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Currently Providing 24/7 On-Orbit Satellite Operations
 Geostationary satellites (GOES)

Polar-orbiting satellites (POES)

Defense Meteorological Satellite Program (DMSP)

Jason Altimetry Satellite

Suomi National Polar-orbiting Partnershlp (S NPP)

DSCOVR = N

Acquiring Next Generation Satellites.
« COSMIC-2 Radio Occultation -
« GOES-R Satellite Series
« Joint Polar Satellite System

NCENSTAR
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To support operational users, we also acquire satellite data from domestic and foreign partners.  
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NOAA Geostationary Satellite Programs @
Continuity of Weather Observations '

Calendar Year As of January 2016
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Space Environment
in-Situ Sensor Suite
(SEISS)

Advanced Geostatonary
Baseline Lightning
Imager (ABI) Mapper (GLM)

Magnetometer Extreme UV and X-ray
Irradiance Sensors (EXIS)



Assimilating High-resolution Satellite-Derived Winds Improves
Mesoscale Analyses and Forecasts of Tropical Cyclones
-- Example: Hurricane lke (2008) --

Intensity analysis;

Day of Sept. 2008

1010
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880

350 < P =800 hPa

Above: As a proxy for GOES-R 5-minute imagery,
GOES-East rapid-scan imagery (7-min) is used to

derive winds. The coverage vs. normally-available
winds is substantially increased over Hurricane Ike.

Left: Assimilation of the rapid-scan winds into the
mesoscale DART/WRF system produces superior
analyses of Hurricane Ike’s intensity (OBS) over a
Control (CTL) without the winds. C. Velden, CIMSS

Surface Pressure Minimum (hPa)
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DART: Data Assimilation Research Testbed


» Detects total lightning (in-cloud and cloud-to-ground)

* Improved forecaster situational awareness and confidence
resulting in more accurate nowcasting and severe storm
warning decision-making to save lives and property

Diagnosing convective storm structure and evolution
Aviation and marine convective weather hazards
Tropical cyclone intensity change

Decadal changes of extreme weather — thunderstorms/
lightning intensity and distribution
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Global flash rate

Lightning Climatology [ ...... B
from LIS/OTD (1995-2014) :
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NOAA & Partner Polar Satellite Programs @
Continuity of Weather Observations

As of }anuaryl 2016
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g DMSP: Defense Meteorological Satellite Program
2 JPSS: Joint Polar Satellite System Program
a Suomi NPP: Suomi National Polar-orbiting Partnership
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- Joint Polar Sat.?.' lite System (JPSS)

Polar Environment and Space Observations

NOAA Weather and Climate Observatlons

VIIRS — V|$|ble Infrared I‘maglng
Radiometer Suite “Sengas,

OMPS Ozone Mapping and Profller
Suite ik

CERES - Clouds and the Earth’s Radiant
Energy System

WWW.jpss.noaa.gov




: _ JPSS A.pp"licationgs Advancements

Sounding Products

* Demonstrations with operational EEENEIEETAEIEETCEI: Carbon Monoxide @500mb
forecasters Manuany 3% 2014 Rlaroetex Arommalyl_ e

* Support storm watches and

‘- warnings

« CO product for tracklng smoke -
‘emissions from forest fires
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across the Idaho Panhandle. Any

. % e Sl YN L < e e P fogthatdeyelops negrthe .
* Socio / Economic / Impact o i e R SoeTe e
: 5 O nTSER et variable surface winds at all the
assessment R e Sl y FYL ¢ s terminals.




JPSS Applications Advancements

Oceanography

* Improved sea surface
temperature &

*. Highly calibrated global

ocean color

Hydrology

* Ice blockage

*  Flood prediction /
monitoring

Land

* Green Vegetation
Fraction

*  Vegetation Stress
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CENTRE NATIONAL D'ETUDES SPATIALES

@‘* (2 EUMETSAT Ccnes

Jason Continuity of Altimetry Measurements

Jason 3

-, S -
aﬁﬁ. 2016

OSTM/Jason 2
2008

LA
Jason 1
2001

TOPEX/Poseidon
1992-2006

Courtesy of Parag Vaze, JPL
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Science Measurements

Global sea surface height to an accuracy of <4
cm every 10 days, for determining ocean
circulation, climate change and sea level rise

Mission Objectives

Jason-3 Mission Overview

* Operational ocean altimetry mission to enable
the continuation of multi-decadal ocean
topography measurements achieved through
TOPEX/Poseidon, Jason-1 and OSTM/Jason-2

* NOAA and EUMETSAT are lead agencies with
CNES and NASA/JPL providing
implementation support

Instruments

* Core Mission:
* Poseidon-3B Altimeter
* DORIS (Precise Orbit Determination System)
* Advanced Microwave Radiometer (AMR)
* GPS Payload (GPSP)
* Laser Retro-reflector Array (LRA)
* Passengers (Experiments):
* JRE (Carmen3 + LPT)

