UNCLASSI FI ED

FY 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2006
Exhibit R-2

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602435N
PROGRAM ELEMENT TI TLE: OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH

COST: (Dollars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Nunber Act ual Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e Esti mat e
& Title

OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH
69, 447 62,470 48,718 50, 243 50, 809 51, 407 52,011

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This program el enment (PE) provides the unique,
fundamental progranmatic instrunent by which basic research on the natural environnment is transformed into
technol ogi cal devel opnents that provide new or enhanced warfare capabilities for the Battl espace Environnent
(BSE). The objectives of this program are net through neasuring, analyzing, nodeling and simulating, and
appl ying environnental factors affecting Naval material and operations in the BSE. This program provides for
BSE t echnol ogi cal devel opments that contribute to neeting top joint warfare capabilities established by the
Joint Chiefs of Staff, with primry enphasis on Joint Littoral Warfare and Joint Strike Warfare.

This PE fully supports the Director of Defense Research and Engi neering’s Sci ence and Technol ogy Strategy and
is coordinated with other DoD Conponents through the Defense Science and Technol ogy Reliance process. Wrk in
this programis related to and fully coordinated with efforts in accordance with the on-going Reliance joint

pl anni ng process. There is close coordination with the US Air Force and US Arny under the Reliance programin
the BSE categories of Lower Atnmosphere, Ocean Environnments, Space & Upper Atnosphere, and Terrestria
Environnments. Wthin the Naval Transfornati on Roadmap, the investment will contribute toward achieving each
of the "key transformational capabilities" required by Sea Strike, Sea Shield, and Sea Basing. Moreover,

envi ronnental information, environnmental nodels, and environnmental tactical decision aids that emerge from
this investnment will formone of the essential conponents of FORCEnet (which is the architecture for a highly
adaptive, human-centric, conprehensive maritime systemthat operates from seabed to space). The Navy program
i ncludes efforts that focus on, or have attributes that enhance, the affordability of warfighting systens.

Due to the nunber of efforts in this PE, the prograns described herein are representative of the work included
in this PE.
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DATE: Feb 2006

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602435N
PROGRAM ELEMENT TI TLE: OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH

B. PROGRAM CHANGE SUMVARY

FY 2005 FY 2006 FY 2007
FY 2006 President's Budget Subm ssion 69, 601 49, 793 50, 353
Congr essi onal Action 0 13,425 0
Congressional Undistributed Reducti ons/Resci ssions -53 -748 0
Executi on Adjustnments 866 0 0
FY 2005 SBIR - 967 0 0
Pr ogr am Real i gnnent 0 0 -1,504
Rat e Adj ustnments 0 0 -131
FY 2007 President's Budget Subm ssion 69, 447 62,470 48, 718

PROCGRAM CHANGE SUMVARY EXPLANATI ON
Techni cal : Not applicable.

Schedul e: Not applicable.

C. OTHER PROGRAM FUNDI NG SUMVARY
Not appli cabl e.

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.

E. PERFORMANCE METRI CS

Al'l Science and Technol ogy nodel inprovenents undergo a rigorous validation,
agai nst quantifiable metrics before being accepted for transition into operations. |In Marine Meteorol ogy, for
exanpl e, typical inprovenents over the past decade have ampbunted to a gain in skill of one forecast-day (i.e.
the 4-day forecast is now as skillful as the 3-day forecast of a decade ago), and tropical cyclone forecast
track error has been reduced by 50% It is expected that future increases in skill will continue at or above
this pace.

verification and eval uati on
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BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602435N PROGRAM ELEMENT TI TLE: OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH

PROJECT TI TLE: OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH

COST: (Dollars in Thousands)

Project FY 2005 FY 2006 FY 2007 FY 2008 FY 2009 FY 2010 FY 2011
Nunber Act ual Estimate Estimate Estimate Estimate Estinate Estinmate
& Title
OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH

48, 426 49, 045 48,718 50, 243 50, 809 51, 407 52,011

A. M SSI ON DESCRI PTI ON AND BUDGET | TEM JUSTI FI CATION:  This project provides technologies that formthe
natural environnent technical base on which all systens devel opnent and advanced technol ogy depend.
Furthernore, this technical base provides devel opments that nmay be utilized in the Future Naval Capabilities
programs: Organic M ne Counterneasures (MCM and Autononous Operations. This project contains the Nationa
Oceanographi c Partnership Program (NOPP) (Title Il, subtitle E, of Public Law 104-201) and efforts ained at
under st andi ng and predicting the inpacts of underwater sound on marine manmal s.

Maj or efforts of this project are devoted to: gaining real-tine know edge of the Battl espace Environnent
(BSE), determ ning the natural environnment needs of regional warfare, providing the on-scene commander with
the capability to exploit the environnent to tactical advantage and, devel opi ng at nospheric research rel ated
to detection of sea-skimring mssiles and strike warfare. This project provides natural environnent applied
research for all fleet operations and for current or emerging systens. Mjor devel opnents are routinely
transitioned to the Fleet Numerical Meteorol ogy and Oceanography Center and to the Naval Oceanographic O fice
where they are used to provide tinely information about the natural environment for all fleet operations.

Joint Littoral Warfare efforts address issues in undersea, surface, and air battl espace. Efforts include
ocean and at nmospheric analysis and prediction for real-tinme description of the operational environnment,
shal | ow wat er acoustics, nmultiple-influence sensors for undersea surveillance and weapon systens, and

i nfluences of the natural environnment on MCM and Anti-Submarine Warfare (ASW systens. Joint Strike Warfare
efforts address issues in air battlespace domi nance. Efforts include influences of the natural environnment on
air operations, electromagnetic (EM/electro-optic (EO systens used in intelligence, surveillance,

reconnai ssance, targeting, bonmb damage assessnent, and detection of mssile weapon systens. They also include
i mprovenments in tactical information managenent about the BSE
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B. ACCOWVPLI SHVENTS/ PLANNED PROGRAM

FY 2005 FY 2006 FY 2007
BATTLESPACE ENVI RONMENT (BSE) CONCEPT ENABLERS 18, 636 0 0

This activity focuses on concept enablers for the Battl espace Environnment (BSE) which represent technol ogy
devel opnents that are expected to provide revolutionary enabling capabilities, but require a |ong period of
devel opnent. Consideration is routinely given to the goals of this work to ensure that they are adequate for
t he presuned Naval warfare needs as reflected in higher [evel Navy Science and Technol ogy (S&T) strategy.

