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Five million tons entered the ocean
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Presentation Notes
Government of Japan estimated that 5 million tones of material washed into the sea in the wake of the Great Tsunami of 2011. 1.5 million tonnes was estimated to remain floating. Media and anecdotal reports of the vast amount of debris arriving on North American and Hawaiian shorelines, especially in the first few years after the tsunami occurred. 


4.8 to 12.7 million tons debris entering the ocean annually
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(Jambeck et al 2015 Science)
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Marine debris is a global issue of increasing magnitude. A recent paper by Jambeck and colleagues in 2015 estimated that 


4.8 to 12.7 million tons debris entering the ocean annually
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Research Questions
* Can we detect the debris influx from tsunami?
 How does it compare to background levels of marine debris?

« What is the cumulative influx of debris?



Shoreline Data Sources

1. NOAA Shoreline Monitoring
2. Great Canadian Shoreline Cleanup surveys
3. NOAA disaster debris reports
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There are a number of marine debris monitoring efforts around the world but not set up to 


NOAA Marine Debris Monitoring and Assessment Project

Accumulation surveys

Debris monitoring

e Accumulation surveys
e Standing stock surveys
e Over 800 surveys

* More than 120 sites
2011 - present




Olympic Coast National Marine Sanctuary (OCNMS)
Shoreline Surveys

« National Marine Debris Monitoring Program

Hobuck 2Waatch
« Washington State ot v ot
 2001- early 2011 fongue JointEwha West
. 47 beaches Norwegian Memorial
« 11 sites match post-2011 survey Washington State
* Indicator items only Ruby Beach SouthAbbey Island

eRoos.evelt Beach

;Fhompson Spit




Marine Debris - Indicator ltems

e Balloon « Fishing line
« Plastic bag * Buoy
» Plastic bottle e Trap

« Straw

* Fishing line
 Buoy
 Trap



Debris iIncreased 10-times over baseline

Indicator Debris/100m/day
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May 2012 first peak of debris arrives.    Mean 0.04 debris items per 100m per day (1 item every 10 days) pre-tsunami, mean post-tsunami 0.5 items per 100m per day (1 item every three days). More than 10 times the debris arrival


Total debris arrivals

—All debris

Indicator debris
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Debris/100m/day

Debris arrival highest in BC and Hawaii, Alaska*
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AK — few accumulation surveys
BC — driven by a few high surveys
HI — most debris of all states
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Not enough surveys in AK to analyse; Highest is Hawaii, most debris recorded. Second is BC but this is driven by a few surveys in Haida Gwaii


Alaska — debris arrived early
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NOAA Standing stock surveys
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Standing stock data


Barge removed almost 3,400 tonnes of debris from Alaska
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In 2015


Total Debris Accumulation

100,000 -
e=Total Debris
90,000 -
==Cumulative Debris
80,000

70,000
60,000
50,000
40,000
30,000
20,000
10,000

0N

Debris items

2012 2013 2014 2015



Shoreline Cleanup data

British Columbia
81 sites

2008 - present
Debris weight (kg)



British Columbia — 5 time increase In debris

kg/km cleaned

450 -
400 -
350 A
300 A
250 A
200 -
150 -
100 -
50 A

iiiﬁii

2008

2009

2010

2011

2012

2013

2014

2015



Significant debris loads removed in BC

Cumulative debris removed

(metric tons)
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Significant debris loads removed i,r'1 BC
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Photo : Global News

Photo : Ocean Legacy

September 2016 —
more than 120 tons
removed by two barges
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Update with 2015 data


Disaster debris sightings varied over time
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Same peaks as that suggested by Nikolai from the modeling results (~Jan-Jul 2012, Jan-Jul 2013, Mar-Jul 2014, Jul 2015


Correlations in peaks of debris
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Replace with 2015 update


Model tracer correlated with
monthly debris landings

Sum Model tracer
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Compare shoreline data to model data 
R2 = 0.26


Conclusions

Substantial, significant increase in marine debris
landfall attributed to the tsunami
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Conclusions

Substantial, significant increase in marine debris
landfall attributed to the tsunami

Debris landfall consistent with modeling predictions
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Conclusions

e Substantial, significant increase in marine debris
landfall attributed to the tsunami

* Debris landfall consistent with modeling predictions

« Significant debris load to coastal ecosystems
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Conclusions

e Substantial, significant increase in marine debris
landfall attributed to the tsunami

* Debris landfall consistent with modeling predictions
« Significant debris load to coastal ecosystems

« Affected regions need continued cleanup and
monitoring for impacts of debris and possible
Introductions of invasive species
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