UNCLASSIFIED

FY 2001 RDT&E, N BUDGET | TEM JUSTI FI CATI ON SHEET DATE: February 2000

BUDGET ACTIVITY: 2 PROGRAM ELEMENT: 0602435N
PROGRAM ELEMENT TI TLE: COceanographi ¢ and At nobspheric Technol ogy

(U COST (Dollars in thousands)

PROJECT
NUMBER & FY 1999 FY 2000 FY 2001 FY 2002 FY 2003 FY 2004 FY 2005 TO TOTAL
TI TLE ACTUAL ESTI MATE  ESTI MATE  ESTI MATE ESTI MATE  ESTI MATE  ESTI MATE COVPLETE PROGRAM

N A QOceanogr aphi ¢ and At nospheric Technol ogy
69, 411 72,681 60, 320 63, 764 61, 674 61,178 60, 134 CONT. CONT.

A. (U M SSI ON DESCRI PTI ON AND BUDGET ITEM JUSTI FI CATI ON: Thi s Program El ement (PE) provides the fundamental programmtic

i nstrunent by which basic research on the natural environment is transformed into technol ogy devel opnents that provi de new
or enhanced warfare capabilities. This PE also provides technol ogies that formthe natural -environment technical base on
which all systens devel opnent and advanced technol ogy depend. This PE contains the National Oceanographic Partnership
Program (NOPP) (Title Il, subtitle E, of Public Law 104-201) enacted into law for FY 1997. A mmjor conponent of the program
supports Organi ¢ M ne Count er neasur es.

(U Due to the sheer volunme of efforts included in this PE, the prograns described in the Acconplishnents and Pl ans
sections are representative selections of the work included in this PE

(U This PE provides for ocean and at nospheric technol ogy devel opnents that contribute to neeting top joint warfare
capabilities established by the Joint Chiefs of Staff. Major efforts of this PE are devoted to (1) gaining real-tine
know edge of the battlefield s natural environnent, (2) determ ning the natural-environment needs of regional warfare, (3)
providi ng the on-scene conmander the capability to exploit the environnent to tactical advantage, and (4) devel oping
at nospheric research related to detection of sea-skinmng nmissiles and strike warfare.

(U This PE provides natural -environment applied research for all fleet operations and for current or energing systens.
This PE supports virtually all the Joint M ssion Areas/Support Areas with primary enphasis on Joint Littoral Warfare and
Joint Strike Warfare. Specifically:

(U Joint Littoral Warfare efforts address issues in undersea, surface, and air battlespace. Prograns include ocean
and at nospheric prediction for real-tinme description of the operational environnent, shallow water (SW acoustics and
mul tiple-influence sensors for undersea surveillance and weapon systens, and influences of the natural environment on mne
count erreasure (MCM systens.
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(U Joint Strike Warfare efforts address issues in air battlespace dom nance. Prograns include influences of the
natural environnent on el ectromagnetic (EM/electro-optic (EO systens used in the targeting and detection of mssile weapon
systens as well as inprovenents in tactical information nanagenent about the natural environnent.

(U These efforts support the Joint Warfare Strategy "Forward Fromthe Sea." This programfully supports the Director
of Defense Research and Engi neering’s Science and Technol ogy Strategy and is coordinated with other DoD Conponents through
t he Defense Science and Technol ogy Reliance process. Wrk in this PE is related to and fully coordinated with efforts in
accordance with the ongoing Reliance joint planning process. There is close coordination with the US Air Force and US Arny
under the Reliance programin the Battl espace Environnent categories of Lower Atnosphere, Ocean Environments, Space & Upper
At nrosphere, and Terrestrial Environnments.

(U The Navy programincludes projects that focus on, or have attributes that enhance, the affordability of warfighting
syst ens.

(U JUSTI FI CATI ON FOR BUDGET ACTIVITY: This programis budgeted within the APPLI ED RESEARCH Budget Activity because it
i nvestigates technol ogi cal advances with possi ble applications toward solution of specific Naval problens, short of a mmjor

devel oprent effort.
(U PROGRAM ACCOWVPLI SHVENTS AND PLANS:
1. (U FY 1999 ACCOVPLI SHVENTS:

(U) NATURAL- ENVI RONMVENT | SSUES | N UNDERSEA SURVEI LLANCE AND WEAPONS:

(U Denpbnstrated techniques for adapting to the natural environment for in-situ, near-real-tine
reverberation assessnment and clutter control, optimzing sonar operation in conplex, shallow water
natural environments so as to further advance active techni ques for detection of the quiet subnarine
t hreat.

- (U Analyzed FY 98 test data to address potential exploitation of internal waves in shall ow water under
surface-duct conditions for md-water surveillance by hull-nounted sonar.