This particular activity is nost sensitive to opportunities as presented by breakthroughs in the basic
research domai n which may represent new opportunities for achieving goals of the BSE Concept Enablers
activity. The ever recurring theme of the BSE Concept Enablers activity is to advance technol ogi es that offer
the warfighter the greatest capabilities for gaining "advantage" over the natural environnent, both to
increase his warfighting ability and to deny an adversary any “hone field” advantage. The ains of this
activity are fully consistent with the Navy Transformati on Roadmap strategy.

The transition to a revised activities structure in this PE resulted in a 100% decrease in FY 2006 and FY
2007. FY 2006 and out BSE activities are reflected el sewhere within this PE

FY 2005 Acconpli shnents:

- Continued engi neered mcrobial synthesis and processing of energetic materials (Mwved into PE 0602435N in FY
2005. WIIl be noved to PE 0602236N in FY 2006 because of realignment of activities in PE 0602435N and PE
0602123N)

- Continued devel opment of reagentless sensors for weapons of mass destruction/expl osives, including

| um nescent quantum dot - based bi osensors and engi neered protein based sensors for detection of toxins (e.g.
ricin, donoic acid) and explosives (e.g., TNT, RDX). (WII| be noved to PE 0602123N in FY 2006 because of
realignment of activities).

- Conpl eted devel opnent of a new gl obal atnospheric ensenble prediction system for capturing uncertainty in
envi ronnental predictions. (NRL)

- Conpleted the field neasurenents and anal ysis of the air-sea interaction research effort with the goal of
i mprovi ng both ocean and atnobspheric forecasts. (NRL)
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The following efforts transition to new activity National Oceanographic Partenrship Program (NOPP) in FY 2006:
- Continued mari ne manmal program on noise mtigation

- Continued the foll owing NOPP efforts begun in earlier years: Real -Tine Forecasting System of Wnds, Wves,
and Surge in Tropical Cyclones; the Partnership for Advancing Interdisciplinary G obal Mdeling (PARADIGM); a
Partnership for Mdeling the Marine Environment of Puget Sound, WAshington; d obal Ocean Data Assimlation
Experiment (GODAE); Milti-Disciplinary Ocean Sensors for Environnmental Analyses and Networks (MOSEAN); and
Hybrid Coordi nate Ocean Moddel (HYCOM .

The following efforts transition to new activity Coastal Geosciences/ Optics/Biology in FY 2006:

- Continued al gorithm devel opnents for novel navigation and comruni cati ons anong mnul tiple Unmanned Undersea
Vehicles (UUVs). (NRL)

- Continued devel opnment of gravity-based navigation and a prototype accel eroneter/gravi neter system for
submari nes. (NRL)

- Continued work on Advanced Techni ques for Net-Centric Warfare to create a Naval Advanced Meteorol ogy and
Oceanogr aphy (METOC) Broker to reliably find and broker data from new and ad-hoc METOC data providers to the
war fighter in an automated manner. (NRL)

- Continued devel opment of a Benthic Unattended Generator to power an autononous ocean environmental profiler
and provi de denmonstration. (NRL)

- Initiated progranms in detection of fish by acoustic nmethods. (NRL)

FY 2006 Pl ans:
- Programtransitions to new activities as noted in FY 2005 acconpli shnents.
FY 2007 Pl ans:

- Programtransitions to new activities as noted in FY 2005 acconplishnments.

FY 2005 FY 2006 FY 2007
BATTLESPACE ENVI RONMENT (BSE) SENSORS AND DATA 7,701 0 0

This activity enconpasses efforts to devel op new, or enhance existing, shipboard, airborne, and spaceborne
sensors. Al so, appropriate inversion techniques and data handling techniques to obtain, store, and nmanage
environnental data. Data on a variety of processes in the environnent are essential for several reasons: the
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data can serve as input to conputer prediction schenes, data can be used to provide characterizations of
processes for use in other devel opnents, and data can be used in testing/validating the current understandi ng
of ocean and atnobspheric behavior. Consideration is routinely given to the basic research available in
Sensors and Data to determine if new opportunities exist that can be exploited to rapidly advance toward the
goal s of the Battl espace Environnent (BSE) Sensors and Data activity. Consideration is also routinely given
to the nature of the technical efforts to ensure that they represent the nost effective nmeans of achieving
progress. Efforts include use of organic sensors to characterize the operational environment in real-tinme for
i nput into performance prediction of warfighting systems. Developnments in the BSE Sensors and Data activity
are of inportance to littoral oceanography, anphibious warfare, M ne Counterneasures (MCM, and anti-submarine
warfare. A main enphasis of work in this area remains the littoral ocean which continues to be seen as the
primary battl espace of future conflicts. The BSE Sensors and Data activity supports the Navy Transfornmation
Roadmap strategy by providing required data that can be applied to battl espace characterization in near real-
time and enployed in intelligence, surveillance, and reconnai ssance.

The transition to a revised activities structure in this PE resulted in a 100% decrease in FY 2006 and FY
2007. FY 2006 and out BSE activities are reflected el sewhere within this PE

FY 2005 Accomplishnents:

The following efforts transition to new activity Coastal Geosciences/ Optics/Biology in FY 2006:

- Continued devel opment of optical property retrieval techniques to generate sharper inmages fromoptica
sensors that are often blurred by the environnent. (NRL)

- Continued biolum nescence sensor effort with enphasis on needs of the Special Warfare (SPECWAR) forces and
Naval Oceanographic O fice, survey capabilities, and use of the biolunm nescence sensors in joint field
nmeasurenents with ocean sensors to deternine persistence of the bioluninescence signal and the ocean factors
controlling the persistence.

- Continued efforts to use space-based optical sensors as input for both active and passive optical MCM sensor
performance prediction nodels.

- Continued to performfield data anal ysis of physics-based nmodels for hyperspectral imaging of the ocean
surface/ near-surface to establish what information can be deduced about the optical properties of the ocean's
upper | ayers.

- Continued nmodel devel oprment for diver visibility prediction in support of Explosive Ordnace Di sposal (EOD)
and SPECWAR operati ons.

- Continued devel opnent of sensors to characterize diver visibility in support of EOD and SPECWAR operati ons.
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- Continued field test of a shipborne Light Detection and Rangi ng (LI DAR) system for near surface

envi ronnental characterization. (NRL)

- Continued to extend studies of ionospheric scintillation phenonmena using satellite-satellite neasurenents
provi di ng near gl obal coverage using the Scintillation and Tonography Receiver in Space (CITRIS) instrunent to
the Space Test Program Satellite (STPSAT1) mi ssion. (NRL)

- Continued devel opment of innovative naval biosensors, biomaterials, and bioprocess technol ogy.

