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Supporting NOAA’s Mission

NOAA is a science-based services agency engaged with the entire Earth system
science enterprise.

NOAA'’s Top Four Priorities:

1. To provide information and
services to make communities
more resilient

2. To evolve the National Weather
Service

3. To invest in observational
infrastructure

4. To achieve organizational
excellence
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Tiros-1 launch in April

NOAA-6 launch in
1960. 48° inclination.

June 1979. First

Nimbus-1 launch in Aug. AVHRR.

1964.

First infrared sensor. in March 1983.

Tiros-9 launch in 1965.
“Cartwheel configuration.”
First polar orbit.

Physically larger and
had more power than
their predecessors
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MGOES-I (GOES-8) launch
in 1994,

GOES-I through -M.
Three-axis stabilized.

GOES-1 launch
in 1975.

First independently
operating sounder and
imager.

GOES-10 launched as on-
orbit spare.

NOAA-B launch ’ %= Direct orbit insertion.

NOAA-15, 16, 17.
Heavier and more
microwave channels.

NOAA-18, 19

JPSS development.

NOAA + EUMETSAT IJPS
agreement Nov. 19, 1998.

GOES-N/O/P operational.

Imager and Sounder with
flexible scan control.

GOES-R
development.

JPSS series operational.
22 channel imager.
Next-gen CrlIS & ATMS.

e

Jason-2/3"¢‘
COSMIC-2 GNSS RO
EON-MW

GOES-R through -U
operational.

Himawari 8

Next-gen ABI.

First lightning mapper
from GEO.

Next generation
development
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Polar-orbiting Operational Geostationary Operational =Wyl
Environmental Satellites (POES) - Environmental Satellites (GOES);. ™
Followed by S-NPP and JPSS-1 thru -4 Followed by GOES-R-thrus§ - .

S-NPP image of North America
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Polar Flyout Chart

NOAA & Partner Polar Weather Satellite Programs

Continuity of Weather Observations

As of April 2015

DoD/EUMETSAT

Mid-Morning Orbit
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['f;slstant Administrator for Satellite and Information Services

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

DMSP: Defense Meteorological Satellite Program
JPSS: Joint Polar Satellite System Program
Suomi NPP: Suomi National Polar-orbiting Partnership

Note: DoD and EUMETSAT data provided for refi
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Post Launch Test

Operational based on design life
Secondary

Operational beyond FY 2036
Extended mission life

Launched before Oct 2008
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Continuity of GOES Mission

O |w ||| W |56

Fdl

Y S 7
TGOESAd
) Vv SIS

GEO System 0
Design &

Development

Peripd

Fiscal Yoar

03] 10 | 11 | 12 | 13 | 14 1S | ENIT 18| 9 | D

Approved: \\,‘\MQ\ 4' 2 \IC\T‘

Assirtant Adminlstrator 16 Satellite and Information Services

GOES: Geostationary Operational Environmental Sateliite

On-orbit Storage
Test & Checkout
BN Operational
[0 FuelLimited Lifetime

GEO System

Operations &

Maintenance
Period
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Space Weather Observations: DSCOVR + GOES

DSCOVR, a joint NOAA/NASA/DoD mission, is the country’s first operational space weather
mission providing data to NOAA’s Space Weather Prediction Center from L1.
NASA and other research assets contine to provide critical observations from L1 and elsewhere.

MCCs
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DSCOVR will succeed NASA’s ACE mission in providing solar wind measurement continuity from the L1 orbit
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GOES-East
(USA)
75W

| ur Observaions Invole h ore ’ihan NOAA

! NOAA 15/18/19

o2 (USA)
— — 135W
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TRMM MTSAT-2
(Japan)
145E

Meteosat-10 .
(EUMETSAT) etOp
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« NASA and ESA research satellites S7E |
- DOD, EUMETSAT & JMA operational satellites SUIO-NF +

(USA)
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o METOP
POES Meteosat

Suomi NPP MTSAT NOAA Satellite Operations Facility
JASON-2 NASA EOS Suitland, MD
DMSP

COSMIC
DSCOVR

,, £ Fairbanks, AK
4> Ground Station

Environmental Satellite
Processing Center

Direct Services
Satellite Applications

‘ NWS NCEP
Data & Products NWS WFOs

EUMETSAT
USAF
Archive USN
Other
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* \We need
related {c
= Data fo
= Data gt
= Data oy
= Datacc

Increasingly, more of our products fus:e differnt data sets, so we must learn to do that fusion
efficiently and reflexively, regardless of where the data come from, and with confidence that

the fusion will produce reliable information 1



Maximize the Return On Investment of the Nation’s

Earth Observing Satellites Systems
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Examples of NOAA NCEI* Satellite Products

