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Abstract — The appropriate indicator was calculated by identifying changes in the composition of sediment due to
marine sand mining in the Western and Southern Sea EEZ marine sand mining areas. In the Southern EEZ area, the
sediment composition was maintained at a constant composition ratio in the control sites, and the mud content was
found to increase in the mining sites. This seems to be caused by anthropogenic activities such as marine sand min-
ing rather than having influenced by a natural effect. In the Western EEZ area, sediment composition did not show
rapid granulation or fine-graining in the control sites and mining sites, and the sand content remained unchanged at
over 85% in all areas. To establish a indicator for changes in the sediment composition of the control sites and min-
ing sites, the degree of similarity was identified through Mahalanobis analysis. As a result of the similarity analy-
sis in the Southern EEZ area, the similarity is low regardless of the mining period and resting period, which means
the composition of the sediments changed by the marine sand mining is not being restored. As a result of the simi-
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larity analysis in the Western EEZ area, it was found that the sediments remained and distributed in a similar com-
position even during the marine sand mining period and the resting period.
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Table 1. List of literature used in this study

Division Report Reference Survey Year
Southern EEZ Marine Sand Mining(2nd extension)
Marine Environmental Impact Survey(1st) K-water(2014) 2013(06.08,11,12)
Southern EEZ Marine Sand Mining(2nd extension)
Marine Environmental Impact Survey(2st) K-water(2014) 2014(03,05,09,11)
Southern EEZ Marine Sand Mining Designation Change(3rd) K-water(2015) 2014(03,05,09,11)

South Sea Area Utilization-Impact Assessment 2015(01)

outhern . .. .

Southern EEZ Marine Sand Mining(2nd extension)

EEZ Area Marine Environmental Impact Survey(2015) K-water(2016) 2015(01,05,08,11)
Southern EEZ Marine Sand Mining Designation Change(4th) K-water(2016) 2014(05,09,11)
Sea Area Utilization-Impact Assessment W 2015(01,11)
Southern EEZ Marine Sand Mining Marine Environmental Impact Survey(3st) K-water(2017) 2016(03,05,09,11)
Southern EEZ Marine Sand Mining(2nd extension)
Marine Environmental Impact Survey(2017) K-water(2017) 2017(03,07,08,11)
Western EEZ Marine Sand Mining Post
Marine Environmental Impact Survey(2013) K-water(2013) 2011(02,08)
Western EEZ Marine Sand Mining(2nd extension)
Marine Environmental Impact Survey(2013) K-water(2013) 2013(06,08,11,12)
Western EEZ Marine Sand Mining(2nd extension)

Western Marine Environmental Impact Survey(2014) K-water(2014) 2014(02,05,08,11)

EEZ Area  Western EEZ Marine Sand Mining(2nd extension)

Marine Environmental Impact Survey(2015)
Western EEZ Marine Sand Mining(2nd extension)
Marine Environmental Impact Survey(2016)

Western EEZ Marine Sand Mining(2nd extension)
Marine Environmental Impact Survey(2017)

K-water(2015)  2015(03,05,08,11)

K-water(2016)  2016(02,05,08,11)

K-water(2017) 2017(02,06,08,11)

Table 2. Sampling sites in the southern EEZ marine sand mining area

Division C-1 S-1 S-2 S-3

S-4 S5

Marine sand mining block

Characteristic Control block 4E

4G 31

2008yr start Sand mining (odd year resting period)  2010yr start Sand mining (Even year resting period)

Table 3. Sampling sites in the western EEZ marine sand mining area

Division C-1,C-2,C-3  W-2 W-7 W-9 W-3 W-6 W-GA W-NA
Marine sand mining block
Characteristic Control block 2 l o 3 6 GA NA
2011yr Start mining 2010yr Start mining 2013yr Start mining 2014yr Start mining

