Overall Detection Challenges/ Needs

Review / Addition

1. Encounter Rate — Debris concentration is often unpredictable
and variable, particularly at-sea

2. Debris Size — Most debris is relatively small (<1m in long
dimension, often <0.3m)

3. Debris Visibility — Debris often awash or partially sub-
surface, reducing target size. Many platforms and sensors
are weather dependent.

4. Detection v. Identification — Noting the presence of
“something” versus identifying what the anomaly is
— Challenge increases as resolution decreases
5. Resolution v. Coverage — Trade-off between detail of imagery
versus coverage of imagery
— Post-processing is often labor intensive
6. Cost— Test deployments of sensing platforms, sensing

targets, and data processing can be expensive, even with
subsidized resources.




Previous Efforts / Resources
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Detecting Japan Tsunami Marine Debris at Sea:
A Synthesis of Efforts and Lessons Learned

NOAA Marine Debris Progmam

National Oceanic and Atmospheric Administration
US. Department of Commerce

Technical Memorandum NOS-OR&R-51
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JTMD Detection Report — 2015
Focused on detection efforts and
lessons learned during the response to
debris generated by the tsunami of

2011.
http://marinedebris.noaa.gov/sites/default/files/JTMD_De
tection_Report.pdf
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Proceedings of

Workshop
At-sea De

+» and Remo
% Derelict Fishi
Gear

Honolulu, HI |
December 9-10, 2008

National Oceanic and Atmospheric Administration
Technical Memaorandum NOS-ORER-34
January 2010

At Sea Detection of DFG Workshop - 2008
Outputs of 2008 workshop (pub. 2010),
primarily focused on derelict fishing nets,

including elements of removal.

http://marinedebris.noaa.gov/proceedings-workshop-sea-
detection-and-removal-derelict-fishing-gear




008 Workshop - Goal Workflow

Overall Goal:
Develop the capability for detection of derelict fishing gear at-sea

Characteristics of Operational Environment CHBISCLEHHES GLR StelicE EIENE Gear

Goal: Provide information needed to develop or select appropriate platform-sensor Goal: Provide information needed to develop functional sensors and predictive models

systems
. Define characteristics of the Define characteristics of the Define the physical properties Compile, combine and make Empirically determine the
operational environment needed to operational environment needed to of DFG necessary for direct available information and relationship between DFG
select appropriate short- and long- input environmental conditions into detection (size, color, surface existing data on horizontal and movement and oceanic
range platforms models area, reflectance, etc.) vertical movement of DFG features (wind speed, water

currents, weather, swells,
etc). This experiment may

Define the characteristics of use DFG with satellite tags

DFG necessary for modeling and oceanographic data

(average size, average depth, available from government
Direct Detection of Derelict Fishing Gear effect of wind and water weather services

currents on the average DFG)

Goal: Develop sensor-platform systems for short- and long-range detection

Develop a collection of DFG available Develop a permanent testing site for
to the sensor community controlled tests of sensors and
platforms
* v

Select sensors for experimental tests
based on DFG properties Modeling of Derelict Fishing Gear Location

\/ Goal: Develop models to forecast location of DFG

Use controlled tests to select the
most accurate sensor Troubleshoot selected sensor Develop new and update existing

/ and short-range platform combo predictive models of DFG location

TR R— in the field during a DFG removal

with description of the selected Use controlled tests to select the Erons

sensor and operating environment = most adequate short- and long-range A

to determine most appropriate platforms Troubleshoot selected sensor Verification/Evaluation of new and
long- and short-range platforms and long-range platform combo existing models through field tests

in the field in conjunction with a
DFG removal cruise




Potential Objective #1

Open Ocean Macro Debris Survey

Ability to reliably detect individual pieces of macro debris at
understood profile in terms of size, composition, and environment

e Size — 0.X m+ (with iterative improvement )

— Final threshold dependent on what is a “realistic stretch”
for remote sensing community. Potentially 0.5 m

e Location — Target areas of known concentration, expanding
to broader search as capabilities are proven and better
defined in real-world detection.

e Overlap with Efforts Presented at Workshop
— Many
» Satellite detection — direct and indirect
» Aerial surveys — C-130, P3
» Visual vessel surveys
» Net tows (indicative of debris concentration of low windage objects?)

e Benefits




Potential Objective #2

Shoreline Debris Survey

Ability to provide relative measure of debris concentration on
shoreline and/or in nearshore (shallow) environment

e Size — 0.2m+ (with iterative improvement ) AND/OR relative
coverage of debris on shoreline

 Location — Target areas of known concentration, expanding
to broader search as capabilities are proven and better
defined in real-world detection.

e Overlap with Efforts Presented at Workshop
— Shoreline aerial survey (AK, HI)
— Shoreline debris identification analysis (BC, Japan)
— Spectroscopy (CA, etc.)

 Benefits
— Understanding of relative debris concentration
— Inform/prioritize shoreline cleanups and increase effectiveness

— With approach that counts individual objects = Count and
size/frequency distribution data (augmenting shoreline monitoring)