- (U) Devel oped predictive capability for optimm placenment and fusion of acoustic/nonacoustic sensors in
strongly range-dependent natural environments such as straits and gulfs.

- (U Conpl eted validation of high frequency underwater acoustic noi se nodel s and conduct experinental
eval uations of the false-alarm classification-error performance of newl y devel oped noi se exploitation
al gorithns.
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- (U Denpnstrated performance i nprovenents of natural-environnment enhanced signal processing algorithms
usi ng geo-acoustical inversion techniques.

- (U Performed detail ed anal yses of high-frequency acoustic data obtained in several shallow water |ocales
wi th the purpose of creating an adaptive basis for undersea weapon performance prediction in shallow
wat er .

- (U Continued participation with PE 0603792N i n devel opnent of underwater acoustic conmmunications to
establi sh communi cati ons capability between submarine/ submarine and ot her platforns.

(U) NATURAL- ENVI RONMENT | NFLUENCES ON MCM SYSTEMS, | NCLUDI NG LI TTORAL OCEANOGRAPHY:
(U) Continued devel opment of autonompus ocean vehicle technology (and related natural -environnent sensor
technol ogy) with selective field work ainmed at denonstrating increasing |evels of capability in this
t echnol ogy area which offers great promise for virtually all naval missions in the littoral zone.

- (U Continued devel opnent of the Naval Surface Warfare Center Test Facility in conjunction with allied
uni versities and governnent agencies to provide for nmonitoring and neasurenent of the ocean environnent
to contribute to marine vehicle research, especially in the context of mne counterneasures.

- (U Continued efforts in hyperspectral renpote sensing technology to build a capability for detailed
resolution of littoral ocean characteristics; this work, in collaboration with devel opnents in PE
0602232N and PE 0603794N, supports the Naval Earth Map Observer (NEMO) satellite planned for |aunch in FY
00 with products ainmed for the Warfighter Support Center at Naval Oceanographic O fice (NAVOCEANO and
the Marine Corps Intelligence Agency.

- (U Provided an initial spatial variability nodel (low grazing angle bottomreverberation backscattering,
bott om penetration/sedi nent scattering) and data bases to Naval Surface Warfare Center (NSWC), Coast al
Systens Station (NSWC-CSS) for MCM system devel opnent.

- (U Processed Sea-Vi ew ng- W de-Fi el d-of -Vi ew Sensor data and other satellite data in near real time using
new al gorithns to extract coastal optical absorption and scattering. Utilized these new algorithms to
create a regional data base for forward strategic area.

- (U Initiated efforts on ocean color algorithns and ocean process nodels to devel op the capability for
inferring aspects of ocean vertical structure fromrenotel y-sensed ocean color, especially in the
littoral ocean where this technology will inpact use of optical devices in MCMand aid in the resol ution
of conpl ex ocean processes that affect other warfare mnissions.

- (U Transitioned algorithms for extracting real-tinme seafloor data fromtoroidal volunme sonar system
(TVSS) and side | ook sonar (SLS) sonars to NSWC- CSS.

- (U Conducted final test for algorithms for extracting real-tinme sound speed and surface reverberation
data from TVSS sonar.
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- (U Initiated devel opnent of algorithms to extract real-tine data on the natural environnent in denied
areas using Synthetic Aperture Sonar (SAS) and Laser Line Scanner System

- (U Integrated mcro-scale nodeling of fluid/gas flow into data base predictive npodel incorporating
oceanogr aphic forcing functions for use by the explosive mne neutralization community.

- (U Initiated effort to extend geoacoustic data base algorithns to geotechnical data base algorithns.

- (U Conducted a field study of mne mgration and burial behavior in |ow energy/ muddy beach natural
envi ronment s.

- (U Evaluated the Predictive Visibility Mdel in terns of performance in various natural environments and
determine the feasibility of inprovenents to the nodel to provide the natural-environnent basis for
opti cal MCM syst ens.

- (U Conducted final and conprehensive experinment on influence of bubbles in shall ow water on sonar
performance, especially in terns of MCM systens.

- (U Began applying and validating final nodels of bubble distributions and high-frequency acoustic
propagation in a shall ow water bubbly medi um

- (U Planned and conducted a full-band spatial/tenporal coherence nmeasurement in a very-shallow water site
and utilized these data to test predictions/hypotheses regarding the oceanographic factors which affect
t he phase stability of the waterborne paths involved in real aperture and SAS systens for MCM anal yzed
data fromthe high-clutter natural environnent to provide an upper bound for the statistical
characterization of bottomclutter which will be utilized in the clutter nodel.

- (U Biosensor technology for MCM was devel oped, especially in terns of a biolum nescence sensor for the
Navy Special Warfare forces to provide vulnerability assessnment to detection through “bi ol um nescence
trails.”

