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OVERVIEW - The United States next generation polar orbiting environmental
satellite system, the Joint Polar Satellite System (JPSS), is well into its fourth
year as a program and is on time and on budget. The JPSS program completed
formulation in 2013 establishing a formal program baseline consisting of
requirements, missions, budget and schedule. The JPSS baseline has a sharp
focus on the weather mission as its first priority, and supplies data products
critical to all of NOAA's missions, and those of NOAA's many mission partners.
The joint NOAA / NASA Suomi — National Polar-orbiting Partnership mission (S-
NPP), is in its fourth year of flight operations and is meeting or exceeding
expectations for observation and data product quality. The JPSS Program’s
second mission, JPSS-1 is on track for an early 2017 launch. JPSS’s third
mission, JPSS-2 is in development for a 2021 launch. In addition, NOAA is
working toward partnership agreement with EUMETSAT to encompass their
second generation polar system as well as JPSS during the JPSS-1 and
JPSS-2 envisioned mission timespans. NOAA has been developing its plans for
ensuring the polar weather observations provide a robust capability with
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The JPSS Program VIIRS — Wider Swath and Higher Resolution

JPSS is the next generation of U.S. civil operational polar-orbiting satellites. The JPSS program is a
partnership between NOAA and NASA, with agreements with EUMETSAT, JAXA and DoD.

JPSS consists of:
* Suomi NPP satellite, JPSS-1 satellite, and JPSS-2 satellite
* Four primary instruments
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" VIIRS swath

* Global ground system (Alaska, Colorado, Maryland, West Virginia, Norway, Antarctica)
NOAA Responsibilities:
* Operations, data product science, enterprise ground services

* End-to-end responsibility, requirements, funding, making data available to National Weather
Service, international and inter-agency agreements

NASA Goddard Space Flight Center Responsibilities:
 Systems Engineering lead
* Acquisition, Launch, Safety and Mission Assurance
International Partnerships:
 EUMETSAT
« JAXA

continuity beyond JPSS-2. The status of S-NPP operational results, JPSS-1 and

JESS-Z developments, and planning for continuity of observations is provided in P No later than 2nd Quarter FY 2017 (JPSS-1): 1% Quarter FY 2022 (JPSS-2)
this paper. 3 Satellites (Suomi NPP, JPSS-1, JPSS-2)
Program Architecture F;_lomi NPP: 5-year operational design life; JPSS-1: 7-year operational design
e
Program Operational Life FY 2012 - FY 2025

JPSS Supports NOAA’s Mission Operational Use of S-NPP Data Improved Satellite Mapping of

S-NPP is now NOAA's Primary Satellite Active Fires Achieved Using VIIRS I-bands

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

JPSS supports all four key NOAA mission areas

* May 22, 2012, the Advanced Technology Microwave Sounder

Imptoved Reduced loss of life (ATMS) radiances were operationally assimilated in the Terra/MODIS 1km S-NPP/VIIRS 375m AqualMODIS
P ) Weather i i National Centers for Environmental Prediction’s (NCEP)/ NWS ; R R ;
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ecosystems to . Octobe::r 31, 2013, NCEP/CPC started to use OMPS Ozone
operationally

Wildfire in southern Brazil, March/2013
* November, 2013, NRL started to use ATMS operationally in

their global forecast model.

High spatial resolution enables fire behavior modeling

* May, 2014, S-NPP declared NOAA's primary operational polar-
orbiting satellite

Joint Polar Satellite System

Joint Polar Satellite 4
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Mission Lifetime: | 7 years (LRD: December 2016) As of August 2014
o - FY |09 | 10 | 11 | 12 | 13 | 14 | 15 | 18 | 17 | 18 | 19 | 20 | 21 | 22 | 23 | 24 | 25 | 26 (27 | 28 | 29 | 30 | 31 [ 32 | 33 | M | 35 | 36
Mission Orbit: | 824 km, 1330 LTAN, Polar Sun- DMSP 17 o — -
_ Synchronous, 16 day repeat cycle, 2 — 2 DMSP 19 :
; Mission Constellation w/S-NPP g.. NOAA - 15 v'\/l, f DMSP 20 (Under review)
] Launch Vehicle: | Delta |l ‘ Ear;r-Mo:nlnglOrbft‘
Mission Payload: | VIIRS, CrlS, ATMS, OMPS (Nadir only), b= ~ DMSP18
CERES g = Metop-A
Mission | Telemetry and Command (T&C): §
Communications: | S Band, Svalbard, Fairbanks (alt) 8

