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Abstract
Keywords : Marine debris, Marine litters, Leeway

I. Purpose

Marine debris is mainly composed of artificial waste from daily life, and a large
proportion of it comes from the transportation of rivers on land. Since 2015, the
United Nations has advocated for ocean sustainability, and ocean waste management
has gradually become a highly concerned issue. Through investigation and statistical
tracking of the source, the trajectory of marine debris can be collected through
experiments to understand why it has become a hot spot for marine waste. By using
numerical models to trace back the trajectory, we can learn about the magical drifting
history of ocean waste.

Marine debris is not only affected by ocean currents but also by atmospheric
wind force. This is precisely the interaction between the ocean and the atmosphere
that affects the global transmission path of marine debris. This ocean-atmosphere
interaction is called wind pressure difference. The types, shapes, densities, and
volumes of various marine debris are different. Therefore, each type of floating
waste has different wind pressure difference coefficients. Therefore, by
accumulating multiple sea experiments and collecting and establishing wind
pressure differences, numerical models can be introduced to obtain references for
marine waste management.

II Methods and Procedures

This study commissioned manufacturers to conduct offshore experiments
through labor contracts to collect data. The experiment is mainly divided into two
parts: 1) river drift experiment and 2) ocean drift experiment. In the river drift
experiment, low-impact wooden boards are used as driftwood to collect the
proportion of transmission at the estuary and landing. In the ocean drift experiment,
the trajectory of artificial floating objects is recorded, and data from various
instruments such as ocean current meters and anemometers are recorded at the same
time.

III Results

This study has been verified by sea trials. 1) Decompose the ocean current
vector and wind field wind direction, compare the drift trajectory vector, and obtain
the wind pressure difference relationship formula. 2) Objects with lighter density
and larger volume exposed to the sea surface are easily affected by wind force to
change their trajectory. 3) As time goes by, the degree of trajectory ambiguity
becomes larger.
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IV Suggestions

To continue the marine debris drift experiment and collect more wind pressure
difference parameters, it is hoped that more data can be collected. However, due to
the limitations of daily entry and exit from the port for offshore operations, each
experiment can only last for a maximum of eight hours and must be recovered. It is
impossible to collect longer-term changes. In the future, it may be possible to
conduct multi-day experiments in nearshore waters to obtain better and more data.
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25 RBREIIE

o H e BRAASLES, A E M N R RABE 0 RYRE R A I A
2 % (CG-D-09-00 » 1999)#+ % & 1% # :

(1)4p %t b + (Relative Wind Direction, RWD) : % f %% Bhent b 5 & - kp % Rk :é
oo %4 B 28> RWD & kb B A & (La)2 R enid i% - (2)h & £ & (Leeway Angle, La) :
St R R RS B oo R L RES AR 0 R ZRPEHS L L o BE PR w D
HEApk o O RGRIEER EF o (B)h & £ i# & (Leeway speed, |L|) : & &5 & * /] o b A
AFERWPBZLZDE o R BRIAFREIERBRL A NI E R T L EREBRLSE o (4)
bR Z 07 b (Downwind, DWL)% R 4 & (Crosswind, CWL) : b R £ 4 & & + f &%
% o1 b B £ % £ (leeway volcity vector) £ . i# = £ (Wind velocity vector, Wio) B % o iz32
AETIEDR A ?Jz—ké o FMEL  ER INL MM e fR /»\ﬂ%ugi%hi\ 5
SOFR G i de T RE AR AR v RlOEAC fRIEAEER 5 ROFIT &
MR R R R SRR RBRLE > 5 A AE SAR R AR e b 4 B
AR AR R RFACRL R RLEDF EFE o A MR PR A DAL
B Bt T R RAA B w FA S 2R FECgEHEF R L[5 Ok

B L Uide(Leeway rate) = b B L& (L)) 5 AFL 10 =< F (W) 7k & = 5 g 3] L
chE 5 omis > Wi en8 =5 m/s o 2R i vE Ak (%) T e

“ﬁ’