*National Centers for Environmental Information

Annual to

Daily/Weekly Monthly Seasonal — Annual

Snowfall Heating & , ﬁ
Local Impact Index cooling Fempera il
B Degree Days Precipitation
FEMA ) Outlooks
disaster Fnergy Agriculture o S
response Sector ! Mitigation
_ Hurricane N Blll|0n$
Regional e \CHVILY/Sul Disasters} Normals

Climate —

Emergency

Planners Insurance Agriculture

National

: ; : Climate
National s A ' . ) 2 ‘ - Assessmeénts
& Glo = 5 1aries. L oj,;he-Chmate

: : LG L Reports ' =
2 Gov't
Scientists: "~ - Policymaker

~w«Managers

Extremes Index Construction;
= Infrastructure,
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«Climatological Atlas of the Nordic U, Global Change
Seas and Northern North Atlantic &

*\World Ocean Atlas 2013
*National Climate Assessment |
*BAMS State of the Climate in 2013 | _ SRS

Explaining Extreme Events of 2013
from a Climate Perspective

*Extended Continental Shelf
(ECS) Project

Post-Sandy Digital Elevation Model L



Satellite Proving Ground

Supporting demonstration and utilization of new capabilities by the end users
Facilitating the transition of GOES-R and JPSS to operations
Incorporating user feedback for product improvements

NOAA Hazardous Weather Testbed (HWT)

Hurricane Sandy-
GOES High Density
Atmospheric Motion Vectors

S-NPP Day/Night Band
Ice Detection

GOES-R Provmg Ground Joint Polar Satellite System

FY13 Annual Report THE EMERGENCE OF

; ¥ 5 Annlied Re > Sencino WEATHER-RELATED TEST BEDS
Science Seminar Annual Digest Ap ade ot T P LINKING RESEARCH AND

FORECASTING OPERATIONS
@ 2013 i i -

http:IIwww.goes-r.govIuserslproving-ground.htI

15



' CALIFORNIA
" DROUGHT

2014 SERVICE ASSESSMENT

http://www.nnvl.noaa.gov/view/#TRUE
VIIRS True Color Imagery June 11, 2015



JPSW VIIRS 500m resolution gridded vegetation
health (VH) provides indication of vegetation

St FéSS — vHisa departure index from a 30 year climatology based on AVHRR
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S-NPP/VIIRS-500m Vegetation health, June 12, USA, California, Central Valley

BElue areas show irrigation,
June 2012 -2015 Vegetation Health - Note improvement in 2015 If irrigation is cutback,

due to late spring precipitation which increased vegetation. depending on the magnitude
ﬁcs)mporary reprieve since snow pack is low and dry summer setting VIIRS VH maps in tre

NOAA Service Report on the 2014 ]fgrntr;agn\ﬁ(l)lﬁzlgan ¢ SRSl
California Drought included the need

to use remote SenSing for assessments |rrigation areas Sh()Wn in
of temporal changes in the Central upper right map

Valley configuration, channel shapes,

~vegetation cover....




Vegetation Health California June 2015
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NOAA « NESDIS

J PS Percent Western US under Drought

Joint Polar Satellite System
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1985 1990 1995 2000 2005 2010

Drought Area & Intensity by weeks: Western United States, 1982-2014
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VIIRS reflective solar band stability and
accuracy since launch



VIIRS Reflective Solar Band Degradation

*Small degradation (<1% per
year) in the shorter wavelength

bands (M1-M4) further ensures "~
confidence in Stablllty o —— W
(degradation effect is compensated __ ouesy -
through daily calibration update L= o0.9f .
) = M5
@ 0.85 | ]
*Large degradation in M7, M6, =%
. N 0.8 M6 _
M5 due to RTA mirror s
. . = 0. -
contamination prelaunch: s o7
*degradation is leveling off, 07 .
*minimal impact on 0.65 | M7 1
accuracy due to daily 0.6 — — - . .
d t th RSBA t I 2012-01-01 2ZC13-01-C1 2014-01-01 2015-01-01 2016-C1l-01
updates wi utocal;
*impact on noise Suomi NPP VIIRS normalized gain change since launch

performance is small due

to large margins. Solar Diffuser Stability Monitor (SDSM),

a ratioing radiometer incorporated in VIIRS
that alternately views the SD, the sun and an internal dark reference



Reflectance (M3, Algeria3, 04/06/2016)
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VIIRS reflective solar bands are radiometrically very stable. Figure shows
the stability based on desert observations is better than 1% since launch

for M3 (blue band). More than 30 sites are used for routine monitoring
(symbol size represents standard deviations for the samples mostly due to clouds)



Reflectance (M4, Libyan4, 04/06/2016)
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VIIRS reflective solar bands are radiometrically very stable. Figure shows
the stability based on desert observations is better than 1% since launch

for M4 (green band). (symbol size represents standard deviations for the samples mostly
due to clouds)



DCC Reflectance (M05)
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In addition to desert sites, Deep Convective Clouds (DCC) are used for

monitoring the VIIRS calibration stability . Figure shows the stability based
on DCC observations is better than 0.5% since launch for M5 (red band).