(U) OCEAN AND ATMOSPHERI C PREDI CTI ON:
(U) Continued testing other high-order advection schenes. Conpared with ol der schemes and test in the
California Current region.
- (U Investigated the effect of higher-order schenes on passive tracer dispersion.
- (U Delivered Very High Resolution (VHR) Coastal Mddel with inproved advection.
- (U Delivered dobal Layered Mddel with inproved advection and subduction/ventilation capability.
(U Initiated eddy-resol ving gl obal ocean nodel devel opnent including data assimlation.
(U) Devel oped and transition to 6.4 a shipboard tactical ocean nowcast/forecast nodel that allows for VHR
(to 100 m.
( Transi tioned Asian Seas Shall ow Water Assim | ation/Forecast System (SWAFS) including data
assimlation to 6.4. Developed rel ocatable baroclinic tide nodel.
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(U Continued efforts in critical evaluation of new predictive schenes as a neans of achi eving nore
effective nodel s.

(U Denpbnstrated the over-water clear-air weather detection capability of the operational system SPY-1
on-board the USS O Kane.

(U) Denpbnstrated and Depl oyed a nonhydrostatic tactical scale prediction systemin Bahrain for use in
forecasting weather effects for operational planning; systemtransitioned to operations and schedul ed for
full deployment in FY 00/01.

(U) ATMOSPHERI C | NFLUENCES ON EM EO SYSTEMS:

(U) Na

(U Denmpnstrated a gl obal aerosol transport prediction capability through prediction of the transport of
an Asian dust event across the Pacific Ocean.

(U Completed a series of surf/coastal aerosol characterization experinents to enabl e devel opnent of a
surf aerosol nodel for EO propagation prediction.

(U Interfaced the coastal aerosol nodel with the EO Tactical Decision Aid and with the coastal aerosol
data assimlation systemto provide a nore conplete basis for EO systens, especially those used in
detecti on of sea-skimer mssiles.

(U Transitioned i nproved EM propagati on effects decision aids incorporating terrain, surface clutter,
airborne platforns, etc, thus expanding the capability to assess effects of the natural environment on
radar systemns.

(U Transitioned to Naval Sea Systenms Command and Space and Naval Warfare Systens Command a snmall d obal
Positioning Systemrecei ver based system for neasuring atnmospheric refractivity structure.

(U) Continued efforts in characterizing PM10 in the atnosphere of southern California, especially as it
relates to operations and testing at naval bases in the area.

tional Oceanographic Partnership Program

(U Used a Broad Agency Announcenent to solicit new ideas and efforts in Data Assimlation and Mdeling
as well as in Ocean Observation Capabilities: in Data Assim|ation and Modeling, recent workshops

i ndicated the need for a new structural paradi gm under which a conmunity-wi de effort would build a Iinked
system of resources and coll aborations | eading to new scientific insight and synthesis of new results
with broad utility for the ocean community; in Ccean Observation the focus is on establishing the neans
for continuous, high resolution of oceanic processes.

(U) Continued evolution of efforts in “virtual” ocean data and renmpte sensing centers/facilities to
capitalize on existing centers by devel opi ng broad comunity access/exchange of Navy, National Oceanic
and At nospheric, and other data bases together with data display and assinilation techniques.
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- (U Continued evolution of efforts aimed at a National Littoral “Laboratory” with the |Iong-term ai m of
portabl e coastal ocean/atnosphere forecasting capabilities.

- (U Continued partnership efforts in oceanography to optim ze resources, intellectual talent, and
facilities in ocean sciences focused upon ocean observing technol ogi es.

- (U Continued with selected aspects of efforts that devel op and/or denonstrate Coastal and Open QOcean
Observational Techni ques; Cbservational Systens; Sensors and Sensing; and Modeling/ Data Assimlation.

- (U Uilized Secretary of the Navy/Chief of Naval Operations (SECNAV/ CNO Qceanographic Research chairs
to further pronpte the collaboration of distinguished university scientists with Navy/Mrine Corps
activities; a primary aimis to achieve a synthesis of results and understanding in key oceanographic
areas inportant to Navy/Marine Corps operations.

2. (U FY 2000 PLAN

(U) NATURAL- ENVI RONMVENT | SSUES | N UNDERSEA SURVEI LLANCE AND WEAPONS:
(U Earlier work on |ow frequency active acoustics successfully demonstrated capabilities to discrimnate
against clutter fromenvironnental features in a deep ocean setting (algorithnms have transitioned and

been i nplenmented in the Low Frequency Active Fleet System); further devel opment will continue in active
acoustics to provide capabilities for detection of the “quiet” submarine with special enphasis on shall ow
wat er regions; acoustic field nmeasurenents, nodeling, and data analysis will be enployed as well as joint

efforts with fleet activities, The Techni cal Cooperation Program and the North Atlantic Treaty
Organi zati on Suprene Allied Conmander Atlantic (NATO SACLANT) Centre; validation and refinenent of md-
frequency bistatic bottom surface, and volune scattering nodels will be a main focus.