Stored Mission Data (SMD): Ka band, M’dimmfm ?"m,

300 Mbps, Svalbard & McMurdo 4~ NOAA - 18
Fairbanks, Trollsat, Backup SMD/T&C ) [ ] i |
TDRSS; High Rate Data (HRD): X band, NOAA - 19
15 Mbps, Continuous transmission
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NOAA

_ Mission Data | 96 minutes (capture of photons to data
I ( Latency & Onboard | product delivery to NWS)
~ - Storage: | SMD storage capacity of ~ 6 orbits (343
— —ca Gbit SSR)

6.70 million sqEGFE*KIIOMCteTs 3.41 million square kilometers
(2.59 million square miles) _ (1.32 million square miles) .
Alaska 1 Alaska “anada

: 5 S x P ftemoonQrbit. . | /7 |~ -
JPSS represents significant NSOF (Suitland, MD) 2 <A
; P 3 g - : E : Approved: %%’/ / ,,/f{;wz /777  Post Launch Test _ P a
technological and scientific advances in Mission Disposal: | Controlled reentry A A i o S e DMSP: Dofense Meteorological Satellite Program BN Operational based on design life . |
- . X - . IPSS: Jolnt Polar Satellite Program [:> Secondary Status . . _
environmental monitoring Mission | NSOF and CBU mission operations and ::w;::::my;m;:rwu:::\::::’ﬁw oy | Suomi NPP: Suomi ational Plarorbtin, Partnershiy —> Oparational boyond Fv 2038 NPP VIIRS Reflectance a‘t--o.ai:__ _LJE b; 98 to 0149 UTC on 06/29/2013
Redundancy: | data processing precictions wil bo updated in earty FY 2015 <= Launched before Oct 2008
Note: Underline denotes changes from S-NPP
PSS-1 Instruments (same as S-NPP) :
J JPSS Program Data Products VIIRS River Ice and Flood Products

JPSS Instrument Measurement

ATMS and CrIS together provide high river ice jams which

ATMS - Advanced Technology vertical resolution temperature and can lead to large
Microwave Sounder water vapor information needed to flood events
maintain and improve forecast skill
out to 5 to 7 days in advance for a : :
CrIS - Cross-track Infrared extrt_eme weather events, including jlzr?]%dég% fcr)?:?u:’cii a
Sounder hurricanes and severe weather very short time
outbreaks

VIIRS provides many critical imagery

VIIRS — Visible Infrared Imaging products including sngw/ice cover,
clouds, fog, aerosols, fire, smoke

Radiometer Suite plumes, vegetation health,
phytoplankton abundance/chlorophyll

Flood
extent

KEY

RDR - Raw Data Record
SDR - Sensor Data Record
TDR - Temperature Data Record
EDR - Environmental Data Record
(O - Products with Key Performance Parameters

OMPS - Ozone Mapping and Ozone spectrometers for monitoring
Profiler Suite ozone hole and recovery of

stratospheric ozone and for UV index

forecasts Bold - Indicates JPSS Ground System xDR N

Notes Italics - Indicates NOAA Polar Legacy (ESPQ xDR ’I e

1RDRsfo'rthe JPSS-2 Mssion alre contingent on NA?A manifest ufthle Radiation Budget Instru'ment (RBI) ] !"‘ n | k
CEBES - Clouds and the Earth’s | scanning radiometer which supports Epatiot ol g bt i {660 ildlyfh S B i ey al\/?gy? 08 azsmason
Rad Iant Energy SyStem StUdies Of Earth Radiation BUdget The JPSS Program includes Ground System Support for the Metop , DMSP, GCOM and Polar Free Flyer missions Th?se.:::-tr?strjztlj;jgl ?pss L‘.t_'lnqlt_‘ earth ’