By it AT PR B T il A 4T 0 Aol 290 B~ BUREIRIR S 2 K M "‘Zﬁ
Yo 27 “idp ik 0 2B L F 26 AAEPF(W PRI SR L RIBAS) > ¥R B2 b RE
AL BT RS 194 MAPE L (NP OER ZRIBA) o ¥V BB IS AR e
ABE > TEAPH R (GlAoE R = B > EFES D e gL F e o FRBN LR
ERC AU LESTE > AT E 2L Rh b RL () o o TS AT R A
b R B H en 2 2P AR AAREOYER 2 v b R ebrie » £ B (Progressive Vector
Diagram, PVD) » 4r®] 30 {345t it & > # A FHRTE X DR EF RIS 10 > 3
(ek 128 sk Z4AFTE 6 2% b REER 320) SRR BB R S A RfER R
Ai#* o R BRAER (W)™ v 224 %0 (Allen, A1999) % £ F & & 4o » 2 35(10)
F(12) :

% = 1 (%6) e (10)
DWL(Ly) = |LISIn(90° = La) «.eoooviiiiiiiieeeaeii (11)
CWL(L,) = Ll cos(90° = La).....ccoviiiiiiiiiiieeaaan, (12)
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HP > Wyos 10 2 % 3 ek & (m/s) ~ L 4_Leeway + & > |L|R]Z_Leewayspeed > r 5
BREGHE HEigr (%) Lafh BEE > R ARLREBRS Ehs e 15 R A
BRI R R §akp k52 o
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(Breivik et. al, 2011)#%:7 /% w éi‘?fp-/ BrWE 22 )RR ES T i A2 PR
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LC+ = aC+W10 + bC+ + €C+ .................................... (1 1)
LC— = aC_Wlo + bC— + SC— .................................... (12)

La(cm/s) s "E B A B %% b i ¥ Hicay (%)4c + A by MERLI 5 @ L™ LHD
(L) ~ A (Leo) IR A~ 2 (CM/S)IE 78U w §F o Bk M4 w 4 05 &8 #7354 (Gaussian error) -
Z B Rl (gg~ epfrec) TfRRER 12 B (X2 L)RR AR AL o Bl T U
R B RS Rl (BRSO D=0) o bk R R 0 S BB R
HApM R R FE o
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cos(La) = I:IIIMV:/I ............................................. (14)
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"t ~ ADCP #chih