- (U Continue devel opnents in shallow water acoustics to advance capabilities to exploit the natural
environment for optinmal submarine detection, especially in the littoral zone where oceanographic

condi tions can be highly variable both spatially and tenporally; advances will conme fromtheoretical
nodel ing to describe sound interaction with the ocean surface, the ocean bottom and with variabl e ocean
processes (ocean fronts and internal waves); further quantification will be found for the result that

acoustic propagation in shallow water regions can be greatly influenced by the presence of internal
solitary waves.

- (U) Continue devel opnents in undersea noi se characterization to enabl e acoustic detection/processor
systens (distributed systens; focused and adaptive beanform ng; matched-field processing) to reject fal se
al armms; coupl ed hydrodynamni c-acousti c noi se source nodels from propeller cavitation and surf-generated
br eaki ng wave noise will be the focus of effort; noise properties are of major inportance to efforts in
PE 0602314N.
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- (U Continue devel opnents in natural -environment enhanced signal processing, including nethods for
estimating characteristics of the natural environment from acoustic neasurenents; devel op techni ques that
exploit key qualitative features of acoustic signals and thus offer near real-time |ocalization.

- (U Use a science/technology teamto ensure application of the | atest devel opnments in oceanography and
acoustics in the planning and assessnent of fleet Ship Anti Surface Warfare Readi ness Effectiveness and
Measuring Program (SHAREM exercises; apply conputer sinulation/warfare effectiveness tools to SHAREM
aimis to reveal how oceanographi c/acoustic properties affect system performance and hel p focus future
basi c/ appl i ed research.

- (U) Continue devel opnent of high-frequency acoustics, including underwater acoustics conmunications,
based on assessnent of the area as of FY 99.

(U) NATURAL- ENVI RONMENT | NFLUENCES ON MCM SYSTEMS, | NCLUDI NG LI TTORAL OCEANOGRAPHY:

(U) Continue devel opment of the technologies that will contribute toward the |ong-term goals of
determ ning influences of the natural environnent on MCM systens and tactics and enabling real-tine
characteristics of the natural environment to be known to the on-scene conmander; this goal wll be

achi eved through devel opnents in several technol ogies (coastal ocean prediction, with waves and currents;
ocean sanpling; renpte sensing; acoustics; optics; magnetics; hydrodynan cs; chem stry; geol ogy/ sedi nent
dynam cs; bi osensor technology; etc.) and the “network-centric” approach by which the conmponent

technol ogies will be applied for use by the on-scene conmander.

- (U) Develop high-resolution littoral ocean nodels, including waves and currents, for use in predicting
oceanogr aphic characteristics in the littoral zone significant to MCM operations; the aimis to
transition the capability to NAVOCEANO, indirect use of wave properties to infer bottom bathynetry will
al so be devel oped.

- (U) Autononmous Ocean Sanpling Network technology for MCMwi Il continue devel opment, primarily using
comrerci al -of f-the-shel f technol ogy; a series of field experinments featuring increasing |evels of
difficulty; the revolutionary nature of this ocean technology will continue to be denonstrated through

col I aboration wi th NAVOCEANO and ot her participants.

- (U Continue devel opnent of renpte sensing techniques to gain information about the littoral ocean,
especi al ly ocean bathynetry which has a significant inmpact on mne counterneasure operations as well as
anmphi bi ous operations; the aimis to provide NAVOCEANO with a worl dwi de capability for inferring bottom
depths and other characteristics of the littoral ocean; Precise Tine/Tinme Interval technology will be
devel oped for precise position capability, especially critical for Mne Warfare and MCM operati ons.
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- (U Continue devel opnent, in collaboration with devel opnents in PE 0602232N and PE 0603794N, of
algorithns to enploy with the NEMO satellite planned for launch in FY 00 with products ainmed for the
Warfi ghter Support Center at NAVOCEANO and the Marine Corps Intelligence Agency.

- (U Place increasing enphasis on the devel opnment of physics-based littoral ocean col or nodels to enable
remot el y-sensed hyperspectral data to infer physical processes in the ocean; these nodels will enable the
nost effective exploitation of hyperspectral satellite imgery, which prom ses to be a mpjor advance in
the ability to probe the littoral ocean vertical structure for the purposes of littoral warfare;
algorithnms will transition to NAVOCEANO

- (U Continue devel opnent of inpact of the natural environnent on high-frequency acoustics in terns of
synthetic aperture sonar and other high-resolution acoustic nethods of mne detection/classification;
results in this area are inportant to devel opments underway in PE 0602315N.