Program Systems Engineering $
JPSS: Integral to 3-Orbit CrIS and ATMS provides continuity of essential atmospheric Tropl(éal tSt_OfIr'tlh K loftilt‘;- July t29d 2013
Global Polar Coverage gy : : enter Is further north than expecte
sounding information for weather forecaStmg VIIRS is valuable in areas where geostationary is primary

Hyperspectral Infrared Sounders (.e.g. CrlS) and Advanced Microwave Sounders

« JPSS implements U.S. Space Policy and / ,
(e.g. ATMS) are the top two contributors for reducing forecast errors

international agreements to ensure global
coverage.

Central Pacific Hurricane Center
Forecast Discussion

Three AMSUs: METOP, POES, AQUA (T)

. IASI: IR Atmos Interferometer on METOP (T,H)
* NOAA'’s polar satellite covers the AIRS: Atmos IR Sounder on Aqua (T,H)

: s : JPSS-1/JPSS;. TN ’ < | DMSP AIREP: Aircraft T, H, and winds
afternoon 01’1?1'[, EUMETSAT s satellite ¢ > DoD Follow-on GPSRO: RO bending angles from COSMIC, METOP
covers the mid-morning orbit and DoD TEMP: Radiosonde T, H, and winds
covers the early morning orbit.
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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

QuikSCAT: sfc winds over oceans CLOUDS MOST OF THE NIGHT BEFORE VIRS

SINOP:SeP o e o T+ CrIS impact s similar T U ST LT MACERY SEVEALED

« The data from these three orbits are | GOES winds I to AIRS or IASI ~ 12% THE 0600 UTC POSITION BASED ON THE VISIBLE
fundamental to the 3-7 day forecast to Ocean buoys (STCEFT, EHOaSn%TV::::j?) SHOW CURRENT INTENSITIES OF 3.0 BUT SATELLITE
provide advanced warning of severe PILOT: Pilot balloons and wind profilers (winds) * ATMS impact similar LOOPS SUGGEST A RAPID WEAKENING TREND WITH

weather, as well as environmental HIRS; s I Soundron NOAAPOES (1) to single AMSU + single MHS L DN IEVEL G BUCLNG VAL RO
monitoring . MFIS: K humidity sounderon NORAFOES and METOR () ~ 9% SHEAR WILL MAINTAIN THIS WEAKENING TREND.

AMSRE: MW imager radiances (clouds and precip)

SSMI: Special Sensor MW Imager (H and sfc winds) THE TRACK HAS BEEN SHIFTED NORTH TO REFLECT

THE RE-LOCATED CENTER. THE TRACK GUIDANCE

* JAXA provides microwave imagery used GMS: Japanese geostationary satellite winds * Losing one orbit would be about SHIFTED FOLLOWING THE TRACK CHANGE AND WAS
g : ' . MODIS: Moderate Resolution Imaging Spectroradiometer (winds) ) : CONSISTENT WITH A NEW TRACK FARTHER TO THE
for a variety of appl.lc.atl(')ns,'most GOES IR rad (T,H) a 20% degradation in forecast NORTH. THE TRACK NOW SHOWS FLOSSIE PASSING
1mp0rtant1y of prempltatlon In areas not MTSATIMG: Japanese geostationary sat vis and IR imagery accuracy gxgglaﬂéglo-[l%?-lAgF?(XE%IOE;;\HRLII_J?S :EGS%TA\',THEN

METEOSAT IR Rad (T,H)
03: Ozone from satellites

MORNING. WE EXPECT FLOSSIE TO WEAKEN
STEADILY AS IT TRACKS WEST NORTHWEST AND
DISSPATE WITHIN 96 HOURS.

covered by radar.
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JPSS provides observational
continuity for the afternoon orbit From ECMWF Forecast error reduction contribution (%)
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