Mission Overview

* Launched: January 17, 2016

* Launch Vehicle: Falcon-9.1

* Proteus Spacecraft Bus provided by CNES
* Mission life of 3 years (goal of 5 years)

® 1336 km Orbit, 66° Inclination

NOAA funded items in BLUE
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Continuity of GNSSRO Observations

COSMIC-1 and COSMIC-2

Occultation Locations for COSMIC, 6 S/C, 6 Planes, 24 Hrs

e First launch of 6
satellites to 24 deg COSMIC-1
= Second launch of 6 6 spacecraft
satellites to 72 deg (72 degree)
e Both launches -> parking
orbit, deployment period
of 15-18 months for 6
satellites to reach
operational orbit COSMIC-2A
- Design life of 5 years 6 spacecraft
(24 degree)
COSMIC-2B
6 spacecraft
(72 degrees)
Plot shows
12 spacecraft (C2A & C2B)
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Mission Objectives

Continue the operation of the SAR instruments
as part of the international COSPAS-SARSAT
system designed to detect and locate
Emergency Locator Transmitters (ELTs),
Emergency Position-Indicating Radio Beacons
(EPIRBs) and Personal Locator Beacons (PLBs)

Continue the operation of the Argos Data
Collection System obtaining a wide variety of
data from platforms used for both environmental
study and non-environmental uses

Mission Overview

CDARS Mission Overview

Instruments

Integrate A-DCS, SARR and SARP onto
Commercially Hosted Payload, LRD: 2020

Commercially Hosted Payload: USAF HoPS
Contract

Ground Support: HOPS contractor

Mission Operations: HoPS Contractor

* Search and Rescue Repeater (SARR),
Canada/Com Dev

* Search and Rescue Processor (SARP), CNES
/ France / Thales

* Advanced Data Collection System (A-DCS),
CNES / France / Thales
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An Instrument Concept Study for an
Advanced Imager-Sounder: Final Design Review
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-f*The CubeSat Infrared Atmospheric Sounder (CIRAS)

Selected for Development at NASA JPL

Hyperspectral infrared sounders
provide 2" highest impact to
operational forecast

Infrared complements microwave
by “sharpening” the vertical and
horizontal resolution. (Microwave
sees through clouds while IR is
limited)

CIRAS selected by NASA ESTO
INVEST program in Sept. 2015

Objective: To demonstrate IR sounding
technologies in a CubeSat: HOTBIRD
Detectors, Immersed Grating, MPT Cooler

Pl: Thomas S. Pagano
Jet Propulsion Laboratory,
California Institute of Technology

CIRAS measures the infrared
spectrum of temperature and water
vapor in the lower troposphere

Retrieval accuracy similar to
AIRS/CrIS in lower troposphere

CIRAS selected by the CubeSat
Launch Initiative to fly in 2018/2019

NOAA participation in requirements
definition and design studies for
future EON-IR based on CIRAS

Parameter Legacy (CrIS) CBE
Performance
Orbit 824 km 450 km
Vertical Range 1000-50mb |1000-300 mb
Temperature Profile| <1.5 K/km <1.2 K/km
Humidity Accuracy 15%/2km 15%/2km
Spatial Res. (nadir) 13.5 km 13.5 km
Scan Range 2040 km 165 km
Spectral Range 3.9-15.4pm | 4.78-5.09um
Spectral Resolution | 0.625 cm? 0.5cm?
NEdT <0.25K <0.25K
Commercial
L Spacecraft
HOTBIRD
Detectors
//..
Custom Detector
JPL/BALL and Cold Filter
Midwave Infrared | | A _- Mount
Spectrometer ! _—
. “""i_l.'! l
IPL MDL Technologies / \\ !
Immersion Grating Black Si. 3-position Pointing Ricor K5625 & LM MPT IR Cameras

Blackbody & Slit  Mirror Assy Commercial
5 Stepper Motor + Elex

© 2016. California Institute of Technology. Government sponsorship acknowledged

Cn,rocoolers + Elex

SBF193 Electronics
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EON-MW Overview

Earth Observing Nanosatellite - Microwave (EON-MW): Miniaturized
microwave sounder technology demonstration developed by MIT Lincoln
Laboratory (MIT/LL)

EON uses innovative, proven CubeSat technology to greatly reduce cost of
construction and launch compared to traditional space systems

EON is next evolutionary step in MIT/LL's CubeSat microwave sounder
series

MicroMAS (2015) MicroMAS-2 (2017) MiRaTA (2017) EON-MW (2020)

Goal is to be operationally equivalent to 4-band, 22-channel ATMS on S-NPP

Low cost polar-orbit microwave sounding gap mitigation. Could lead to low
cost source of operational microwave soundings after JPSS Program
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Observing System Simulation
Experiments (OSSES)

Motivation for Performing OSSEs OSSE Objectives:
. Costs of developing, maintaining & using new space-based 1. To provide a QUANTITATIVE assessment of the
observing systems typically exceed $100-500M / instrument potential impact of proposed observing systems
. Significant time lags between instrument deployment and on data assimilation, and numerical prediction.
eventual operational NWP use 2. To evaluate and/or develop new methodology for the

processing and assimilation of new types of data.
To evaluate tradeoffs in the design and
configuration of proposed observing systems
(e.g. coverage, resolution, accuracy and data redundancy).
4. To optimize the global observing system
for weather, climate or other mission goal.