- Continued to refine algorithns that fuse sediment information extracted from operational sonars with

hi stori cal sedi nent databases. (NRL)

- Continued to identify and nodel the dom nant sources of coastal undersea environnmental electric and magnetic
noi se and develop nethods to mtigate their affects on nultiple sensor detection performance. (NRL)

- Continued a techni que using hyperspectral and notion imagery in the Littoral Zone (LZ) which offer new
possibilities for exploitation based on previous investigation. (NRL)

- Continued devel opment of adaptive algorithnms for inmage enhancenment using an operational MCM el ectro-optic
system and provide a denopnstration. (NRL)

- Conpl eted denonstration of littoral environnental nowcasting using airborne electro-optical notion imgery
and advanced oceanographi c nodels (NRL).

- Conpleted nodification of NRL algorithm which clusters features in sidescan imgery to perform 2D
clustering (by geospatial X, Y |ocation) of features on electronic charts and determned clutter density (NRL).
- Conpleted participation in joint field work with other Autononous Undersea Vehicle (AUV) technol ogy

devel opers and users to test undersea sensors. (NRL)

- Initiated prograns for pronising new biological and chemni cal sensors.

The following effort transitions to new activity Physical Gceanography in FY06:

- Continued to devel op i nproved ocean wave prediction, especially shoaling waves, based on the extensive basic
research neasurenment programs in this area over the past decade. (NRL)

FY 2006 Pl ans:

- Programtransitions to new activities as noted in FY 2005 acconplishnents.

FY 2007 Pl ans:

- Programtransitions to new activities as noted in FY 2005 acconplishnents.
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FY 2005 FY 2006 FY 2007
OCEAN AND ATMOSPHERI C MODELI NG PREDI CTI ON AND EFFECTS 11,734 0 0

The battl espace environment represents a critical factor in Naval warfare and in any Naval operation, often
resulting in a "go" or "no-go" decision for any contenplated action. The extent to which this environment can
be nmodel ed, through conputati onal nodels used in nmaking predictions of characteristics of the environnent,
provi des an inportant nmeans by which Naval forces can gain nastery over the environment and deny an adversary
"hone field" advantage. Consideration is routinely given to the nature of devel opnents in Ocean and

At nospheric Modeling/Prediction and Effects to ensure that the technical efforts take appropriate account of
devel opnents in basic research and represent the nost effective neans of achieving progress toward the goals
of the Ocean and At nospheric Mdeling/Prediction activity. Consideration is also routinely given to basic
research devel opnents in this active technology area that are ready for incorporation into this applied
research program This activity will enable Naval forces to have unprecedented know edge of the battl espace
and its environnmental conditions, which is fully consistent with the SEA POAER 21 strategy.

The transition to a revised activities structure in this PE resulted in a 100% decrease in FY 2006 and FY
2007. FY 2006 and out activities are reflected el sewhere within this PE

FY 2005 Accomplishnents:

- Conpleted first tests of coupled global and regional aerosol prediction systemw th data assimlation
Efforts ainmed to build on recent successes of the application of atnospheric nodeling denonstrated in
Operation Enduring Freedom

- Conpl eted techniques to provide scal abl e 3-D acoustic propagati on nodel into Navy Oceangraphi c and

At nospheric Master Library (OAM.). (NRL)

The followi ng projects transition to new activity Marine Meteorology in FY 2006:

- Continued devel opments in atnospheric effects on electromagnetics and el ectro-optics because of the centra
i nportance of el ectromagnetic and el ectro-optic propagation to many nodern warfare systens. (NRL)

- Continued to devel op nethods for determination of refractivity fromclutter as an inverse nethod of
obtaining the critical refractivity properties of the atnosphere that affect el ectromagnetic/electro-optic
propagati on.

The foll owing projects transition to new activity Physical Oceanography in FY 2006:
Rl Line Item 12
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- Continued the study of the effect of shoaling waves on ocean wave prediction. (NRL)

- Continued the devel opnent of techniques, software, and testing of a global relocation capability for ocean
circulation nmodels with a focus on the littoral ocean. (NRL)

- Continued devel opments of efforts in atnospheric and ocean nodel nowcast/forecast systens at a variety of
scal es (gl obal, regional, sem -enclosed seas, local) including relocateable and nested nodel s dependent on
other priorities in this area. (NRL)

- Continued to enploy ocean nodels to conplete 3-D acoustic sinmulations of space-tinme coherence of the
acoustic field, which is a primary characteristic related to detection performance of acoustic systens.

- Continued devel opnent in advanced on-board ocean nodels to nmaxinmze the on-board forecast capabilities
avail abl e to the on-scene conmander.

- Continued to extend current theory dealing with tidal variations in sound-speed to sound-speed events with
strong range dependence. (NRL)

- Continued study of coastally buoyant jets using a conbination of observations and nunmerical nodels. (NRL)
- Continued efforts in nested nodels to allow for a |arger domain ocean nodel to set boundary conditions for a
smal | er domai n nodel . | ncorporated high-resolution nests into the Navy Coastal Ocean Mddel (NCOM . (NRL)

- Continued devel opment of mass conserving baroclinic finite el enent nodels using discontinuous Gal erkin

met hods. (NRL)

- Continued studies of the nonitoring and eval uati on of ocean currents and water nmass properties near

t opographic control points in margi nal seas. (NRL)

-lnitiated effort in undersea persistent surveillance to provide detailed, real-tinme oceanographic informtion
for sensing and sensor performance predictions.

- Initiated devel opment of predictive capability of internal wave affects on the battl espace, including

af fects on acoustic transm ssion.

- Initiated effort in undersea persistent surveillance to provide detailed, real-tinme oceanographic

i nformati on for sensing and sensor performance predictions.

FY 2006 Pl ans:
- Programtransitions to new activities as noted in FY 2005 acconplishnents.
FY 2007 Pl ans:

- Programtransitions to new activities as noted in FY 2005 acconplishnents.
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FY 2005 FY 2006 FY 2007
NAVAL WARFARE SYSTEM FOCUSED EFFORTS 10, 355 0 0

This activity is the only applied research effort dedicated to determ nation of the inpact of the natura

envi ronnent on Naval warfare and Naval operations. As such, many questions about the inpact of the natura
envi ronnent on either operational systems or on Naval warfare systens under devel opment and their performance
beconme technical issues for this activity. The Littoral Zone (LZ) has been the natural environment of
greatest interest. Aspects of this environnent that greatly inpact Naval warfare are the generally shall ow
waters of the LZ, the consequent closeness and physical significance of the ocean bottom and the conplexities
i nherent to potentially rapid changes of the ocean structure as well as the ocean bottom Continua

evaluation is given to the state of Naval warfare systens to ensure that technol ogy devel opnent in the Nava
Warfare System Focused Efforts activity reflects the optinmum choices for greatest inpact of the work on Nava
systens. This activity, through its focus on inpact of the natural environnent on Naval warfare systens,
supports the Navy Transformati on Roadnap strategy by exploiting know edge of the environment to gain advant age
over potential adversaries.

