forecast Ofﬂ'c'e.:, . 4

Anchorage, AK
ice Desk

ocalForecast by
ity, St or Zip Code

Satellite Ice Imagery

Home | Mobile | Me:

| Submit Storm Reports

This page is used to post satellite images of sea ice. Resolution of the images ranges from 250 meters to 4 kilometers. Sources for the imager
POES AVHRR from NWS Alaska Region. Images are added to this page as cloud cover and time permit.

Click on each image for a larger view:

orecasts/Products
Public

S ——

ForecastD {
t Discussion 168°0'0"W

- With Glossary
Aviation
Marine
Hydrology(RFC)
Rivers & Lakes AHPS
Ice Desk

1
170°0'0"W

T

0'0"W - 158°di°"vl
| > \

TV Weather

Fire Weather
Avalanche

Travel 511
Graphical

XML RSS Feeds
Marine FTPMall

Data

Vent Factor
Mesonet

Model Graphics
Local Model

Observations
Marine Obs
Satellite/Radar
Soaring Index
Weather Links

limate
PAFC Climate
interactive Climate
PAFC Records

gl ¢

3 . .." 30" W s

168°0°0"W

.
; @ .. 66°0'0IN
L~ B
£ = A
Bering Strait Region
NPP Suomi VIIRS False Color Satellite Image \
29 March 2013 at 0011Z x f
., ', | 7 e5700"N A
" > \ 3 'T—/—
| { 3
‘ : \.
!V (ll
“ ‘\ p v/ II‘\‘
| : - ‘I ?‘ "I 64°0'0:N,.-
W LAY S R
& T = Fery \
P St Lo | \
| i
\ \ k2
| \
| ST 4
A — N—:%:‘m—“i_—l—mo “?ues
i \ \
| \ ‘ \
166°0'0"W 164°0'0"W 162°0'0"W 160°0'0"W
z | 4' B




¥
ICE IS BLUE|

N ;‘; 5?5:




JPSS-1 instruments ready for delivery

Bus ready to integrate instruments

Complete JPSS-2 instrument contracting activities
Complete installation and begin testing Block 2.0 Ground
Ensuring continuity of observations

Maintaining program progress on budget and on schedule
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Key Customers and Partners

NOAA Offices and Programs

Federal Agencies
Department of Defense (all Services)
Department of State and US Ageney: for

State and Local Governments
Mayors, City Managers, Councils,
State Legislatures
Agriculture; Transportation,

International Development

Department of Transportation
Federal Aviation Administration

Department of Agriculture
Environmental Protection Agency
Department of the Interior

Academia

Public Safety, Emergency
Management

Commercial Sector

Networks (ABC, NBC, CBS) and
cable news outlets (CNN,

_ ; Weather Channel)
National Aeronautics and Space Utility and energy sector
Administration Agriculture

Department of Homeland Security

Non-Profit Sector

US Coast Guard Red Cross
Federal Emergency Management Conservation
Agency International Community

Space and Weather agencies

UN System

Non-Governmental Organizations
25



Key Partnerships

NASA
Acquisition agent and system integrator - provides flight and ground capabilities to NOAA

EUMETSAT
NOAA relies on EUMETSAT’s coverage of mid-morning orbit (Metop-B)
NOAA provides current POES and S-NPP data to EUMETSAT
Developing Joint Polar System agreement for future polar cooperation

DoD
S-NPP data contributes to DoD’s real-time weather needs
Current DMSP satellites are operated and used by NOAA, data reception at McMurdo

JAXA

Global Change Observation Mission — Water (GCOM-W1) provides AMSR-2 data — continuity
for NASA’s Aqua satellite

NOAA provides ground system services

US NSF
National Science Foundation supports McMurdo data reception

26



VIIRS (25)

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
NET HEAT FLUX*

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

CrISIATMS (4)

ATM VERT MOIST PROFILE
ATM VERT TEMP PROFILE
PRESSURE (SURFACE/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

OMPS (2)
O; TOTAL COLUMN
O; NADIR PROFILE

CERES (2)

REFLECTED SOLAR RADIATION (TOA)

OUTGOING LW-RADIATION (TOA)

TSIS (1)
SOLAR IRRADIANCE

ATM VERT TEMPERATURE PROFILE

ATM VERT MOISTURE PROFILE

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

Transition to NASA
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