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Introduction

Studies of marine debris transport over large distances are very limited.
Long term position tracking is required to collect the necessary data. In
general the transport of marine debris is determined by the surface
ocean currents and winds. The effect of wind on marine debris motion is
called windage; high windage debris is affected by the wind more than
low windage type. The 2011 tsunami in Japan was a very tragic event 77 L N U p
that generated a large amount of unusual debris. Data of tsunami debris M 15 Sept. 2012 , Makapuu Oahu
were used as an experiment of the nature and many pieces could be S I, A"l Y.K Suisan Co., Ltd
directly traced back to origin (e.g. registration numbers on boats). SCUD
(Surface CUrrents from Diagnostic model) model was employed to

simulate the drift of tsunami debris from the coast of Japan across the N. TI m e I I n e Of JT I\/I D I n H a Wa I I

Pacific to Hawaii.

24-26 Sept. 2012 Japanese light bulbs Hanalei
and Kawaihae Harbor

24-28 Sept. 2012 gasoline tanks Molokai

03 Oct. 2012 yellow tank East of Big Island

SCUD - Surface CUrrents from Diagnostic model Formulation of the diagnostic model
- SCUD
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Special Cases

Useup(®%:t) = With known times and locations of origin and destination of a particular marine
scupl X Vit) = | in 2 . . -
Up + up, - Vhxyt) + uy, - Uhlyt) + u,, wx(xyt) + u,, wy (xy,1) debris the model can calculate probabilistic trajectory. Combination of forward (from

v the origin) and backward (from the destination) model tracer solutions results in

VscupXoyit) =
V,+v, Vhixyt)+ Vi * l7yh(x,y,t) +v,, Wx(xyt)+ Vg WY (x,y,t)

Misawa Dock Japanese Boat on Oahu
Where: U, ., , Veoup - Modeled ocean current components Misawa Dock —=> Molokai 3% 2011-03-11 - 2012-09-18 ht Boal % 2011031 . b
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. Ocean surface currents h - sealevel anomaly 20 R Ay

Daily maps of ocean 1= S Starting 01 AUG 1999 wx, wy U andV component of surface wind (QSCAT) " f

S‘IU rface currents 9n )/ P el A ending 18 NOV 2009 uhX’ uh , uWX , uW -y Component coefficients Corresponding to http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-
% deg. lon/lat grid A extended into real time sea level graJient and gurface wind (function of x and y only) motokel

Vi Viyr Vaxr Vay " similarly corresponding V component

coefficients

Japanese Tsunami 2011

We applied SCUD model to simulate the drift of Japanese Tsunami Debris (JTMD) across the North Pacific Ocean. Virtual tracer was placed
along the East coast of Japan and its magnitude was weighted by the reported number of damaged houses. Then the tracer was advected by

model currents and winds. As to the effect of wind it was considered in the 0-5% range (0=5% windage). Kaisvou Boat
Kaisyou Boat windage=1.6% 2011-03—-11 - 2016-05-12
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Jan 2013 Hanauma Bay,

, Model solution
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The Story: Changing composition in time 2015
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Timeline of JTMD in Hawaii

Contact email: jhafner@hawaii.edu



http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai
http://www.hawaiinewsnow.com/story/19601421/fisherman-spot-huge-japanese-dock-floating-near-molokai