The transition to a revised activities structure in this PE resulted in a 100% decrease in FY 2006 and FY
2007. FY 2006 and out the activities are reflected el sewhere within this PE

FY 2005 Acconpli shnents:

- Initiated and conpl et ed geoacoustic inversion techniques by verifying predictions of rough surface
scattering theories with | aboratory neasurenments. (NRL)

- Initiated and conpl eted expl osive placenent pattern for air-dropped M ne Counterneasure (MCM weapon systemns
using i nproved sedi ment shock physics nmodels. (NRL)

The following efforts transition to new activity Coastal Geosciences/ Optics/Biology in FY 2006:

- Continued innovative translator nmethods to apply mappings to xm request/response objects. (NRL)

- Continued to pursue techniques to allow determ nation of sedi ment m crofabric and geotechni cal properties

and their exploitation in prediction of mne burial. (NRL)

- Continued devel opment and testing of an underwater geo-nagnetic noi se nodel. (NRL)

- Initiated devel opment of adaptive algorithns to inprove MCM el ectro-optic sensor performance. (NRL)

- Initiated review of tools available to parse Wb Servi ces XM. descriptions. (NRL)

- Initiated devel opment of mapping functions to map the Advanced METOC Broker (AMB) schema to di scovered Wb
Rl Line Item 12
Page 10 of 26

UNCLASSI FI ED



UNCLASSI FI ED

FY 2007 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: Feb 2006
Exhi bit R-2a

BUDGET ACTIVITY: 02
PROGRAM ELEMENT: 0602435N PROGRAM ELEMENT TI TLE: OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH
PROJECT TI TLE: OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH

Servi ces schema. (NRL)

- Initiated collaboration with the Naval Postgraduate School on METOC ontol ogy devel opnent. (NRL)

- Initiated enhancenent to clustering algorithmto cluster features in 3D (e.g., geospatial X Y location plus
color) and determ ned clutter density. (NRL)

- Initiated design of human subject experiments to test user performance as a function of clutter in various
di splays (e.g., nautical, neteorological, aeronautical). (NRL)

The following efforts transition to new activity Ocean Acoustics in FY 2006:

- Continued to develop ability to optim ze 3-D sonar search path by incorporating environnmental uncertainty
into the acoustic propagation estinmates. (NRL)

- Continued anal ysis of experinental data sets to quantify the inpact of dynam c oceanography on acoustic ASW
system performance. (NRL)

- Initiated devel opment of an integrated hydrodynam c/acoustic propagati on nodeling capability for littora
regions to predict acoustic ASWsystem performance in dynam ¢ environnments. (NRL)

The following efforts transition to new activity Marine Meteorology in FY 2006:

- Continued devel opnent of techniques for analysis and exploitation of through-the-sensor technology for rapid
environnental assessnent in support of Sea Strike. (NRL)

- Continued further devel opment of techniques for inproving high-resolution environnental fields required for
chem cal / bi ol ogi cal warfare. (NRL)

The following effort transitions to new activity Physical Oceanography in FY 2006:

- Continued devel opi ng environnental ly sensitive, physics-based decision tools, and nmeasures of effectiveness
in predictive systens. (NRL)

FY 2006 Pl ans:

- Programtransitions to new activities as noted in FY 2005 acconplishnents.

FY 2007 Pl ans:

- Programtransitions to new activities as noted in FY 2005 acconpli shnents.
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FY 2005 FY 2006 FY 2007
MARI NE METEOROLOGY 0 9, 359 10, 003

The mari ne at nosphere affects nost aspects of Naval operations. This activity devel ops observing
technol ogi es, nodels, nunerical weather prediction (NWP) systens and tactical decision aids (TDA) that
descri be the atnospheric environnent and its inpacts on naval sensors and operations. This activity focuses
on uni quely marine aspects of atnospheric science such as air-sea interaction, coupled ocean-atnosphere
nodel i ng, el ectronmagnetic (EM and el ectro-optic (EO) propagation, coastal meteorol ogy, tropical cyclone
prediction, and the use of renpte sensing to obtain quantitative observations of atnospheric properties.
Aspects of the atnospheric environment of particular interest include near-surface phenonena that affect
refractivity, marine boundary |ayer dynami cs that affect clouds, rain, visibility and fog, and processes that
control tropical cyclone structure, track, and intensity. Objectives of this activity are inproved NW
systens and TDAs that provide nowcast and forecast skill at global, regional, and tactical scales for
operational support, sensor and system devel opnent, and performance prediction.

The transition fromother activities in this PE resulted in a 100%increase in FY 2006 and FY 2007.
FY 2005 Acconplishnents:

- Funded in other activities noted in the FY 2006 pl ans.

FY 2006 Pl ans:

Efforts noted below transitioned from BSE Concept Enabl er, Ocean and Atnospheric Mdeling/Prediction and
Ef fects, and Naval Warfare System Focused Efforts.

ONR

- Continue devel opnents in atnospheric effects on el ectromagnetics and el ectro-optics because of the centra
i nportance of el ectromagnetic and el ectro-optic propagation to many nodern warfare systens.

- Conpl ete devel opnent of nethods for determi nation of refractivity fromclutter as an inverse nethod of
obtaining the critical refractivity properties of the atnosphere that affect el ectromagnetic/electro-optic
propagati on.
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NRL

- Conpl ete devel opnent of techniques for anal ysis and exploitation of through-the-sensor technology for rapid
envi ronnental assessnent in support of Sea Strike. (NRL)

- Conpl ete devel opnent of a technique for inproving high-resolution environnental fields required for

chemni cal / bi ol ogi cal warfare defense. (NRL)

- Initiate application of predictability concepts to optim ze use of newgeneration satellite data to target

observation selection for maxinum forecast inpact in mlitary areas of interest. (NRL)

- Initiate exploitation of optiml nmethods for capturing uncertainty of environmental predictions on regiona
and | ocal scales for reliability estinmates of tactical paraneters. (NRL)

ONR and NRL
- Initiate effort to optim ze rapid environnental assessment using coupled air-sea systens to support multiple
warfare and nmission areas, with a particul ar enphasis on Special Warfare. (ONR and NRL)

FY 2007 Pl ans:

ONR
- Continue devel opnent of an electro-optic (EO propagati on nodel that accounts for the atnmospheric effects of
near-surface refraction, scintillation, aerosol extinction, illum nation and target, background and sensor

characteristics for incorporation into EO tactical decision aids and for supporting warfare systens

devel opnent .

