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In South Korea, various local governments, including Seoul, Incheon, Gyeonggi, Gyeong sang, and Joella,
are proactively assessing the extent of microplastic pollution in freshwater. In contrast, microplastic pollution
research in Gangwon Special Self-Governing Province is lacking. To address this, in this study, sampling was
undertaken in Hongcheon and Jeongseon, along with in highland agricultural watersheds, which are major
sources of non-point source pollution. Microplastic analysis of the samples was conducted using a micro-
Raman spectrometer. During non-rainy periods, microplastic concentrations in river samples were approx-
imately 13-438 particles/L and 40-452 particles/L in Hongcheon and Jeongseon, respectively. During rainy
periods, the concentrations were approximately 67-313 particles/L and 98—103 particles/L in Hongcheon and
Jeongseon, respectively. The types of microplastics detected in the samples included polyethylene, poly-
propylene, polystyrene, polyvinyl chloride, and polyethylene terephthalate, with polyethylene and polypro-
pylene being the most prevalent. From this study, a database on microplastic pollution levels and types present
in the highland farming watersheds of Gangwon was established.
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Table 1. Changes in land use types by city and county in Gangwon'®

2012 2022
Total (ha) Paddy (ha) Upland (ha) Total (ha) Paddy (ha) Upland (ha)

Total 112,007 41,325 70,682 101,104 31,092 70,012
Chuncheon 7,053 2,174 4,879 5,745 1,291 4,454
Wonju 9,056 4,201 4,855 7,718 3,231 4,487
Gangneung 8,035 3,226 4,809 7,018 2,577 4,441
Donghae 996 280 716 774 115 659
Taebaek 1,027 3 1,024 1,211 0 1,211
Sokcho 619 428 191 552 249 303
Samcheok 4,688 1,080 3,608 4,051 609 3,442
Hongcheon 12,581 3,973 8,609 11,010 2,467 8,542
Hoengseong 10,226 3,566 6,660 9,440 2,383 7,057
Yeongwol 6,749 797 5,952 5,814 480 5,335
Pyeongchang 9,873 658 9,214 9,882 465 9,417
Jeongseon 7,515 245 7,270 7,694 247 7,447
Cheorwon 13,606 10,935 2,671 12,216 9,808 2,408
Hwacheon 3,275 1,046 2,229 2,770 490 2,281
Yanggu 4,975 2,051 2,924 4,653 1,299 3,354
Inje 4,323 1,064 3,260 3,577 708 2,870
Goseong 4,070 3,388 682 4,058 3,028 1,029
Yangyang 3,339 2,210 1,129 2,922 1,646 1,275

Hongcheon Jaun /’\ eongseon (&)
7 /

.,

Fig. 1. Sampling sites: Jaun watershed in Hongcheon and Golji watershed in Jeongseon?”

Table 2. 2023 Land survey data for Nae-myeon in Hongcheon-gun and Imgae-myeon in Jeongseon-gun

Land use type and percentage of the total land use

Land fields Orchards Pastures Forests Land Factories
Hongcheon 11.15 0.02 1.59 82.98 0.34 0.00
Nae-myeon School Warehouses Roads Levees Streams Others
0.02 0.78 0.77 0.00 0.22 2.11
Land fields Orchards Pastures Forests Land Factories
Jeongseon 12.13 0.01 0.08 79.93 0.08 0.04
Imgye-myeon School Warehouses Roads Levees Streams Others
0.00 0.89 0.89 0.24 391 1.21
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Fig. 2. Sampling points in Golji watershed in Jeongseon and Jaun watershed in Hongcheon.
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Fig. 3. Raman analysis results of microplastics in (a)
Hongcheon and, (b) Jeongseon samples from April
to August.
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Table 3. Sample collection and water quality in the study area from April to August

Sampling Date Antecedent dry Rainfall gvent before Monthly rainfall Turbidity SS
point days (days) sampling (mm) (mm/month) (NTU) (mg/L)
April 5 9.9 383 1.65 1.3
May 7 36.5 99.5 7.23 3.1
Hongcheon June 4 32.7 1359 1.53 2.0
July 5 16.3 423.2 5.89 3.0
August 3 11.0 106.9 1.44 23
April 5 8.9 35.9 1.10 0.8
May 7 17.5 77.0 8.21 3.7
Jeongseon June 6 3.1 163.5 0.71 1.4
July 5 68.3 341.0 3.74 2.8
August 15 332 75.7 2.04 1.6
SS, suspended solids
Table 4. Sample collection and water quality during the rainy period (June and July)
. . Daily rainfall Monthly rainfall Turbidi SS
Sampling point Date (m}tln/day) (mm/zlnonth) (NTU;y (mg/L)
June 62.5 135.9 74.2 62.5
Hongcheon
July 29.3 4232 22.0 29.3
June 56.6 163.5 9.9 56.6
Jeongseon
July 18.3 341.0 117.1 18.3
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Fig. 5. Raman analysis results of (a) Hongcheon, (b)
Jeongseon rainy period samples from June to July.
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Table 5. Monthly TP, MP, and Rmp

from April to August in Hongcheon and Jeongseon

Sampling point Date

MP R,

m
April 40,529 76.04 0.00 1p88

May 70,704 214.70 0.00304

Hongcheon June 78,173 102.88 0.00132
July 56,954 438.35 0.00770

August 40,391 13.42 0.00033

April 81,935 89.37 0.00109

May 51,993 451.77 0.00869

Jeongseon June 42,506 152.08 0.00358
July 30,098 339.94 0.01129

August 79,077 40.26 0.00051

TP, total particles
MP, microplastics particles

R, ratio of microplastics particles to total particles analyzed Raman microscope
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Table 6. Monthly TP, MP, and R, from during the rainy
period
Sampling point  Date TP MP R
June 42,878  313.11  0.00730
Hongcheon
July 196,107  67.09  0.00034
June 176,609 102.88  0.00058
Jeongseon
July 202,785  98.40  0.00049
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