- (U Continue devel opnent in characterization of gas content of wet sands as a critical aspect of the
natural environnent that affects the effectiveness of explosive mne neutralization techniques.

- (U Continue devel opnent of hydrodynam c interactions with mnes, including hydro-sedi nentol ogi cal
aspects, to gain nore accurate ability to predict the behavior of mnes in SW such as their possible
novenent and burial; this capability will provide the mne warfare community significant aid in terns of
types of operations needed to clear an area.

- (U) Continue biolum nescence sensor work aimed for transition to Navy Special Warfare Forces; this work

wi Il enable the Navy Special Warfare Forces to assess vulnerability of their operations to detection via
“bi ol um nescence trails,” which is a high priority with Commander, Navy Special Warfare Conmmand.
- (U) Conmputer sinulation/sensitivity analyses of operations in the littoral zone will continue devel opnent

for the evaluation of optinumtactical effectiveness, given the variable characteristics of the natural
envi ronment .

(U) OCEAN AND ATMOSPHERI C PREDI CTI ON:
(U Continue to devel op ocean nodel nowcast/forecast capabilities at a variety of scales (global and
basi n, regional and seni -encl osed seas, and local), including relocateable and nested nbdels, with the
ai m of providing for transition through PE 0603207N to fl eet operational users.

- (U Continue devel opnent efforts for advanced on-board oceanographic nodels that utilize real-tinme data;
aimis to ultimtely nerge several nodels to enable the on-board nodel to provide a full suite
(oceanographi ¢, acoustic, biologic, optical, visibility, etc.) of predictive capabilities for the on-
scene user in the FY 05 tinmefrane.

- (U Performocean data assinilation, nodel interconparisons, testing and validation with oceanographic
nodel s under devel opnent and do so in close collaboration with the Oceanographer of the Navy.
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- (U Continue devel opnents in the area of coupl ed ocean/ at nosphere nodels to achieve nore accurate
i ncorporation of the effects of interactions between the two nedi a.

- (U Continue devel opnent of atnospheric nodels with the goal of providing Fleet Nunerical Meterological
and Cceanogr aphi ¢ Conmand (FNMOC) with gl obal prediction capabilities that use a nested procedure to go
fromglobal to regional to | ocal descriptions; adaptation of nodels to massive parallel conputers wll
continue as a neans of achieving greater speed and efficiencies.

- (U On-scene weather prediction capability has been under devel opnent and has denpnstrated sone degree of
maturity; a prelimnary capability has been established in Bahrain at the request of U S. Central
Command to provide real-tine, on-scene weather prediction for operations in the Persian Gulf.

- (U Wth the advent of nore capable prediction procedures data assinilation techniques for the
at nospheric nodels will receive increased attention; in particular, the SPY-1 operational tactical radar
wi || undergo continued testing for use of the radar returns to infer detailed | ocal atnospheric
conditions, which in turn may be used to renpve weather “clutter” fromthe radar display.

- (U The remarkabl e acconplishment of deriving vector wind fields fromsatellite data dramatically
i ncreased the nunber of weather stations (by orders of magnitude) and led to a substantial increase in
daily wi nd observations; this achievement |ays the basis for further devel opnents in satellite
applications to neteorol ogy; application of wi nd-derived information to tropical cyclone structure, to
severe storns, and to rain-rate will be developed; artificial intelligence procedures will continue to be
devel oped for automated inference of significant atnospheric characteristics.

- (U Build on the past work on aerosols and transport nodels to start the process of constructing an end-
to-end observation, analysis, and prediction systemfor use at FNMOC and wi th on-scene forecast systens;
continue field work on coastal aerosols and dust.

(U) ATMOSPHERI C | NFLUENCES ON EM EO SYSTEMS:

(U As a consequence of previous work on EM propagation in the atnmosphere, nuch know edge has been gained
on the nature and magni tude of variability in EM propagati on caused by the natural environnent;
devel oprments will yield nbdels that nore thoroughly incorporate atnospheric effects of refraction,
extinction, turbul ence, and rough boundaries; npbdels are made available to the entire EM user community
through transition to NAVOCEANG, a specific focus for airborne and ship platforns will be the Advanced
Propagati on Mbdel that conbi nes previ ous conponent nodels for terrain and range-dependence.

- (U Continue field neasurenents to quantify atnospheric effects on EM propagati on; an experinment in the
sumrer of FY 00 is to focus on a “rough” evaporation duct and the anomal ous properties that result.
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(U) Continue devel opment of tactical decision aids to enable the fleet user of EM systens to nore fully
expl oit system capabilities and/ or anomal ous conditions of propagation in the atnosphere which are often
of significant magnitude in terns of range and altitude nodifications.