Hour | Minute | Depth N E Hour | Minute | Depth N E Hour | Minute | Depth N E
g 23| 0.873858| 0.245978) 0.025336 11 7| 0.874104| 0.215259| -0.10162 13 45| 0.874057) 0.416538| -0.12353
g 27| 0.873829| -0.92993] 0.486312 11 11 0.574) 0.198869| -0.12135 13 48| 0.874048| 0.353568| -0.00926
g 31| 0.873753| 0.228823) 0123435 11 15| 0.874057) 0.278374| -0.00185 13 52| 0.874188| 0.139805| 0.603654
g 35| 0.873695| 0.268939| -0.04435 11 19 0.874057) 0.240163| -0.16504 13 56| 0.874104) 0.194949| -0.01233
g 39| 0.873801| 0.286921| -0.05055 11 23| 0.874066| -0.18949) 0.539573 13 59| 0.873943| 0.312179| -0.13958
g 43| 0.873695| 0.2934| -0.04194 11 26| 0.873972| 0.238997| -0.13144 14 3| 0.873962| 0.238806( -0.10406
g 47| 0.8753791| 0.246084| -0.11934 11 30| 0.874085| 0.088693] 0.21513 14 6| 0.874113| 0.238521| -0.00532
g 51| 0.873791| 0.337032) 0.020521 11 34| 0.874047| -0.38596| 0.518011 14 10| 0.874113| 0.314147| -0.12212
g 55| 0.873829| 0.121509) 0.373076 11 38| 0.874076| 0.307277) -0.12413 14 14| 0.874467| 0.237432| -0.151%4
g 59| 0.873981| 0.340771| -0.05792 11 42| 0.874066| 0.26493| 0.035626 14 17| 0.873972| 0.324563| -0.17982
9 3 0.574) 0.309337| -0.03104 11 46| 0.874104| 0.273434| -0.04088 14 21| 0.874189| 0.132101| 0.216106
9 7| 0.874019| 0.195938| -0.11944 11 50| 0.874066| 0.216612| -0.08678 14 25| 0.874216| -0.28433| 1.343381
9 11| 0.874066) 0.266971| -0.04626 11 54| 0874085 0.3616) -0.07768 14 28 0.874) 0.367451| -0.05137
9 15| 0.873943) 0.233787| -0.0747 11 58| 0.874076| 0.058786) 0.331374 14 32| 0.874113) 0.314515| -0.01756
9 19| 0.574085) 0.115936| 0.498988 12 2| 0.574094| 0.127429| 0.327105 14 36| 0.574189| 0.31132| -0.09955
9 23| 0.874057| 0.245553| -0.05376 12 6| 0.873972) 0.415712| -0.04448 14 40| 0.874412| 0.320276| -0.08885
9 27| 0.874113| 0.368518] -0.0419 12 10] 0.874104) 0.157833| -0.185864 14 43 0.574) 0.273839| -0.13093
9 31| 0.873991| 0.079331) 0.757905 12 14| 0.574095) 0.379101| -0.11082 14 47| 0.873981| 0.192765| -0.08566
9 35| 0.874123| 0.265461| -0.01663 12 18| 0.874057) -0.2103| 0.311739 14 50) 0.874074| 0.254435| -0.16469
9 39| 0.874064| 0.333554| -0.08134 12 22| 0.874085| 0.2880846) -0.01739 14 54| 0.574095| -0.15502| 1.476644
9 43| 0.874057| 0.293346| 0.011922 12 26| 0.874113| 0.401066| -0.17566 14 58| 0.873972| 0.392468| -0.09438
9 47| 0.874038| 0.22643| 0.017279 12 30| 0.874085| 0.354885] -0.09515 15 1| 0.874328| 0.316237| -0.21102
9 51| 0.874029) 0.11111) 0.53706 12 34 0.574) 0.361955| -0.1327 15 5| 0.874132| 0.286031 -0.19482
9 55| 0.874057| 0.261938| -0.02748 12 38| 0.8716| 0.418465| -0.23777 15 3| 0.874019| 0.400632| -0.15333
9 59| 0.874028| 0.377542| -0.02239 12 42| 0.874076| 0.186177| 0.512573 15 12| 0.874019| 0.381142| -0.06528
10 3| 0.874057) 0.314542| -0.16033 12 46| 0.874066| 0.433218| -0.04697 15 16| 0.873981| 0.276654| -0.10879
10 7| 0.874029| 0.406952| -0.07714 12 50| 0.874094| 0.296708| -0.02802 15 19| 0.874185| 0.194429| -0.19738
10 11| 0.8574095) 0.329729( 0.025429 12 54| 0.874057| 0.314854| -0.17645 15 23| 0.874057| 0.393794| 0.046324
10 15| 0.574047) 0.209355| 0.029416 12 58| 0.873962| 0.08324) 0.660741 15 26| 0.874188| -0.04038| 0.311952
10 19| 0.8740Z) 0.157964| 0.175207 13 1| 0.874094| 0.410224| -0.0983 15 30| 0.874114| 0.270175| -0.07497
10 23| 0.874038| 0.45169| -0.08227 13 5| 0.873858) 0.382774| -0.08545 15 33| 0.874113) 0.325303| -0.16691
10 27| 0.874048| 0.362652| -0.13704 13 9| 0.874057) 0.380981| -0.13226 15 37) 0.874282| 0.307399| -0.17199
10 31| 0.873991| 0.32016| -0.06125 13 12| 0.873991) 0.362075 -0.0548 15 41| 0.874057) 0.336331| -0.15252
10 35| 0.874038| 0.297023) 0.197745 13 16] 0.87417) 0.241169| -0.05465 15 44| 0874161 0.24402| -0.20209
10 39| 0.874076) 0.32355) -0.10664 13 20| 0.874291| -0.2924) 0.586696 15 48| 0.873952| 0.377757| -0.23948
10 43| 0.874076| 0.276676| -0.10265 13 23| 0.874141| 0.328244| -0.09418 15 51 0.874104| 0.345634| -0.19368
10 47| 0.874076| 0.226565| -0.16615 13 27| 0.874076| 0.367626| -0.1305 15 55| 0.874254| 0.36035| -0.20365
10 51| 0.874095| 0.318443] -0.1363 13 30| 0.8717| 0.167875| -0.19225 15 58| 0.873981| 0.279509| -0.19538
10 55| 0.874048| 0.32454| -0.0053 13 34| 0.874217| 0.250046| -0.23813 16 2| 0.874066| 0.269851| -0.16975
10 59| 0.874029| 0.334182| -0.02022 13 38| 0.874076| 0.272438) -0.0629 16 6| 0.873981| 0.408696( -0.16658
11 3| 0.874076) 0.342916| -0.14313 13 41| 0.87415| 0.245185| -0.15056 16 9| 0.873953| -0.9941| 1.639923
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