Spring COPC Update
03-04 May 2016

CAPT Greg Ireton, Commanding Officer
Mr. Mark Jarrett, Technical Director
CAPT Nick Vincent, Executive Officer

semmmmmm  Naval Oceanography meessssssssssssssssssssssss = Approved for Public Release m




Agenda

e Overview of NAVOCEANQO’s missions

e Structure within Navy

 Value of COPC and its related activities
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NAVOCEANO Mission

To optimize sea power by applying relevant
oceanographic knowledge in support of
U.S. National Security
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Highly Qualified, Scientific, & Motivated
Military and Civilian Work Force ¢

NAVOCEANO Civilian
Receives Award for
5000+ days of survey

b
“ER

Civ/Mil Survey Team
recognized for disaster Civilian
1stresponse. scientists
analyzing
real-time
MIW survey ||

Six survey ships deployed worldwide
require 300+ FTE to operate

NAVOCEANO
Civilian 704 . Fleet Survey Team provides
Contractor 60 TOtav W@ka@me. rapid response to Fleet Rgmts
Military 23 ~ 855 Education % Total
Total 787 g Ph.D 4 %
.D. 0
Fleet Survey Team M.A/M.S. 19 %
Ci\(ilian 23 B.A./B.S. 47 %
Military 45 Assoc. Deg 12 %
Total 68

Other 18 %

. Scientific . Technical Prof

The Deep Bench for Warfighting
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Taskmg, Collection, Processiing, Exploitation and
Analysis, and Dissemination (TCPED)

Exploitation and Analysis
TOFAS for MISSION PLANNING

« ASW -
DRIFT FORECASTS. Miw %

* LOST OBJECTS .« EXW -
* OIL / CONTAMINANTS

" TIDE TIME SERIES
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+ Military Survey Ships (T-AGS)
+ Hydrographic Survey Launch (HSL) g

+ Maritime Homeland Defense
Mine Warfare SWATH Vessels

+ Airborne Coastal Survey (ACS)
+ Fleet Survey Team (FST)

+ Autonomous Underwater Vehicles (AUVS)

+ Profiling Floats, Buoys &
Marine Mammals

+ Environmental Acoustic
Recording System (EARS)

+ Naval Platforms (TTS)

+ Satellites

+ National and International Data §
Exchange Agreements

Persistent & State of the Art
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Deep Water ‘ Surf Zone
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Iridium, Freewave, & Acoustic Comms

wErl - REMUS 100

Over a Decade of Full Ocean Depth AUV Expertise
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Mission: Persistent autonomous
oceanographic data collection.

Description:

Unsophisticated deployment
Long-duration 4-6 mos on-station
Iridium Comms

Piloted 24/7 by NAVO Glider
Operations Center

Optimize ocean feature
characterization for tactical and
operational products for ASW,
MIW, AMW, and Special Ops.
Current Inventory: 50 Operational
Endstate: 150 gliders by end of
FY 15 (50/50/50 plan)

Platforms:
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T-AGS 60 Class (5 per - 10 per)
USS vessels of opportunity
Coalition forces assets

Range patrol craft

.ft‘ GPS and Iridium antenna in fin
St

Science Payload AntennaFin

Front Main Rear Main
Fore Wet Section Housing Section Housing Section

Cl e e e =

Aft Wet Section
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Persistent sampling with gliders in the Physical Battlespace leads to...

Predictive Physical Battlespace Awareness for decision superiority in
the maritime domain

 Ocean currents —unmanned systems, mine/debris drift models, SAR
« SST - sound velocity profiles, acoustic propagation, beam attenuation
 Fronts and eddies & sonic layer depth — environmental exploitation

 Ocean optics — vertical and horizontal visibility, asset vulnerability
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Marine Mammals

w,:
(‘Lﬂ_red 101 NAVO profiling floats reporting
I 18 Oct - 01 Nov 2013

~4 yellow - NAVO Regional Ocean Model areas:,“‘l,
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Observations Ocean Models Forecasting

Global — Regional — Coastal — Port

Satellite & In situ 9 km 3 km 300 m 10 m
e o R T =\ - 3D Full Physics

i ey o o i AN | ll - Forecasts to 7 days

- Nesting / Boundary

Oceanographers
- Configure models

- Interpret forecasts & observations
- Evaluate uncertainty
- Tailor analysis to Navy mission

Civilian — Military Forecasting Teams

Gfoton
pelft3D

Groton
NCOM

-

Super Computers — Networks — Servers
0 \ i _ s B .‘r"" r
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CNMOC Modeling Roadmap

COAMPS-TC h

COAMPS >
Foagional Alr-0osan National Earth Systems Prediction Capability (ESPC) is

| W tch Il 02 the future of NWP and METOC guidance fields
ayewa
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| MNAVGEM > from the current infrastructure and model suites
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DoD Supercomputing Resource Center (DSRC)
+ Among the top supercomputing centers in the world
+ Peak computing capability of 777 Teraflops