(U EO sensors are inportant in surface warfare and strike warfare, as denonstrated in the Persian Gulf
conflict; inprovenents in EO propagation nodels will be developed in terms of atnospheric effects such as
background radi ance, transmittance, refractivity, aerosols, and clouds; the Advanced Navy Aerosol Model
(incorporating near surface effects over the open ocean inportant for detection of sea-skimming mssiles)
is expected to be conpleted in this timefrane; nodels are nmade available to the entire EO user conmunity
through transition to NAVOCEANO.

(U Continue the international program El ectro-Optical Propagation Assessnent and Coastal Environnent
(EOPACE) as an effective nmeans of gathering field neasurenents to test and verify atnospheric effects on
el ectro-optic propagation, especially in coastal environnments.

(U Continue efforts toward making the El ectro-Optical Tactical Decision Aid and El ectro-Magnetic
Tactical Decision Aid (EOTDA/ EMIDA) nore inclusive of atnospheric effects and nore useful to the fleet
operators.

(U Continue efforts in characterizing PM10 in the atnosphere of southern California, especially as to
operations and testing at naval bases in the area, with the focus on field studies and emi ssion studies.

NOPP:

(U Continue evolution of efforts in “virtual” ocean data and renpte sensing centers/facilities to
capitalize on existing centers by devel opi ng broad community access/exchange of Navy, NOAA, and ot her
dat a bases together with data display and assimlation techniques.

(U) Continue evolution of efforts ained at a National Littoral “Laboratory” with the |long-term ai m of
“portabl e” coastal ocean/atnosphere forecasting capabilities.

(U) Continue partnership efforts in oceanography to optim ze resources, intellectual talent, and
facilities in ocean sciences focused upon ocean observing technol ogies, goal is to advance national ocean
capability.

(U Continue with selected aspects of efforts that devel op and/or denpbnstrate Coastal and Open Ccean
Observational Techni ques; Cbservational Systens; Sensors and Sensing; and Modeling/Data Assimlation.
(U Utilize SECNAV/ CNO Cceanogr aphi ¢ Research Chairs to further pronote the collaboration of

di stingui shed university scientists with Navy/Marine Corps activities; a prinmary aimis to achieve a
synthesis of results and understanding in key oceanographic areas inportant to Navy/ Marine Corps

oper ati ons.
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3. (U FEY 2001 PLAN

(U) NATURAL- ENVI RONMVENT | SSUES | N UNDERSEA SURVEI LLANCE AND WEAPONS:

(U) Continue devel opnent in active acoustics to provide capabilities for detection of the “quiet”
submarine with special enphasis on shall ow water regions; acoustic field nmeasurenents, nodeling, and data
analysis will be enployed as well as joint efforts with fleet activiti es, The Techni cal Cooperation
Program and the NATO SACLANT Centre; conplete and transition to NAVOCEANO and Warfare Centers
statistical nodels for characterizing the probabilities of false alarns due to broadband clutter.

- (U Continue devel opnents in shall ow water acoustics to advance capabilities to exploit the natural
environment for optinmal submarine detection, especially in the littoral zone where oceanographic

condi tions can be highly variable both spatially and tenporally; advances will conme fromtheoretical
nodel ing to describe sound interaction with the ocean surface, the ocean bottom and with variabl e ocean
processes (ocean fronts and internal waves); further quantification will be found for the result that

acoustic propagation in shallow water regions can be greatly influenced by the presence of internal
solitary waves.

- (U) Continue devel opnents in undersea noi se characterization to enabl e acoustic detection/processor
systens (distributed systens; focused and adaptive beanform ng; matched-field processing) to reject fal se
al arms; conduct initial denonstration of false-target rejection algorithns based on biol ogi cal and ship-
radi ated noi se discrimnants; noise properties are of major inportance to devel opnments in PE 0602314N.

- (U Continue devel opnents in natural -environnment enhanced signal processing, including nethods for
estimating characteristics of the natural environment from acoustic nmeasurenments; attention will be given
to the active acoustics case in which great advantage nay be gained in choosing the propagating signal,
perhaps sufficient to discrimnate object echoes fromnnatural boundary reverberation.

- (U Continue with interactions with the fleet SHAREM exerci ses to maxi nm ze use of “cutting-edge”
basi c/applied research in the interpretation and analysis of fleet exercise results; aimis to reveal how
oceanogr aphi c/ acoustic properties affect system performance and hel p focus future basic/applied research.

- (U) Continue devel opnent of high-frequency acoustics, including underwater acoustics conmunications, with
new focus established by assessnent of the area as of FY 99.