- Initiate devel opnent and validation of the Advanced Propagati on Mbdel (APM to account for atnospheric
effects on electromagnetic (EM radiation, in particular, by the addition of the capability to describe HF
radi o frequencies.

- Initiate devel opnent of nethods for determ nation of refractivity fromclutter (RFC) as an inverse nethod of
obtaining the critical refractivity properties of the atnosphere that affect el ectromagnetic propagation

- Initiate and conplete the Rapid Transition Program (RTP) littoral warfare team adaptive sanpling integration
by conbi ni ng bathynmetry data froman the Renpote Environnmental Monitoring Units (REMJS) with other bathynetric
data as input to a nearshore wave- hydrodynam ¢ nodel for a nearshore nowcast. Forcing for nowcast is provided
by the Distributed Integrated Ocean Prediction System (Dl OPS).

NRL
- Continue application of predictability concepts to optim ze use of newgeneration satellite data to target
observation selection for maxi num forecast inmpact in mlitary areas of interest. (NRL)
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- Continue exploitation of optinmal nethods for capturing uncertainty of environnental predictions on regiona
and local scales for reliability estimates of tactical paraneters. (NRL)

ONR and NRL

- Continue effort to optim ze rapid environnental assessment using coupled air-sea systens to support multiple
warfare and mission areas, with a particul ar enphasis on Special Warfare. (ONR & NRL)

- Initiate the devel opnent of a real-tinme meteorol ogi cal and oceanographic battl espace characterization
capability (NOWCAST) that collects, processes and exploits on-scene environnmental data for Rapid Environnenta
Assessnent (REA). The systemwi |l conbi ne high-resolution atnospheric forecast information with 4-D data
assinmlation of on-scene observations (radar, satellite, conventional observations, etc) for custom zed
display at tinme and space scales relevant for tactical operation support (ONR & NRL).

- Initiate the devel opnent of global and nesoscal e aerosol/radi ati on nodels that account for the nmjor sources
(desert dust, sea spray, bionmass burning, industrial pollution) of visibility degradation in the atnosphere
and integrate with numerical weather prediction systens for an aerosol predictive capability than can support
mlitarily relevant tinme and space scales (ONR & NRL).

FY 2005 FY 2006 FY 2007
PHYSI CAL  OCEANOGRAPHY 0 12,970 12,971

The goal of this activity is to devel op Naval tactical uses of know edge of the physics of the ocean within
the battl espace environment. This is achieved through the devel opnent of predictive nodels of the water mass
structure, waves, currents, and air-sea interactions and devel opi ng neasurenent/observation technol ogy. O her
applications utilize know edge of the interaction of the water colum hydrodynam cs and the acoustics to
predi ct the undersea transm ssion characteristics and sources of uncertainty in these statistics. Utilizing
know edge of the ocean surface physics, the physical oceanography program seeks to exploit the conbination of
remotely sensed data, in-situ data, and adaptively sanpled data to optim ze predictions of ocean currents and
wat er columm structure. These predictions, custom databases, adaptive sanpling schenes and data prograns
serve Anti-Submarine Warfare (ASW, Naval Special Warfare (NSW, Sea-Basing, and nmine warfare needs.

The transition fromother activities in this PE resulted in a 100% i ncrease in FY 2006 and FY 2007.
FY 2005 Acconplishnents:
- Funded in other activities noted in the FY 2006 pl ans.
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FY 2006 Pl ans:

Efforts noted below transitioned from BSE Sensors and Data, Ocean and At nospheric Mdeling/Predictions and
Ef fects, and Naval Warfare System Focused Efforts.

ONR

- Continue undersea persistent surveillance effort with field efforts using ocean gliders to provide water
colum structure influencing acoustic propagation and all ow ng adaptati on of sanpling |ocations for optinmal

i nputs to ocean predictive nodels. (ONR)

- Continue to enpl oy ocean nodels to conplete 3-D acoustic sinulations of space-tine coherence of the acoustic
field, which is a primary characteristic related to detection performance of acoustic systens. (ONR)

NRL

- Continue devel opnent of nass conserving baroclinic finite el ement nodels using discontinuous Gal erkin

met hods. (NRL)

- Continue to extend current theory dealing with tidal variations in sound-speed to sound-speed events with
strong range-dependence. (NRL)

- Conpl ete the devel opnent of techni ques, software and testing of a global relocation capability for ocean
circulation nmodels with a focus on the littoral ocean. (NRL)

- Conplete study of coastally buoyant jets using a conbination of observations and nunerical nodels. (NRL)
- Conplete the study of the effect of shoaling waves on ocean wave prediction. (NRL)

- Initiate the devel opnent of next-generation nethods to estimate subsurface tenperature and salinity from
renotel y-sensed surface and sparse in-situ observations (NRL)

- Initiate the devel opnent of a data assim | ative nearshore nodeling capability using nmeasurenents to guide
hydrodynam c forecasts including data sanpling strategi es and nodel sensitivity to data. (NRL)

- Initiate the integration of hyperspectral inmagery into underwater autononmous vehicles and derive river
envi ronnental properties through a conbinati on of nodels and observations. (NRL)

ONR and NRL

- Continue studies of the nonitoring and eval uati on of ocean currents and water nmass properties near

t opographi ¢ control points in margi nal seas. (ONR and NRL)

- Continue devel oping environmental |y sensitive, physics-based decision tools, and neasures of effectiveness
in predictive systens. (ONR and NRL)
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- Continue to devel op i nproved ocean wave prediction, especially shoaling waves, based on the extensive basic
research neasurenent progranms in this area over the past decade. (ONR and NRL)

- Continue devel opnent in advanced on-board ocean nodels to maxim ze the on-board forecast capabilities

avail able to the on-scene conmander. (ONR and NRL)

- Continue devel opnents in atnospheric and ocean nodel nowcast/forecast systems at a variety of scales

(gl obal, regional, sem -enclosed seas, |local) including relocateable and nested nodel s dependent on other
priorities in this area. (ONR and NRL)

- Continue efforts in nested nodels to allow for a | arger domain ocean nodel to set boundary conditions for a
smal | er domai n nodel . I ncorporate high-resolution nests into the NCOM (ONR and NRL)

- Continue devel opnment of predictive capability of internal wave affects on the battlespace, including affects
on acoustic transm ssion. (ONR and NRL)

