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Analysis of meteorological factors for the drift-ashore process of marine debris
onto the sandy shore of the Tottori Sand Dunes, using PET bottles as an indicator
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Abstract : For grasping the drift-ashore process (import and export) of marine debris onto the sandy shore of the
Tottori Sand Dunes, we conducted a monitoring survey every month from October 2018 to October 2019. In this re-
search, we counted PET bottles on the surveyed beach area and marked them with different colors corresponding to
the survey month (color marking), to determine the number of PET bottles imported and exported between the re-
search periods. The number of PET bottles on the surveyed beach area increased in the winter and decreased in the
summer. The indices based on the color markings were subjected to correlation analysis with the wind and sea-wave
data at observation points near the surveyed beach published by the Ministry of Land, Infrastructure Transport and
Tourism. The results of analysis suggested that PET bottles could drift ashore and accumulate due to the winter mon-
soon and the powerful sea waves generated by it. We conclude that clean-up activities on this beach should be done
intensively in early March to minimize the return of marine debris from the beach to the sea.
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Fig.1 Maps and photograph showing survey area (Upper:
maps showing the east side of the Tottori Sand Dune.
Solid circle and solid square indicate the observation
points of wind and sea wave, respectively. Lower: a pho-
tograph showing survey range settled from the coastal
line to the ledge along coastal line)
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Table 1 Marking colors for newly drifted PET bottles

at each survey date

Marking color for

S dat
urvey date newly PET bottoles

2018  13-Oct Red
10-Nov Light blue
9-Dec Yellow

2019  19-Jan Green
24-Feb Blue
21-Mar Pink
15-Apr Black
14-May Gold
28-Jun White
22-Jul Yellow green
19-Aug Brown
19-Sep Silver
13-Oct No color
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Table2 Results of PET bottle counts for each survey date

Number of PET bottles

Breakdown of marking colors (marking date)

Survey date

Total oWy Already p LBty Green Blue Pink Black Gold White Y Brown Silver °
drifted marked blue green color
2018 2019
13-Oct 10-Nov 9-Dec 19-Jan 24-Feb 21-Mar 15-Apr 14-May 28Jun 22-Jul 19-Aug 19-Sep 13-Oct
2018  13-Oct 449 449 - 449
10-Nov 322 55 267 267 55
9-Dec 418 225 193 167 26 225
2019  19-Jan 747 472 275 117 16 142 472
24-Feb 690 320 370 71 17 99 183 320
21-Mar 445 63 382 50 15 49 122 146 63
15-Apr 369 107 262 36 6 18 73 98 31 107
14-May 238 23 215 26 5 10 56 62 21 35 23
28-Jun 185 66 119 15 4 4 35 38 19 3 1 66
22-Jul 160 11 149 15 4 3 32 31 20 9 2 33 11
19-Aug 239 67 172 13 3 3 37 39 21 12 1 33 10 67
19-Sep 285 132 153 14 3 3 32 33 21 6 1 26 8 6 132
13-Oct 387 174 213 75 11 27 36 27 5 9 1 9 1 5 7 174
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Fig.2 Total numbers of PET bottles on the surveyed beach at
each survey date
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Fig.3 Increase in numbers per day of PET bottles (PET,pay)

at each survey period
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Fig.4 Decrease in rates per day of PET bottles (PETpgpay) at
each survey period
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e d B CIEOMB RS 517z (Table3),
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C OMEME. HEHE L BB D SN, P THHFEER
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(Table3. Fig.6). IR E DBRIZOWT, ¥
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Table3 Results of correlation analysis between aggregated or
statistical values from weather or hydrographic condi-
tion data and values from PET bottle survey (PET,pay

and PETpr/oav)

Data of weather or Aggregated or Correlation coefficient
hydrographic conditions statistical value PETpay PETprpay
Mean 0.803 ** 0.442
N . Number of observations
Wind velocity 25 0811 0349
V) =75m 0832 0282
=10m 0.805 ** 0.226
Mean -0.355 -0115
Number of observations
=-9m 0.807 ** 0.169
Northward compo- | = ~7m 0875 0282
¢ of wind velocit =-5m 0.839 * 0.365
fent ot weveloely | < —3m 0561 0479
= (Vy) =3m 0414 0204
E =5m —-0.448 —-0.268
- -
=7m -0.198 —-0.035
=9m -0.034 0.041
Mean 0.649* 0.324
Number of observations
=-9m 0.147 -0.596 *
Easthward compo- =-Tm 0003 —0616
¢ of wind velocit =-5m 0.073 —-0.347
nentol win@ veloclty | < _3m 0437 0.175
(V) =3m 0.808 ** 0.360
=5m 0.764 ** 0.387
=7m 0.697 * 0424
=9m 0.701* 0410
Mean 0877 0.335
Number of observations
=1m 0.826 ** 0.408
Significant wave | =15m 0.893 ** 0.270
height =2m 0.899 ** 0182
(Hs) =25m 0.891 ** 0112
=3m 0.766 ** 0.034
=35m 0441 0.005
=4m 0.321 —-0.029
Mean 0.848 ** 0193
Number of observations
=5 0.817 * 0.390
Wave power index |=10 0.868 ** 0.337
(Py) =15 0.890 ** 0.258
=20 0.895 ** 0.201
=25 0.888 ** 0170
=30 0.887 ™ 0154
Mean -0.841* -0162
4 Number of observations
£ Northward compo- | =730 0.881* 0108
« =-25 0.881 * 0.130
£ wav
@ nemto ,W(;“e POWEr | < 99 0,890 * 0.155
ndex =-15 0901 0203
(Pyy) =-10 0895 0291
=-5 0.854 0.365
=5 No Data
Mean 0545 0.202
Number of observations
=-30 0.300 —-0.042
=-25 0.320 —-0.019
=-20 0.283 0.007
Eastward component =-15 0268 0.034
of wave power index =-10 0287 0140
P =-5 0.200 0406
(Pyz) =5 0762 0286
=10 0.816 ** 0275
=15 0.843 ** 0.286
=20 0.850 ** 0.296
=25 0.851 * 0.301
=30 0.842 ™ 0.317
* 1 p<0.05 ™ :p<001
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Fig.5 Relationship between increase numbers per day of PET
bottles (PET,5ay) and numbers of observations for wind

velocity =7.5m

PET,p (Number/ day)
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Relationship between increase numbers per day of PET
bottles (PET,pay) and numbers of observations for sig-
nificant wave height = 2m
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