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NOAA is an agency that enriches life §
through science. Our reach from sun to

seafloor helps to keep citizens informed of |
the changing environment around them. B

Mission: Science, Service, & Stewardship Q‘“ )
To understand and predict changes | , '
climate, weather, oceans, and coasts '*x- -

To share that knowledge and information with

others, and §

To conserve and manage coastal and marlne

ecosystems and resources.
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=)< NOAA’s unique assets support our
egrated mission

NOAA professionals Observing Systems
- 20,000 staff - ~125 weather radars
- 12,500 FTE - 10 satellites
.~ 230 Engineers

- 3 buoy networks

- NOAA Corps - the Nation’s 7th .
: - 210 tide gages

Uniformed Service

- 7,500 contractors Ships and Aircraft
- 18 National Labs & Science . 16 ships
Centers

. . - 9 aircrafts
High Performance Computing

- J supercomputers

Okeanos Explorer NOAA G4 and P3 NOAA Employee Operating AWIPS TAO Buoy



Observing System
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Achievements



For a 10 year period from 2005 to 2015, the overall
comms availability was 97% due to serve weather
Implementation of 4G and VSAT Back Up Restores
availability to 99.99% Reducing Downtime

Commercial T1 and Frame Relay service with auto fail-over (DoD and FAA radar data)

Phased implementation approach

Networx contract extended in March 2017

Comms contract rebid in 2020 (unknown impact)

NEXRAD Software update in Build 18 to
improve link stability & status reporting

84 sites installed

11 NWS VSAT
46 NWS 4G
21 DoD 4G

4 FAA 4G

1 FAA VSAT




< Joint S/DoD Radar Deplo M
ico

= to Puerto
Hurricane Maria severely damaged the FAA’s WSR-88D Doppler Radar in PR. NWS,
through the FEMA NRCC, requested DoD support to deploy two USMC tactical

Doppler radars to re-establish coverage. The USMC radars were selected because of
their ability to export NEXGEN Level 3 data.

With the support of the Navy PEO C4l PMW 120, Navy SPAWARS, Pacific,
NORTHCOM, MARFORNORTH, and USMC 2MEF, an unprecedented joint
engineering effort began to bring the X-band radar data into the NWS Advanced
Weather Interactive Processing System (AWIPS, the primary forecasting support
system for the NWS). The radars will be connected to NWS VSAT units to move the
data into the NWS system where it can be utilized by forecasters in San Juan or at
back-up forecast offices to provide life-saving forecasts and warnings.

On 21 Oct 17, Marine forecasters and technicians will arrive with the radars in PR.
They will link up with SPAWARS and NWS Radar Operations Center technicians to
establish the two sites and begin the final efforts to assimilate the radar data into the
NWS AWIPS. NWS will also support interim communications from the FAA’s Terminal
Doppler Weather Radar to the NWS AWIPS system to enable forecasters to utilize it
for forecasts and warnings.



N Completely dual system (Xmtrs,
W = =y Revrs, Processors) for higher
G along-track resolution and
L redundancy
8 KW Solid State Power Amplifiers
" for improved sensitivity
. Local Osc o e — Pmrigzs:f%jraﬂz (5 dBZ -> _9 dBZ)
G —{
el ] [P * Upgraded processors are the

same as used in NOAA’s NEXRAD
WSR-88D ground radar

* Replacement antenna motors to
double rotation speed and along-
track resolution

Radar Control Unit

Antenna Servo
Amplifier Unit

Nav. Data
(RINU & GPS)




ler Radar

N42RF TDR Captures FO Tornado Data on Vortex-SE Mission Flight

Reflectivity, showing
very heavy rain and a
strong inflow/updraft
from the right

FO Tornado from Ground Spotter

Doppler Velocity — Brown/orange
away from aircraft and green/blue
toward plane. Tornadic signature
Is where the velocity direction
changes

New TDR system is collecting research and
operational data with higher sensitivity and resolution
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1)
2)
3)
4)
5)

Width of electronics
housing

Fixed Target - Resolution Verification
Time Response Verification

Sensor Offset Derivation

Dynamic Liquid Tare test

Range Accuracy Verification

diameter of collar
provides extra area
to set level rod

Mobile, integrated multi-sensor
mount and DCP platform

Mesh aluminum
radar target

Microcontroller
hardware for

/ automated target
motion




Saildrone 2017: Interdisciplinary Ocean
Observations from the Arctic to the Tropics 2020