FY 2007 Pl ans:

ONR

- Continue undersea persistent surveillance effort with field efforts using ocean gliders to provide water
colum infrastructure influencing acoustic propagation and all owi ng adaptati on of sanmpling |ocations for
optimal assimlation into predictive ocean nodels. (ONR)

- Continue devel opment of techniques to enploy ocean nodels to perform conplete 3-D acoustic sinulations of
space-tinme coherence of the acoustic field, enabling predictions of detection performance for acoustic
systens. (ONR)

- Initiate and conpl ete the devel opment and i npl enentati on of new techni ques for paraneterizing fluxes of mass
and energy across the air-sea interface in coupled ocean-atnosphere nodels, to inprove operational predictions
of the battl espace environment. (ONR)

NRL

- Continue devel opnent of mass conserving baroclinic finite el ement nodels using discontinuous Gal erkin

met hods. (NRL)

- Continue to extend current theory dealing with tidal variations in sound-speed to sound-speed events with
strong range-dependence. (NRL)

- Continue the devel opnent of next-generation nethods to estimate subsurface tenperature and salinity from
renot el y-sensed surface and sparse in-situ observations (NRL)

- Continue the devel opnent of a data assim|ative nearshore nodeling capability using nmeasurenents to guide
hydrodynam c forecasts including data sanpling strategi es and nodel sensitivity to data. (NRL)
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- Continue the integration of hyperspectral imagery into underwater autononous vehicles and derive river
envi ronnental properties through a conbination of npdels and observations. (NRL)

ONR and NRL

- Continue studies of the nonitoring and eval uati on of ocean currents and water mass properties near

t opographi ¢ control points in margi nal seas. (ONR and NRL)

- Continue to develop inproved ocean wave prediction, especially shoaling waves, based on the extensive basic
research neasurenment programs in this area over the past decade. (ONR and NRL)

- Continue devel opnents in atnospheric and ocean nodel nowcast/forecast systens at a variety of scales

(gl obal, regional, sem -enclosed seas, local) including rel ocateable and nested nodel s dependent on ot her
priorities in this area. Incorporate high-resolution nests into the NCOM (ONR and NRL)

- Continue devel opnent of predictive capabilities for internal wave effects in the battl espace, including
acoustic transm ssion and buoyancy inpacts. (ONR and NRL)

FY 2005 FY 2006 FY 2007
COASTAL GEOSCI ENCES/ OPTI CS/ BI OLOGY 0 11, 584 11, 054

The goal of this activity is to determ ne the sources, distribution, and natural variability (concentration
and properties) of optically inportant matters in the coastal ocean in support of Naval M ne, Undersea, and
Special Warfare. Research investnments in this activity support the devel opnment and testing of expendabl e and
aut ononous bi ol um nescence sensors, the continued devel opnent of extended range underwater inmaging
technol ogi es, and al gorithm devel opnent and testing for application to ocean color renote sensing from
aircraft and space in order to characterize key features of the coastal battle space such as bathynetry,
shal | ow-wat er bottom types, and the distribution of ocean water optical properties.

The transition fromother activities in this PE resulted in a 100% i ncrease in FY 2006 and FY 2007.

FY 2005 Accomplishnents:

- Funded in other activities noted in the FY 2006 pl ans.

FY 2006 Pl ans:

Efforts noted below transitioned from BSE Concept Enabl ers, BSE Sensors and Data, and Naval Warfare System
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Focused Efforts.

ONR

- Continue biolum nescence sensor effort with enphasis on needs of the Special Warfare (SPECWAR) forces and
NAVOCEANO, survey capabilities, and use of the biolumni nescence sensors in joint field neasurenents with ocean
sensors to deternine persistence of the biolun nescence signal and the ocean factors controlling the

per si st ence.

- Continue efforts to use space-based optical sensors as input for both active and passive optical MM sensor
per formance prediction nodels.

- Continue devel opnment of innovative naval biosensors, biomaterials, and bi oprocess technol ogy.

- Continue programs for prom sing new biological and chem cal sensors.

- Continue nodel devel opnent for diver visibility prediction in support of EOD and SPECWAR operati ons.

- Continue devel opnent of sensors to characterize diver visibility in support of EOD and SPECWAR operati ons.
- Conplete programs in detection of fish by acoustic nethods.

- Conpl ete anal ysis of physics-based nodel s for hyperspectral imaging of the ocean surface/near-surface to
establish what information can be deduced about the optical properties of the ocean’s upper |ayers.

- Initiate engineering devel opnent and optim zation of sea-floor sedi ment energy harvesting system for
sust ai nabl e and aut ononous poweri ng of underwater sensor networks (coordinated with NRL Benthic Unattended
Cenerator effort in this area).

NRL

- Continue design of human subject experinments to test user performance as a function of clutter in various
di splays (e.g., nautical, neteorological, aeronautical)(NRL).

- Continue to pursue techniques to allow determ nation of sedinent m crofabric and geotechnical properties and
their exploitation in prediction of mine burial. (NRL)

- Continue devel opment and testing of an underwater geo-magnetic noise nodel. (NRL)

- Continue devel opment of adaptive algorithns to inprove MCM el ectro-optic sensor performance. (NRL)

- Continue devel opnment of adaptive algorithns for image enhancenment using an operational MCM el ectro-optic
system and provide a denopnstration. (NRL)

- Continue to refine algorithns that fuse sedinent information extracted from operational sonars with

hi storical sedi nent databases. (NRL)

- Continue devel opnent of gravity-based navigation by depl oying a conventional gravinmeter on a submarine.
(NRL)

- Continue devel opnent of a Benthic Unattended Generator to power an autononous ocean environnental profiler
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and provi de denonstration.

- Continue devel opnent of Wb Services registry search algorithnms (NRL).

- Continue innovative translator nmethods to apply mappings to xm request/response objects (NRL).

- Continue process to refine NPS's Met Oc ontol ogy (NRL).

- Conpl ete studies of ionospheric scintillation phenonena using satellite-satellite measurenents providing
near gl obal coverage using the Scintillation and Tonography Receiver in Space (CITRIS) instrument to the Space
Test Program Satellite (STPSAT1) m ssion. (NRL)

- Conplete work on Advanced Techni ques for Net-Centric Warfare to create a Naval Advanced METOC Broker to
reliably find and broker data from new and ad-hoc METOC data providers to the warfighter in an automated
manner. (NRL)

- Conplete algorithm devel opnents for novel navigation and communi cati ons anmong nulti ple (Unmanned Under sea
Vehicles (UUVs). (NRL)

- Conplete a technique using hyperspectral and notion inmagery in the LZ which offer new possibilities for
expl oi tati on based on previous investigation. (NRL)

- Conplete field test of a shipborne LIDAR system for near surface environnmental characterization. (NRL)

- Conplete AMB system architectural design and conplete devel opment of functions to parse xml and to map AMB
schema to Web Services schema (NRL).