(Even year resting period) (Odd year resting period) (Even year resting period) (Odd year resting period)
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Fig. 1. Sampling sites and sand mining block in southern EEZ marine sand mining.
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Fig. 2. Sampling sites and sand mining block in western EEZ marine
sand mining.
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Fig. 3. Long-term variation of sediment composition in control block (red dash line) and mining block at southern EEZ marine sand mining
(2013~2017).
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Fig. 5. Sediment composition of control block and mining block using box-whisker plot comparison in Southern (a) and Western (b) EEZ

marine sand mining (2013~2017).
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Boyd et al.[2005], Cooper[2012] %! Waye-Baker et al[2015]%
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o}, BAof| o] 8% H&E % AL Il EEZ AR 1919
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&, AHEAH0.0625~0.25 mm)EEF 2 H(0.0625 mm)zgo]™, 413}
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NAEALG 19NE ol gl tiz7 B8=2] 7/90] Fd} &
Fak AR A 0.03%, 1A} 2.03%, FAF 37.39%, AIH
A} 38.12% 2 HAE+HE) 22.4%% LEFSTHTable 4).

Uz 71202 AF G2 F 95/ Algel digk fAMd 37}
W 71 FARET ) =2 8 4B 9 S-10% AEe 14
M, 717k SAZ A= 7 AR B A4S 4E3T
o] 828} 4GET S3E F 4 BT A oM, 7172 13712
WA 2T 71 B FAREE 43T 36.8%, 4G
42.1%, 3P 52.6%C1H, ANFH B2 Fit FAREE 48.4%E 1
Bl B4 A5} -9 =& 0.05 v]ko 2 LG TH(Table 5).

o

Table 5. Sediments composition and covariance matrix in control
block of the western EEZ marine sand mining

AellA B &5 tib] F shgo] 10% o) M Fo7 fA|=H1 TS ST Ton(%)
= 5 Control bloc ediments composition(%
[e))] st =z M= =Lo A ol Z A o)A Fu 3
ATk, TSk o2} AFHFT-2] E —1? A= 20l 2017 233 (C-1, C-2, C-3) Mud Sand Gravel
T2 EAES AlLlstd gl 2| go] 85% ol o® RAlsH Mean 736 92.62 0.02
Al B33, o= Wil EEZ AR5 3= 22 A8 EEZ = . Mud 15.07 - -
AR Solo] AH YT vl AH GRrow s EA it Sand <117 1529 -
2% 2A Wy} 4] 88 ou)dit), Gravel 0.09 -0.11 0.02
Table 4. Sediments composition and covariance matrix in control block of the southern EEZ marine sand mining
Control block (C-1) . sediments c?mposition(%)
Mud Fine Sand Medium Sand Coarse Sand Gravel
Mean 22.44 33.12 37.79 2.03 0.03
Mud 41.45 - - - -
S 15.10 167.53 - - -
Covar. mS -59.40 -170.53 229.43 - -
Matrix
cS 2.66 -11.50 -170.53 8.10 -
fG 0.11 -0.56 0.12 0.32 0.02
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Fig. 6. Sediment composition similarity time series between control block and mining block in southern EEZ marine sand mining
(2013~2017).
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Table 6. Evaluation of the similarity of sediment composition between control block and mining block in southern EEZ marine sand mining
(2013~2017)

. . Similarity . R
Minng block Station Sample size Similarity percent
accept no accept

S-1 14 5

4E 38 36.8%
S-2 6 13
S-3 6 13

4 38 42.19

G S-4 10 9 %

31 S-5 10 9 19 52.6%

Sum 46 49 95 48.4%

(P<0.05)




Table 7. Evaluation of the similarity of sediment composition between control block and mining block in Western EEZ Marine Sand mining

(2013~2017)

HpstiL el 3 ofl whE B2 E 1 24 Wstel dist 244

EKl

e HE

Similarity

Minng block Station Sample size Similarity percent
accept no accept
W-2 W-2 18 3 21 85.7 %
W-3 W-3 20 1 21 952 %
W-6 W-6 21 21 100 %
W-7 W-7 21 21 100 %
W-9 W-9 21 - 21 100 %
W-GA W-GA 19 - 19 100 %
W-NA W-NA 19 - 19 100 %
Sum 139 4 143 972 %
(P<0.05)
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Fig. 7. Sediment composition similarity time series between control block and mining block in western EEZ marine sand mining
(2011~2017).
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