R ol
\ Christian Meinig!, Edward Cokelet!, Meghan Cronin?, Jessica Cross', Alex De Robertis3, Richard Jenkins4, Carey Kuhn3, Noah
/ f Lawrence-Slavas', Calvin Mordy?, Phyllis Stabeno', Adrienne Sutton?, Dongxiao Zhang?, Jessica Crance?, Jennifer Keene?, Stacy

Y

& Maenner!, Heather Tabisola?

SARURONE CEN A SPRCIICATIONS MO SENIOL VIR h ﬁS/PMEE, 3SNOAA/Alaska Fislqeries Science Center, “Saild
. - s Y
S

0000:00000

Ocean Current Profiling:
TRLS

Salldrone Water Temperature (color bar) and Fur Seal Tracks (magenta)
24-MAY-2016 fo 03-SEP-2016
with Eariler Max. lce Extent on 05—-APR—2016

2017 ADCP Comparison Outside San Francisco Bay

! .

* PMEL developed ASVCO, system

178°W 1720w osow measures pco2, pH = Teledyne RDI Workhorse 300 kHz
7 1 ’
Seplhe ssaivured ot 8. 5. 100, 203, 800, 1008, 2000 = 1-hour values transmitted via Iridium in * Dual GPS & Vectornav IMU

= Compares favorably with mooring
observation testing completed off
California

near real time

= Compares favorably with ship and
mooring observation testing completed
off California

Saildrone Gen 4

2016 Mission Results

Oceanography: TRL 5-9 Fisherles Acoustics: TRL 7 Marine Mammal Acoustics: TRL 6

Baseline Comparl
Right whale

Saildrone observations of pollock schools
June 23,2016 | wind: 16 knots | vehicle speed: 2 knots.

Depth (m)
Echo Strength

POLLOCK AGGREGATION SEA FLOOR

* Measured 14 atmospheric and oceanic = Continuously measured fish acoustic backscatter = Tracked 30 satellite-tagged, adult-female : A;ot{sor;dfsslr:;zrded 231 of 236 mission days and
parameters with Kongsberg/Simrad AS echosounder fur seals as they foraged over ~70 days g .Izlne t :;: ° re.il:.’ m.g;t el il
* 1-Hz sampling with 1-minute data = High-quality measurements at wind speeds less + saildrones spent 65 days covering fur- halb' rones spenCI - EdVS within rig| w.a elcrl |f:a .
Transmitted via Iridium in near real time than 20 knots seal grid ~2 times ba 'tlf’t BRI -5 R B IO (I VTR el
= Compares favorably with ship and mooring = Comparisons with research vessel indicate that = Followed and recorded behavior and prey aseline acoustic -comparls'ons ) : )
observations shallow pollock react to ship noise field of 2 fur seals for 1.3 and 2 days *  Successful acoustic detection of killer whale with possible
@ detection of right, fin and humpback whale(s) F. .-
v Acknowledgements: This program is a multi-institutional effort and we thank all the teams of contributors in supporting the design, development, and operations of these missions towards our -
. common goals. We thank the officers and crew of the NOAA ship Oscar Dyson and Bell Shimada for their invaluable assistance during the Saildrone comparisons. This work is funded by NOAA-OAR and CPO.







OES-16 vs GOES-13

GOES-16

https:/imww.flickr.com/photos/noaasatellites/32441255306



Challenges
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elage Radar Upgrad

Replace 360 degree scanning
Lower Fuselage Weather

Radar with AN/APY-11
Multimode Radar System

Weather, AlS,
Air-to-Air

LN 3457
LT 31 .47

Inverse Synthetic
Aperture (ISAR)

Synthetic
Aperture (SAR)

16 16



GOES-16

Transition to operations and any remaining cal/val of the instruments and
products, especially the Magnetometer

Extreme Ultraviclet
and X Ray Irradiance Fe
Sensor [EXIS)

Solar Ultraviolet
mager {SUVI)

' Acvanced
4 Geostationary Lightaing b, Daseboe Imager
= Mapper [GLM) € (ADI)
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