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Effects of Tourist and Accommodation
on the Municipal Solid Waste Generation in the Small Island

Ji-Young Lim?, Sang-Hyun Park®, Seung-Jun Song‘, Young-Gun Cho¢, Jin-Han Kim?'

(Received: Dec. 24, 2018 / Revised: Feb. 18, 2019 / Accepted: Feb. 18, 2019)

ABSTRACT: This study analyzed the correlation between generation of municipal solid waste (MSW), number of tourists,
and area of accommodation facilities of small island such as Shin, Si, Mo and Jangbong island in Ongjin county, Incheon
for use as basic data for estimation of MSW generation. An analysis of statistics data from september in 2012 to august
in 2018 showed MSW generation was steadily increasing, and MSW generation in 2018 was increased by about 3.98
times compared to 2012. In summer, which is the tourist season, MSW generation was 2.43~9.39 times higher than
in winter. MSW generation was influenced by the number of tourists. As of August 2018, generation rate of per capita
of MSW was 0.839 kg/cap-day, which was about 3.71 times higher than August 2013. Area of accommodation increased
continuously from 2008 to 2017, increasing by about 8.32 times. The coefficient of determination between the area of
accommodation and the number of tourists was 0.8418. Also coefficient of determination between area of accommodation
and MSW generation were 0.9370 and 0.6025 before and after August in 2015, respectively. Accommodation was lacked
due to increase of tourists. Although accommodation was scarce because of increase in the number of tourists since

2015, the coefficient of determination decreased due to the increase in waste generation.
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Table 1. Characteristics of MSW Generation
Sl Year| 9012 2013 2014 2015 2016 2017 2018?
.. . 1)
Municipal solid waste 86.73 91.04 99.19 89.01 186.9 230.3 304.6
(ton/year)
Population
(Number of people) 2,154 2,163 2,199 2,245 2,249 2,261 2,241
Generation rate
(keeap - day) 0.11 0.12 0.12 0.11 0.23 0.28 0.56

"Municipal solid waste = Residential waste + Recyclable waste

PAs of the end of August
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Table 2. Seasonal Characteristics of Amount of MSW

Year Municipal solid waste (ton)
Sep.2012 ~ | Sep.2013 ~ | Sep.2014 ~ | Sep.2015 ~ | Sep.2016 ~ | Sep.2017 ~
Season (Month) AUG2013 | Aug2014 | Aug2015 | Aug2016 | Aug2017 | Aug201s | PVerage
Sep. 11.9 5.24 10.7 6.02 16.5 22.6 12.2
Autumn Oct. 337 8.49 13.6 9.60 28.0 243 14.6
Nowv. 5.49 5.62 6.18 7.05 5.99 28.3 9.77
Sub-total 20.8 194 30.6 22.7 50.5 75.2 36.5
Dec. 3.29 0.00 0.00 0.00 0.00 1.80 0.85
Winter Jan. 2.32 3.09 541 3.66 6.09 15.3 5.99
Feb. 4.52 2.78 243 3.40 20.2 15.5 8.14
Sub-total 10.1 5.87 7.84 7.06 26.3 32.7 15.0
Mar. 8.15 7.54 532 16.9 20.6 30.0 14.8
Spring Apr. 104 7.60 9.86 9.30 8.73 349 13.5
May. 8.95 742 8.77 36.8 33.7 47.9 23.9
Sub-total 27.5 22.6 24.0 63.0 63.0 113 52.2
Jun. 9.80 15.0 4.61 26.0 25.0 51.3 21.9
Summer Jul. 11.4 9.89 12.7 21.9 11.7 50.8 19.7
Aug. 16.1 15.3 17.2 18.4 273 58.7 25.5
Sub-total 373 40.2 34.6 66.3 64.0 161 67.2
Total (ton/year) 95.8 88.0 96.9 159 204 382 171
Table 3. Number of Residents and Tourists
— Year| Sep.2012 ~ | Sep.2013 ~ | Sep.2014 ~ | Sep.2015 ~ | Sep.2016 ~ | Sep.2017 ~ Average
Classification Aug.2013 | Aug.2014 | Aug.2015 | Aug.2016 | Aug.2017 | Aug.2018
Number of residents 1,035 1,081 1,111 1,131 1,155 1,159 1,112
Tourist (Number of people)
Sep. 29,480 47,234 42,046 42,894 51,620 54,420 44,616
Autumn Oct. 45,378 43,932 44,155 46,153 52,247 90,492 53,726
Now. 19,696 21,756 24,664 22,637 25,312 35,872 24,990
Sub-total 94,554 112,922 110,865 111,684 129,179 180,784 123,332
Dec. 9,612 12,388 11,947 16,265 17,294 11,364 13,145
Winter Jan. 8,479 12,337 11,707 13,875 13,682 8,238 11,386
Feb. 10,559 11,600 13,475 18211 12,078 10,669 12,765
Sub-total 28,650 36,325 37,129 48,351 43,054 30,271 37,296
Mar. 20,137 23,942 18,137 28,610 25,123 19,601 22,592
Spring Apr. 26,822 29,388 37,736 49,676 51,241 37,881 38,791
May. 51,941 40,645 61,880 67,524 61,752 48,752 55,416
Sub-total 98,900 93,975 117,753 145,810 138,116 106,234 116,799
Jun. 53,149 43,690 38,856 59,958 63,018 51,143 51,636
Summer Jul. 32,143 42,652 39,559 60,108 45,606 40,725 43,466
Aug. 63,512 59,211 66,247 60,072 65,132 45,642 59,969
Sub-total 148,804 145,553 144,662 180,138 173,756 137,510 155,071
Total 370,908 388,775 410,409 485,983 484,105 454,799 432,497
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Table 4. Generation Rate of MSW
Number of people
Classification iy Tourst Generation of MSW | Generation rate of MSW
Resident ours (ton/day) (kglcap - day)
(cap/day)
Sep.2012 ~ Aug.2013 2,158 1,016 0.262 0.083
Sep.2013 ~ Aug.2014 2,205 1,065 0.241 0.074
Sep.2014 ~ Aug.2015 2,227 1,124 0.265 0.079
Sep.2015 ~ Aug.2016 2,279 1,331 0.436 0.121
Sep.2016 ~ Aug.2017 2,296 1,326 0.558 0.154
Sep.2017 ~ Aug.2018 2,241 1,246 1.045 0.300
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Table 5. Estimation Results of MSW Generation Rate by Tourists

Year | Sep.2012 ~ | Sep.2013 ~ | Sep.2014 ~ | Sep.2015 ~ | Sep.2016 ~ | Sep.2017 ~
Classification Aug.2013 | Aug.2014 | Aug.2015 | Aug.2016 | Aug.2017 | Aug.2018
Municipal solid waste |\ o Winter]|  27.18 3433 26.71 59.27 37.68 89.95
(ton/3months)
Tourists (cap/3months) |[Summer - Winter] | 120,154 109,228 107,533 131,787 130,702 107,239
Generation rate of MSW (kg/cap - day) 0.226 0.314 0.248 0.450 0.288 0.839
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