. OSSEs can provide quantitative information on observing 3
system impacts
— New instruments
— Alternative mix of current instruments
— Data assimilation system diagnosis and improvement

. Information from OSSEs can lead to better planning and
decisions

PREDICTION OF HURRICANE 1

=—=—a Gontrol

OSSE Example:
Simulated Doppler Wind Lidar Impact __
on a Hurricane Track Forecast s o 6 1 e
Green: Actual track

Red: Forecast beginning 63 hours before landfall with current data

Blue: Improved forecast for same time period with simulated DWL data

Note:
A significant positive impact was obtained for both
of the land falling hurricanes in that year’s data;
the average impact for 43 oceanic tropical cyclone
verifications was also significantly positive.

Bsw adw 83w BIw aiw 80w 79w 78w 77W  78W  T75W

[Robert Atlas et al., NOAA/AOML] Sep 14 1359 06/ = Sep 19, 198§ 067 every 6 s 18




Independent modeling studies at NOAA/NCEP, NOAA/ESRL,
NASA and the European ECMWF show tropospheric wind
profiles to be the single most beneficial measurement
now absent from the Global Observing System.

Global Wind Profiles are NOAA's # 1 Unmet observational
need for its meteorological NWP mission. Global Wind
Profiles would support achieving NOAA's strategic goals of a
Weather Ready Nation and Understanding Climate Variability
and Change.

Space-based Doppler Wind Lidar [DWL] observations can
provide measurements of Global Wind Profiles in the
troposphere and lower stratosphere.

The first National Research Council (NRC) Decadal Survey
report for Earth Sciences and Applications from Space
recommended a global wind mission.

The NRC Weather Panel determined that a hybrid Doppler
Wind Lidar (DWL) in low Earth orbit could make a
transformational impact on global tropospheric wind analyses
and NWP.

Notional Doppler Wind Lidar [DWL]

DWL Observations / Measurements

Wind profile observations (speed and direction as a
function of height) in the earth’s troposphere using lidar
backscatter measurements from aerosols in the earth’s
atmosphere.

Wind profile observations (speed and direction as a
function of height) in the earth’s upper troposphere and
lower stratosphere using lidar backscatter
measurements from molecules in the earth’s
atmosphere.
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National Centers for Environmental Information

e Responsible for hosting and providing access to one of the most
significant archives on Earth, with comprehensive oceanic,
atmospheric, and geophysical data

 From the depths of the ocean to the surface of the sun and
from million-year-old sediment records to near real-time
satellite images

 Nation’s leading authority for environmental information
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Who we are
Merger of the:
National Climatic Data Center, Asheville, North Carolina
National Geophysical Data Center, Boulder, Colorado
National Oceanographic Data Center, Silver Spring, Maryland 
Coastal Data Development, Stennis Space Center, Mississippi
Part of Strengthening NESDIS
To build upon the full spectrum of weather/climatic, oceanographic, coastal, and geophysical products and services that the Data Centers previously delivered
To provide consistent data management capability for all of NOAA


NCEI has a Nationwide Presence

Western RCSD

Alaska RCSD
Northeast RCC
A Eastern RCSD
Western RCC
High Plains RCC

. Midwestern RCC
NCE| @ n O -7
Central RCSD Southe-ast RCC

-
A A NCEI HQ
Pacific RCSD A
Southern RCSD
B *=ncel
Southern RCC

-

National Centers for Environmental Information (NCEI)
« Asheville, North Carolina
« Boulder, Colorado
+ Silver Spring, Maryland
« Stennis, Mississippi

A NCEI Field Locations

* Regional Climate Services Directors (RCSD)

@& Cooperative Institutes
B Regional Climate Centers (RCC)
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NCEI Geographic Locations:  20 locations (including RCCs):  *Anchorage, +Asheville, ^Baton Rouge, +Boulder, ^Champaign-Urbana, ^Chapel Hill, ‘Charleston, *Ft. Worth, *Honolulu, ^Ithaca, *Kansas City, `La Jolla,  ^Lincoln, `Madison, `Miami, ^Reno, *Seattle, +Silver Spring, +Stennis, *Taunton  [*RCSD (6), ^RCC (6), +Major Location (4), `Other (4)]
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