(U) NATURAL- ENVI RONMENT | NFLUENCES ON MCM SYSTEMS, | NCLUDI NG LI TTORAL OCEANOGRAPHY:

- (U) Continue devel opnent of the technol ogies that contribute toward establishment of a “network-centric”
capability to provide the on-scene commander with real-ti ne know edge of the environment, know edge of
systens sensitivities, and know edge of their optinum operational effectiveness, all made useabl e through
appropriate tactical decision aids.
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- (U Continue devel opnent of high-resolution littoral ocean npdels, including waves and currents, for use
in predicting oceanographic characteristics in the littoral zone significant to MCM operations; the aim
is to transition the capability to NAVOCEANG, indirect use of wave properties to infer bottom bathynetry
will also be devel oped to a hi gher degree of precision.

- (U Continue devel opnent of Autononpbus Ocean Sanpling Network technology for MCM primarily through the
use of commercial -of f-the-shel f conponents and col | aborati on with NAVOCEANO and ot her participants.

- (U Continue devel opnent of renpte sensing techniques to gain information about the littoral ocean,
especi al ly ocean bathynetry which has a significant inmpact on mne counterneasure operations as well as
anmphi bi ous operations; continue devel opnents in Precise Tine/Tinme Interval technology to provide greater
precision in position determination, especially in mne Warfare and MCM operati ons.

- (U Continue devel opnent of physics-based littoral ocean color nodels for the effective exploitation of
hyperspectral satellite inmagery to probe littoral ocean vertical structure for the purposes of littoral
warfare; algorithms will transition to NAVOCEANO.

- (U Continue devel opnent, in collaboration with devel opnents in PE 0602232N and PE 0603794N, of
algorithns to enploy with the NEMO satellite planned for launch in FY 00 with products ainmed for the
Warfighter Support Center at NAVOCEANO and the Marine Corps Intelligence Agency; post-launch focus will
be on calibration with known features and validation.

- (U Continue devel opnent of inpact of the natural environnment on high-frequency acoustics relevant to
synthetic aperture sonar and other high-resolution acoustic nethods of mne detection/classification;
results in this area are inportant to devel opments underway in PE 0602315N.

- (U Continue devel opnent in characterization of gas content of wet sands as a critical aspect of the
natural environnent that affects the effectiveness of explosive mne neutralization techniques.

- (U Continue devel opment of hydrodynanmic interactions with m nes, including hydro-sedi nentol ogi cal
aspects, to gain nore accurate predictive ability for the behavior of mnes in shallow water (mne
drift/burial).

- (U Continue devel opnents in biolun nescence sensors focused on transition of an Autononmpbus Underwat er
Vehi cl e capabl e sensor to the Navy Special Warfare forces and on devel opnent of an expendabl e and
af f ordabl e bi ol um nescence sensor for NAVOCEANO.

- (U Continue devel opnent of conputer sinulation/sensitivity studies of operations in the littoral zone to
determ ne optinumtactical effectiveness under the difficult conditions of the littoral region.

(U) OCEAN AND ATMOSPHERI C PREDI CTI ON:
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- (U Continue devel opnent of ocean npdel nowcast/forecast capabilities at a variety of scales (global and
basin, regional and seni -encl osed seas, and local), including relocateable and nested nbdels; aimis to
transition an initial version of the Eddy-Resol ving G obal Cceanographic Prediction System

- (U Continue devel opnent efforts for advanced on-board oceanographic nodels that utilize real-time data
for providing the on-scene conmander with a virtually real-time predictive capability of all natural
environmental factors of operational significance.

- (U Performocean data assinilation, nodel interconparisons, testing and validation with oceanographic
nodel s under devel opnent and do so in close collaboration with the Oceanographer of the Navy.

- (U Continue devel opnent in the area of coupl ed ocean/ at nosphere nodels to achi eve nore accurate
i ncorporation of the effects of interactions between the two nedi a.

- (U Continue devel opnent of atnopspheric nodels with the goal of providing FNMOC with gl obal prediction
capabilities that use a nested procedure to go fromglobal to regional to | ocal descriptions; adaptation
of nmodels to massive parallel conputers will continue as a neans of achieving greater speed and
ef ficiencies.

- (U Continue devel opnent of an on-scene weather prediction capability as a means of providing real-tine
forecast capability to the on-scene conmander.

- (U Continue devel opnent of data assimlation techniques for the atnospheric nodels under devel opnent; a
deci sion point as to further testing of the utility of the SPY-1 operational tactical radar to infer

detail ed | ocal atnospheric characteristics will be reached.
- (U Continue devel opnent of renbpte sensing techniques as a neans of obtaining weather observations;
artificial intelligence procedures will continue devel opnent for autonmated inference of significant

at nospheric characteristics.

- (U Continue work to construct an end-to-end aerosol observation, analysis, and prediction systemfor
use at FNMOC and with the on-scene forecast system continue field work on coastal aerosols and dust; the
aimis to achi eve an operational capability in about the FY 05 tinmefrane.