Petascale Data Storage and Mgmt

i + Top Tier of Nation’s secure and scalable
data management and archival facilities

Cutting-edge Networking
Defense Researcl}:RE;?ineering Network CO n n eCt | V | ty

ST + Stennis designated DISA C2 Mega-site

+ Resilient, multi-GB connectivity via
Defense Research & Engineering
Network (DREN) to all major
nationwide gov’t, industrial, and
academic networks
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e Structure within Navy
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Fleet Alignment

Chief of Naval Operations
(CNO)

WW Washington, DC

Commander, Fleet Forces Command
(USFF)

Yok K Norfolk, VA

Commander, Naval Meteorology
and Oceanography Command

Naval Information Forces,

NAVIFOR
: (CNMOC) *\k S(uffolk VA? Man, Train, Equip
> ¢ Stennis Space Center, MS Ops Roadiness
Naval Oceanographic Office
(NAVOCEANO)
. SSC, MS
Fleet Numerical Meteorology U.S. Naval Observatory
And Oceanography Center
FNMOC | & (USNO)
p— ( ) Naval Oceanography <47 washington, DC
Monterey, CA Operations Command
(NOOC)
Fleet Weather Center — SSC, MS Fleet Weather Center
(FWC-SD) . (FWC-N)
" san Diego. CA Naval Meteorology And Norfolk, VA
Oceanography Professional
Development Center (NMOPDC)
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 Value of COPC and its related activities
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Data Providers

NCO/SS

557t WW(DoD OTN)

FNMOC

NAVO

CLS America/ARGOS

Academia
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Data Type

CTDs, Gliders,
Profiling Floats, XBTs,
Marine Mammals,
Moored Buoys, Fixed
Stations, Ship Reports,
Drifting Buoys

—_

I

CTDs, Gliders, —
Profiling Floats, XBTs,
Marine Mammals,
Moored Buoys, Fixed
Stations, Ship Reports,
Drifting Buoys

CTDs, XBTs, Ship
Reports, Drifting Buoys,
Moored Buoys,

Fixed Stations

CTDs, Gliders, XBTs,
Profiling Floats, Ship
Reports, Drifting Buoys

—

Products

BUFR

NAVO Specific
Profiling Floats
and Drifters

Character Codj

COPC OPCs

FNMOC

Numerical Weather
Prediction

NWS/NCWCP

Numerical Weather
Prediction

NAVOCEANO

Ocean Forecast
Capability
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Data Providers
NOAA/NESDIS
(COPC OTN)

Satellite Inputs Products
_ ~ 64 M obs/d
Data Type SST } obsieay
MetOp (A&B),
N-18. N-19, IR Imagery
MTSAT SST

JPL/IFREMER GHRSST

FMQ-17(NAVO)

557t WW (DoD OTN)

NASA

KORDI

FNMOC (DoD OTN)
JAXA

Ocean Feature Analysis
Annotated AVHRR/VIIRS

~——

Jason- 2, Cryosat-2
Jason-3, AltiKa

MSG SST

Windsat SST
~ 450K obs/day

GOES E&W Altimetry

SSHA/SWH/WS
S-NPP

Ocean Optics
MODIS AQUA

Visibility & Attenuation

Visible Imagery

~11 M obs/day
Ice Characterization

COMS-1 GOCI

SSM/I, SSM/IS EDR
AMSR2

COPC OPCs

FNMOC

Numerical Weather
Prediction

NWS/NCWCP

Numerical Weather
Prediction

NESDIS/OSPO

Ocean Heat Content

NAVOCEANO

Ocean Forecast
Capability
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AVO JAG/CCM Related Circuit

v Upgraded NAVO to NWS Suitland, MD circuit from 28 to 400
Mbps
v COPC 2" Connection

DISA implemented circuit from Buckley AFB to Boulder, CO OC-48 (2 Gbps)
Will establish alternate comms pathway

» NAVOQO'’s Boulder circuit pending implementation; ECD April

2016

» NIPRNET Federated Gateway/Mission Partner Gateway
(NFG/MPG)

» Joint Regional Security Stack / Joint Information Environment
(JRSS/JIE)

v' Stennis DISN upgrades

Implemented diverse OC-192 circuits, provides survivability to Stennis DoD
customers

Working path (south bound route) to Keesler AFB
Protect path (north bound route) to Eglin AFB
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Summary

« COPC partnerships enable:

—Access to full range of satellite
data

—Access to observational data

—Sharing of model data
—Coordination of standards

—Networks to efficiently and safely move METOC
iInformation among the partners

e Impact: Naval forces get the relevant and timely
environmental data to support operations around
the globe
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Questions?
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