- Conpl ete enhancement to clustering algorithmto cluster features in 3D and determne clutter density (NRL).
- Initiate investigation into appropriate nmeasures of reliability of data and data sources di scovered by AMB
(NRL) .

- Initiate experinments (and data collection) to test user performance as a function of display clutter. (NRL)
- Initiate devel opnent of snmall satellite calibration targets to determ ne atnospheric drag due to neutra
density via LIDAR renote sensing. (NRL)

FY 2007 Pl ans:

ONR

- Continue devel opment and testing in situ biolum nescence sensors and mappi ng bi ol um nescent properties.

- Continue efforts to use space-based optical sensors as input for both active and passive optical MM sensor
per formance prediction nodels.

- Continue devel opnent of bio-sensors, -materials, and —process technol ogy.
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- Continue devel opment of sensors and nodels to characterize and predict diver visibility in support of EOCD
and SPECWAR oper ati ons.

NRL

- Continue experinments and denonstrations to allow for enhanced human perfornmance via i nproved and aut omat ed
data displays. (NRL)

- Continue efforts to increase understanding of sediment properties for mne burial prediction. (NRL)

- Continue to devel op and test undersea noise nodels to inprove sensor prediction performance in the littora
zone. (NRL)

- Continue devel opment of adaptive algorithns to inprove mne counter-neasures (MCM el ectro-optic sensor and
system performance and provide a denpnstration. (NRL)

- Continue devel opnent of gravity-based navigation by depl oying a conventional gravinmeter on a submarine.
(NRL)

- Conpl ete devel opnent of Web Services registry search algorithnms (NRL).

- Conplete innovative translator nmethods to apply mappings to xm request/response objects (NRL).

- Conplete process to refine NPS's Met Oc ontol ogy (NRL).

- Conplete investigation into appropriate measures of reliability of data and data sources di scovered by AMB
(NRL) .

- Conplete experinents (and data collection) to test user performance as a function of display clutter. (NRL)
- Conpl ete devel opnent of snmll satellite calibration targets to determ ne atnospheric drag due to neutra
density via LIDAR renote sensing. (NRL)

ONR and NRL
- Continue devel opnent of a Benthic Unattended Generator to power an autononous ocean environnental profiler
and provi de denmonstration. (ONR and NRL)

FY 2005 FY 2006 FY 2007
OCEAN ACQUSTI CS 0 5,418 4,999

This activity is dedicated to the deternination of the inpact of the natural ocean environment on acoustic
wave phenonena in support of Naval undersea warfare and underwater force protection operations. This activity
studi es underwater acoustic propagation, scattering from ocean boundaries, and anbi ent noise issues that
i rpact the devel opment and enpl oynment of acoustic systens. The Littoral Zone (LZ) has been the ocean
envi ronnent of greatest interest. Aspects of this environment, that greatly inpact underwater acoustic
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systens, are the shallow water included in the LZ, the consequent cl oseness and physical significance of the
ocean bottom and the conplexities inherent to rapid changes of the ocean structure. The objectives of this
program are net through measuring, analyzing, nodeling and sinulating, and exploiting ocean acoustic factors
to gain advantage over potential adversaries using undersea acoustic systenms. Results of this activity
support acoustic sensor and system devel opnent, performance prediction, and tactical decision aids.

The transition fromother activities in this PE resulted in a 100% i ncrease in FY 2006 and FY 2007.
FY 2005 Accomplishnents:

- Funded in other activities noted in the FY 2006 pl ans.

FY 2006 Pl ans:

Efforts noted below transitioned from Naval Warfare System Focused Efforts.

NRL

- Continue to develop a nethod to optim ze 3-D sonar search path by incorporating environnmental uncertainty
into the acoustic propagation estinmates. (NRL)

- Continue devel opnent of an integrated hydrodynam c/acoustic propagati on nodeling capability for littora
regions to predict acoustic anti-submarine warfare (ASW system performance in dynam c environments. (NRL)

- Conplete analysis of experinmental data sets to quantify the inpact of dynanmi c oceanography on acoustic ASW
system performance. (NRL)

- Initiate devel opnent of a tactical decision aid (TDA) that can predict the dynam ¢ oceanographic
characteristics of shallowwater internal waves and their effects on underwater acoustic signals. (NRL)

FY 2007 Pl ans:

NRL

- Continue to develop a nethod to optim ze 3-D sonar search path by incorporating environnental uncertainty
into the acoustic propagation estimtes. (NRL)

- Continue devel opnent of an integrated hydrodynam c/acoustic propagati on nodeling capability for littora
regions to predict acoustic anti-submarine warfare (ASW system performance in dynam ¢ environnments. (NRL)
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- Continue devel opment of a tactical decision aid (TDA) that can predict the dynam ¢ oceanographic
characteristics of shallowwater internal waves and their effects on underwater acoustic signals. (NRL)

FY 2005 FY 2006 FY 2007
NATI ONAL OCEANOGRAPHI C PARTNERSHI P PROGRAM ( NOPP) 0 9,714 9,691

This activity focuses on U S. Navy investnents in the National COceanographic Partnership Program ( NOPP).

NOPP, established by the U S. Congress (Public Law 104-201) in Fiscal Year 1997, is a unique collaboration
anong 15 federal agencies involved in conducting, funding, or utilizing results of ocean research. NOPP' s
value to the Navy derives fromthe capacity of the partnership to enable and ensure nmulti-agency efforts where
such col | aborati on enhances efficiency or effectiveness, and/or reduces costs. Major areas of investnent by
NOPP i ncl ude: devel opnent of an integrated coastal ocean observation system and devel opnent of sensors,

communi cations and data acquisition, storage and processing tools required to effect it; nodernization of
ocean research and observation infrastructure; and, marine mammual -rel ated research

The transition fromother activities in this PE resulted in a 100% i ncrease in FY 2006 and FY 2007.
FY 2005 Acconplishnents:

- Funded in other activities noted in the FY 2006 pl ans.

FY 2006 Pl ans:

Efforts noted bel ow transitioned from BSE Concept Enabl er

ONR

- Continue marine manmal program on noi se mtigation.

- Continue real-tinme forecasting systemof w nds, waves and surge in tropical cyclones.

