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Overview — Prediction/Inversion
(Decision Aids)

Stratified Waveguide m




Overview — Prediction/Inversion

Environment: Inputs/Characterize

Stratified Waveguide  \yater Column (Dynamic)

Space/Time variability
CTD/XBT/Moored/Towed
Climatology

Spatial variability

Databases/Sed types/geoacs/
halfspace/layered model




Prediction/Evaluation
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Prediction
Prediction/Data Compare: Hodgkiss/Chapman/Knobles Data

Locations for the Sources and Recievers
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Results 19 Days after previous work

Correlation decreases w/

Increasing frequency
- Water Column effect
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Inversion Approach

Perturbative Inversion:

Iterative approach; linear relationship between small
change In to small change in data.

Inversion based on Modal Wave Number Estimates
F: JAY
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Inversion based on Modal Arrival Time Differences
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Wave Number Estimation - Input Data
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Horizontal Wave Number Domain

>

Reik,

max

Typically determined by water column

Typically determined by sediment/basement

e Spectrum and Bandwidth determined by combination of water column
and bottom properties plus frequency

e High-order modes more influenced by bottom characteristics
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Water Column Effects
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Water Column Effects

Reik, }

Typically determined by water cofumn

Tvpically determined by sedisrent basement

Wave number response to cooler
water at far end of the track.

Inversion Result

¥

4

FOR MARITIME| Range [km]
INNOVATION




Water Column and Seabed

Imeersion Result
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Along Shelf

Fange [km]

- - Range dependent bathymetry and seabed
(range independent water column)
— Fully range dependent

Depth [m]
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Modal Mapping Experiments
- Drifting buoys/Moving Source

Locations for the Sh|p Tracks and VLA
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Spatial Acoustic Pressure Data

] MOMAX | Pressure Field (75 Hz)
{1-..| - Drifting buoys/Moving Source
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SWO06 CW Experiments

SA Complex Pressure 50 Hz Locations for the Ship Tracks and VLA
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Water Column at the Receiver

Timeline;
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x-axis = time (hrs) — changing scale from run 1 to 10; y-axis = depth (m)




Water Column at the Source

Timeline;
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x-axis = range (km) — fixed scale from run 1 to 10; y-axis = depth (m)




Inversion — Run 2
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Inversion Source SSP — Run 8
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Where Do We Fit?

Battlespace on Demand
Turning forecasts into warfighting decisions

Battlespace On Demand (BonD) is Naval Oceanography’s operational concept. It guides and informs our
operational and technical domains, and drives our investment strategy. It enables us to keep the Fleet safe,
and enhance warfighting effectiveness by achieving decision superiority.

Performance

INITIAL AND BOUNDARY CONDITIONS
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6.2/6.4 Rapid Transition Process

NAVAL METEORDLOGY AND
CMIRANCUGHAPH Y OOMMAND

. o~ Technical Objectives A
"—Transition Modal Mapping Experiment

, (MOMAX) geoacoustic inversion

e

i == Mmethodology to operational use towfrequency Source

(D Defense Industry Daily
MALITARY PURCHASING NEWS FO DEFENSE PROCL

e~ D@monstrate that inversion results from
post-processed operational data can be
incorporated into ocean bottom databases
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Overview

Background: Differences between modal wave

Desired:

Required:

Objective:

Method:

numbers/travel times used as input to linear
geoacoustic inversion algorithm.

Range-dependent characterization of
sediment geoacoustic properties.

Initial background model for waveguide.
Examine impact of spatiotemporal variability
of water column on measurements and

Inversion for prediction

Consider inversion of data collected along
repeated source/receiver track