Intercomparison with MODIS
at SNOs in the low latitudes

0.412, 0.445, 0.488 MICRON
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o
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VIIRS observations are compared with those from MODIS routinely. Figure shows that
VIIRS and MODIS are in good agreement at the Simultaneous Nadir Overpass
observations (M1-M3 shown). VIIRS is as accurate as MODIS (if not better).

Based on extensive analysis and longterm monitoring, we found that VIIRS can be used
as a replacement for MODIS as an on-orbit reference, especially with the aging of
MODIS. This is currently being assessed by the WMO GSICS community.



What's Next’? Movmg Beyond “Two Orblts”

» We are broadening our “polar satellite” LEO perspective
= Core POES/JPSS satellites through ~2038 augmented with: /s
o Cosmic-2 RO mission, Earth Observing Nanosatellite-MW
o Additional complementary evolving and emerging measurement
capabilities, from NASA and elsewhere

 \We will also broaden our GEO perspective
= GOES-R series through ~2036, possibly augmented with:
o Alterative architectures, including hosted payload opportunities
o Possibly to include alternative orbits

towards more integrated data products, merging:

= Across platforms, both LEO and GEO

= Across Agencies, using observations from multiple sources
= Across public-private domain

* Increasingly, the services we provide will be driving?

26



Achieving the New NESDIS Architecture

“Develop a space-based observing enterprise that is flexible, responsive
to evolving technologies, and economically sustainable”

-FY15 NOAA Annual Guidance

This will be implemented with a Paradigm shift affecting all aspects of NESDIS

« NESDIS to develop plan for transition to future in FY15

« Conduct Analysis of Alternatives, Build Architecture Options in FY15-16

« Conduct Concept Development Studies, Technology Risk Reduction in FY17+ (budget permitting)

We seek an End-to-End Solution, considering all elements of the Earth Observing

System

« Focus the space observation constellation to achieve flexibility, leverage technology, and achieve
greater efficiencies

« Establish Enterprise Ground to maximize efficiencies, minimize complexity, and reduce cost both in
the ground system and in the development of operational data products

- Establish program management and integration structures to minimize overhead, simplify interfaces,
and enable flexibility in execution and acquisitions

« Establish Enterprise Architecture and Enterprise Systems Engineering and Integration as a core
competency of NESDIS

« Partner with NASA, other Labs, Industry, and Academia to leverage investments in science and
technology to enable more frequent and predictable refresh opportunities 27
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) Monitoring, <|7) Quality Climate Changes

':: Assessment and EE) 2. Marine and Its Impacts

< Forecast O Transportation . Climate

E - Fishe'ries. E 3. Planning and Mitigati9n and

E Monitoring, L Management Adapta.tlon

o Assessment and = | 4. Resilience to St.rategles'

e Forecast % Coastal Hazards . Climate Science

e . Habitat 4 and Climate and Improved

|<T: Monitoring and Change Ur.iderstanding

L Assessment 5. Science, Services - Climate

= . Protected Prediction and
Species Projections

Monitoring

. Science, Services
and Stewardship

12. Science, Services
and Stewardship

National Marine Nati 10 N Service Office of Oceanic and
Fisheries Service ationat ©cea Atmospheric Research

NOAA Mission Service Areas by Line Office
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Architecture Studies

Comprehensive.
The trade space must consider a wide range of possible options and solutions and not
be anchored on the single satellite multiple measurement paradigm.

Requirements Driven.

The studies must include an aggressive and comprehensive look at the requirements
definition AND prioritization upfront and throughout. This area will require a broad
NOAA and Administration commitment.

Affordability.

We must consider the satellite and system end-to-end cost and technical readiness at
the start and throughout the study, not only as a late activity assessment, to ensure we
are building best value into the system.

Traceable & Transparent.

We need to be transparent with our approach and execution, with pre-planned
engagement activities with all NOAA LOs, within the USG (OMB, OSTP, NASA, DOD),
and with the public (industry, users, customers) throughout the iterative study. The level
of details shared and included will vary, but the spirit of engagement must be consistent.
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3 _

" What CommunltyChangeS Could Change
Our Operating Paradigm?

 Access to space
» Satellite technologies
» Data Integration, Quality, Ownership, Continuity
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Questions?
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