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Project background

Japanese Tsunami Marine Debris (JTMD)

March 2011 Earthquake and Tsunami swept ~ 5 million tons into sea
Est. 70% sank immediately; 1.5 M tons remaining dispersed across Pacific
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Project background

Japanese Tsunami Marine Debris (JTMD)

March 2011 Earthquake and Tsunami swept ~ 5 million tons into sea
Est. 70% sank immediately; 1.5 M tons remaining dispersed across Pacific

Sept. 2012 First confirmed JTMD item 4’ square blue plastic fishing
container: JTMD-o01
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Project background

Japanese Tsunami Marine Debris (JTMD)

There are now
30 confirmed
JTMD on Hl’s list
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Project background

Japanese Tsunami Marine Debris (JTMD)
AQUATIC INVASIVE SPECIES (AIS)

Aquatic Invasive Species (AlS) arrive in the Hawaiian Islands on
marine debris: “Rafting”
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Japanese Tsunami Marine Debris (JTMD)
AQUATIC INVASIVE SPECIES (AIS)

Aquatic Invasive Species (AlS) arrive in the Hawaiian Islands on
marine debris: “Rafting”

Of ~1.5 million tons of debris from the 2011 Japanese Tsunami,
much remained in coastal waters or were already in the water and
accumulated marine growth native to Japan. These rafts transport
alien communities to Hawaiian waters where they may become
established
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Project background

Japanese Tsunami Marine Debris (JTMD)
AQUATIC INVASIVE SPECIES (AIS)

Aquatic Invasive Species (AlS) arrive in the Hawaiian Islands on
marine debris: “Rafting”

Of ~1.5 million tons of debris from the 2011 Japanese Tsunami,

much remained in coastal waters or were already in the water and
accumulated marine growth native to Japan. These rafts transport
alien communities to Hawaiian waters where they may become
established

77 Confirmed cases of AIS on debris items
42 Mussels
15 Barnacles
11 Algae
4 Crustaceans
+69 Suspected cases
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Improving upon previous
efforts

2008 MHI — DFG survey
* Hughes 5oo helicopter
* In-air observations

* Focus on DFG

PIFSC. 2010. 2008 Main Hawaiian Islands Derelict Fishing Gear Survey. Sk ;
NOAA Fisheries Pacific Islands Fisheries Science Center, PIFSC Special Publication, SP-10- 003




Improvmg upon prewous
efforts |g % "

2012 Alaska DEC
Japan Tsunami Debris Survey
* Cessna 185 airplane

* 8200 photos

* Individually geotagged
* Oblique angle/not ortho-rectified




Ortho-imagery

* High resolution GIS data combining the visual detail of aerial photos
with the spatial accuracy and reliability of a map

* Cessna 206 with belly port, gyro-stabilized gimbal, 3-camera array &
computer for navigation / data collection
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Challenges

* Image overlap
* \Weather conditions

* Terrain
* Coastline complexity S L
« Airspace restrictions -




Project overview

1. Aerial surveys

e Coastlines of the main 8 islands of the
state of Hawai’i

* August — November 2015

2. Image processing
* Spatial resolution: 2cm
* Swath: 200-300 m

3. GIS analysis
* Debris locations, type, size
* Final results in spring 2016



Analysis

© Government of Japan / PICES, 2015
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Lanai Marine Debris Density
n a y S I S Number of items found per 1-mi segment

Produced based on information collected using funding provided by the Ministry of the Environment of Japan through the North Pacific
Marine Science Organization. Aerial surveys conducted by Resource Mapping on September 9, 2015. GIS analysis performed by the
University of Hawaii, Social Science Research Institute, Hawaii Coral Reef Initiative, funded by Hawaii Department of Land and
Natural Resources through use of Japanese Gift Funds.




Lanai Debris Denstiy by Item Type

Number of items per segment for three main debris types

Analysis — e
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Analysis
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Analysis

Lanai Derelict Fishing Gear
Comparing the 2008 NOAA study to current findings

DFG Locations

@® 2015 Study
2008 Study

/

-f’ 1

Y - Year  Total # of Items

® 2008 676
2015 234

Produced based on information collected using funding provided by the Ministry of the Environment of Japan through the North Pacific
Marine Science Organization. Aerial surveys conducted by Resource Mapping on September 9, 2015. GIS analysis performed by the
University of Hawaii, Social Science Research Institute, Hawaii Coral Reef Initiative, funded by Hawaii Department of Land and
Natural Resources through use of Japanese Gift Funds.
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Validation/ground-truthing =
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Validation/ground-truthing

2011 WorldView-2
(USDA-NRCS)
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2016 site VISIt
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Informing Removal fforts

 "Hotspots” to direct managerial focus and NGO effort
* Large item removal needs and accessibility
* Coordinating with Partners



Future direction
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Future directions

Project Expansion

* Long-term monitoring
* Tracking changes over time

* Automated feature extraction techniques

* Crowdsourcing
* Citizen science
e Educational/outreach tool
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Miguel@ReMapHawaii.com
Kmoy@hawaii.edu
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