(U) ATMOSPHERI C | NFLUENCES ON EM EO SYSTEMS:
(U) Continue devel opnment of EM propagation nodels for the atmosphere to nore thoroughly incorporate the
at nospheric effects of refraction, extinction, turbul ence and rough boundaries; nodels are required for
effects over water, across coastl i nes, and over varying terrain for both Iand-based and sea-based
syst ens.
- (U Continue field neasurenments to quantify atnospheric effects on EM propagati on and test nodel s under
devel opment with the goal of providing nore capable radar systens to the fleet.
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(U) Continue devel opment of tactical decision aids to enable the fleet user of EM systens to nore fully
expl oit system capabilities and/ or anomal ous conditions of propagation, thus gaining tactical advantage.
(U) Continue devel opments in electro-optic propagation nodels to increase the utility and effectiveness
of electro-optic sensors in surface warfare and strike warfare; a Coastal Aerosol Mdel will be a
specific product to take account of aerosol properties in the coastal region.

(U Continue the international program EOPACE as an effective nmeans of gathering field neasurenents to
test and verify atnospheric effects on electro-optic propagation, especially in coastal environnents.
(U Continue efforts toward maki ng EOTDA/ EMIDA nore inclusive of atnospheric effects and nore useful to
the fleet operators.

OPP:
(U) Continue to enphasize and devel op nmmj or oceanographic thenes that require nulti-agency participation
as well as broad oceanographi c partnershi ps anong acadeni c/ government agenci es/private industry to
advance the ains of NOPP, specifically to place enphasis on the ocean as a significant natural resource
i mportant to national security as well as the nation’s econom c well-being.
(U Continue evolution of efforts in “virtual” ocean data and renpte sensing centers/facilities to
capitalize on existing centers by devel opi ng broad community access/exchange of Navy, NOAA, and ot her
dat a bases together with data display and assimlation techniques.
(U) Continue evolution of efforts ained at a National Littoral “Laboratory” with the |ong-term ai m of
“portabl e” coastal ocean/atnosphere forecasting capabilities.
(U) Continue partnership efforts in oceanography to optim ze resources, intellectual talent, and
facilities in ocean sciences focused upon ocean observing technol ogies; goal is to advance national ocean
capabilitiy.
(U Continue with selected aspects of efforts that devel op and/or denpbnstrate Coastal and Open Ccean
Observational Techni ques; Cbservational Systens; Sensors and Sensing; and Modeling/Data Assimnlation.
(U) Continue SECNAV/ CNO Oceanogr aphi c Research Chairs to further promote the coll aboration of
di stingui shed university scientists with Navy/Marine Corps activities; a prinary aimis to achieve a
synthesis of results and understanding in key oceanographic areas inportant to Navy/ Marine Corps
oper ati ons.
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B. (U PROGRAM CHANGE SUMVARY:

FY 1999 FY 2000 FY 2001
(U FY 2000 President’s Budget: 68, 726 60, 334 62,084
(U) Appropriated Val ue: 73,084
(U Adjustnments fromFY 00 PRESBUDG
(U SBIR/ STTR Transfer -787
(U Inflation Adjustnent -313
(U SSP Adjustnments -8
(U) Congressional Plus Ups
(U Distributed Marine 2,000
(U) Aut onononous UUV 10, 000
(U PM10 Air Quality Study 750
(U) Various Rate Adjustnents -1,436
(U Execution Adjustnents 1,785
(U) Congressional Rescissions -403
(U M nor Program Adj ust nent - 320
(U) FY 2001 PRESBUDG Subni ssi on 69, 411 72,681 60, 320

(U) Schedul e: Not applicable.
(U Technical: Not applicable.
C. (U OTHER PROGRAM FUNDI NG SUMMARY: Not applicable
(U RELATED RDT&E:

PE 0601153N (Def ense Research Sci ences)

PE 0602232N ( SEW Technol ogy)

PE 0602314N (Undersea Warfare Surveillance Technol ogy)

0602315N (M ne Counterneasures, Mning and Special Warfare Technol ogy)
PE 0602633N (Undersea Warfare Wapons Technol ogy)

PE 0603207N (Air/Ccean Tactical Applications)

PE 0603785N ( Conbat Systens Oceanographi c Perfornmance Assessnent)

cccceee
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PE 0603792N ( Advanced Technol ogy Transition)

PE 0603794N (C3 Advanced Technol ogy)

PE 0604218N ( TESS ENG

PE 0602101F ( Geophysi cs)

0602601F (Phillips Lab Exploratory Devel opnent)

PE 0602784A (M litary Engi neering Technol ogy)

PE 0603410F (Space Systens Environmental Interactions Technol ogy)
PE 0603707F (Weat her Systens Technol ogy)

cccccece
U
m

D. (U SCHEDULE PROFILE: Not applicable.
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