- Continue The Partnership for Advancing Interdisciplinary d obal Mdeling (PARAD GV .

- Continue G obal Ocean Data Assimlation Experinent (GODAE).

- Continue Hybrid Coordi nate OCcean Mddel (HYCOM .

- Conplete the Multi-Disciplinary Ocean Sensors for Environnental Anal yses and Networks (MOSEAN).
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FY 2007 Pl ans:

DATE: Feb 2006

PROGRAM ELEMENT TI TLE: OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH

i ncludi ng assessment of GODAE boundary conditions

bi ol ogi cal paraneters

ONR
- Continue marine mammal program on noise mitigation
- Continue real-tine forecasting systemof w nds, waves and surge in tropical cyclones.
- Continue The Partnership for Advancing Interdisciplinary G obal Mdeling (PARAD GV .
- Continue G obal Ocean Data Assimilation Experinment (GODAE)
for use in coastal ocean predictions.
- Continue Hybrid Coordi nate Ccean Mbdel (HYCOM .
- Initiate wirel ess communi cati ons for the coastal ocean
- Initiate new nmethods for detection of fish, fish populations and mappi ng of fish habitat.
- Initiate devel opnent of sensors for sustained, autononopus neasurenent of chenical or
in the ocean.
CONGRESSI ONAL PLUS- UPS:

FY 2005 FY 2006
Bl OLUM NESCENCE TRUTH DATA MEASUREMENT AND SI GNATURE DETECTI ON 963 0

Conti nued research into the devel opnent of affordable,
depl oynent and permt the rapid neasurenent
dat abase for future research. Advances in basic research over
have enabl ed the devel opment of a fundanenta

be affected.

conpact,

severa
under st andi ng of the phenonmena and the Navy operations that

efficient sensors that
of bi ol uni nescence in the world' s oceans in order
years on biolum nescence in the ocean

FY 2005

FY 2006

CARBON NANOTUBE- BASED RADI ATI ON HARD NON- VI OLATI LE RAM

4,341

0

Ef fort supported devel oprent al
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PROJECT TI TLE: OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH

FY 2005 FY 2006
4,051 0

COASTAL ENVI RONMVENTAL EFFECTS

Ef fort supported next generation of technical capabilities to acquire, collect, detect and analyze
contam nants in the coastal environnent.

FY 2005 FY 2006
COASTAL MASI NT 0 4,200
This effort supports coastal MASINT research.

FY 2005 FY 2006
CONTI NUATI ON OF RESEARCH | N OCEAN TECHNOLOGY AND AUTONOMOUS 0 4, 800
MARI NE SENSORS

This effort supports continuation of research in ocean technol ogy and aut ononous mari ne sensors research.

FY 2005

FY 2006

EXTENDED CAPABI LI TY UNDERWATER OPTI CAL | MAG NG

963

0

Effort continued research into devel opnent of smaller, nore energy efficient sensors for

aut ononous under wat er

vehicles with an enhanced ability to detect and identify man-made objects in support of m ne and undersea

war f ar e.

FY 2005

FY 2006

| NTEGRATED LI TTORAL SENSOR NETWORK

963

1, 800

The central goal of the Integrated Littoral Sensor Network was to integrate scientific resources and
understanding so as to enable rapid and effective response to potential terrorist threats as well as to
epi sodic natural or accidental hazards, such as severe storns, harnful al gae bloonms or toxic spills.
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PROJECT TI TLE: OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH

Deliverables to the Navy were a portable suite of sensors,

nodel s and informatics techni ques for

di agnosi s, and predictions of manmade and natural water-borne pathogens and toxins in ports,
wat er s.

FY 2005 FY 2006
NEW JERSEY COASTAL OBSERVI NG SYSTEM 0 1, 000
This effort supports the New Jersey Coastal OCbserving System

FY 2005 FY 2006
OCEANOGRAPHI C SENSORS FOR MCM AUTONOMOUS MARI NE SENSORS 2,412 0

Continued research into the devel opment of snall
vehi cl es designed for covert characterization of denied areas,
MCM oper ati ons.

| ow- power sensors to be used on snal
thereby it gave the Navy a new capability in

FY 2005

FY 2006

4,822

SOUTHEAST COASTAL OCEAN OBSERVI NG SYSTEM ( SEACOOS)

1, 625

FY 2005 - This effort SEACOCS. It
under st andi ng of atnospheric,

Cari bbean basin and in the surrounding |arger-scal e systens.

conti nued funding for

oceani ¢ and coupl ed behaviors in the southeastern U S.

FY 2006 - This effort supports the Sout heast Coastal Ocean Observing System
FY 2005 FY 2006
SURA COASTAL OCEAN OBSERVATI ON PROGRAM ( SCOOP) 2,506 0

The Sout heastern Universities Research Association (SURA) Coasta
wor ked towards the goal of providing a national systemfor
occur in America's vital coastal waters.

Rl Line Item 12
Page 25 of 26

UNCLASSI FI ED

DATE: Feb 2006

PROGRAM ELEMENT TI TLE: OCEAN WARFI GHTI NG ENVI RONMENT APPLI ED RESEARCH

det ection,
bays and littora

aut ononous under wat er

enhanced data access to significantly inprove the
Bahanes,

nort hern

Ocean Cbserving Prediction (SCOOP) Program
observing and predicting the nyriad events that

The SCOOP proposed to take on the task of integrating diverse
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systens at the national |level. Deliverables were software nodul es for data transport and data translation
conputing storage & services, nunerous denonstrations, and programintegration

C. OTHER PROGRAM FUNDI NG SUMVARY:

NAVY RELATED RDT&E:

PE 0601153N (Def ense Research Sci ences)

PE 0602114N (Power Projection Applied Research)

PE 0602123N (Force Protection Applied Research)

PE 0602235N (Common Picture Applied Research)

PE 0602271N (RF Systens Applied Research)

PE 0602747N (Undersea Warfare Applied Research)

PE 0602782N (M ne and Expeditionary Warfare Applied Research)
PE 0603207N (Air/ Ccean Tactical Applications)

PE 0603271N (RF Systens Advanced Technol ogy)

PE 0603747N (Undersea Warfare Advanced Technol ogy)

PE 0603782N (M ne & Expeditionary Warfare Advanced Technol ogy)
PE 0604218N (Air/ Ccean Equi pnent Engi neering)

NON- NAVY RELATED RDT&E:

PE 0602601F (Space Technol ogy)

PE 0602784A (M Ilitary Engineering Technol ogy)
PE 0603401F (Advanced Spacecraft Technol ogy)

D. ACQUI SI TI ON STRATEGY:
Not appl i cabl e.
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