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Abstract

To investigate the distribution characteristics of grain size and organic matter of surface sediments from the
Nakdong-Goryeong Mid-watershed, surface sediments were collected and analyzed. The samples were collected from six
sited at four different times between May 2013 and May 2014. The were analyzed for grain size, water content, ignition
loss, chemical oxygen demand, total organic carbon and total nitrogen. The surface sediments were mainly composed of
medium sand (mean 44.7%) and coarse sand (mean 32.8%) and became coarser in May 2014. Fine sediments at the site
NG-2 were poorly sorted and positively skewed, and occur in a tributary environment that is relatively low-energy
compared with the other sites. The water content at the studied sites (15.3 ~ 34.9%) averaged 20.25%, and ignition loss
(0.4 ~ 5.8%) and total nitrogen (274 ~ 2493 mg/kg) averaged 1.33% and, 696 mg/kg, respectively. These values indicated
that the sediments were not seriously contaminated when compared with the sediment pollution evaluation standard of
the National Institute of Environmental Research. The chemical oxygen demand (mean 0.17%) was at the non-polluted
level compared with United States Environmental Protection Agency sediment quality standards. The total organic carbon
(mean 0.18%) at all sites except site NG-2 (lowest effect level) was the no effect level of the Ontario sediment quality
guidelines. The COD/IL (0.02 ~ 0.20) and C/N (0.73 ~ 6.76) were less than 1 and 10, respectively. Organic matter in
the study area produced naturally from aquatic organisms. Results of principal component analysis showed that fine
sediments (very fine sand and silt) were significantly affected by organic matters (ignition loss, chemical oxygen demand,
total organic carbon and total nitrogen). In addition, the highest organic matters content in the study area occurred at
the site with the finest sediments (NG-2).
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Fig. 1. Map showing sampling site of the study area.
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Fig. 2. Variation of sediments composition (very coarse sand, coarse sand, medium sand, fine sand, very fine sand, silt and

clay) of surface sediments in the study area.
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Fig. 3. Variation of sediments mean grain size, sorting, skewness and kurtosis of surface sediments in the study area (A:

mean grain size and sorting, B: skewness and kurtosis).
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Table 1. Water content, ignition loss, chemical oxygen demand, total organic carbon and total nitrogen of surface sediments in

the study area

Site name Year Month WC(%) 1IL(%) COD(%) TOC(%) TN(mg/kg)
may 17.5 0.71 0.09 0.09 532
2013
oct. 18.9 0.77 0.05 0.08 592
NG-1
may 19.7 1.02 0.10 0.12 709
2014
oct. 18.3 0.60 0.02 0.05 687
may 333 5.70 1.16 0.95 1405
2013
oct. 29.7 5.03 0.40 0.39 774
NG-2
may 23.6 2.47 0.45 0.37 972
2014
oct. 349 5.79 1.10 1.28 2493
may 16.6 0.56 0.03 0.06 703
2013
oct. 18.1 0.57 0.02 0.06 274
NG-3
may 19.0 0.82 0.06 0.06 413
2014
oct. 18.1 0.49 0.02 0.04 507
may 18.1 0.69 0.06 0.08 392
2013
oct. 16.0 0.77 0.06 0.09 472
NG-4
may 21.3 0.81 0.09 0.11 523
2014
oct. 189 0.67 0.05 0.07 898
may 15.4 0.44 0.02 0.04 340
2013
oct. 18.5 0.38 0.01 0.06 562
NG-5
may 18.7 0.68 0.02 0.04 428
2014
oct. 15.3 0.40 0.02 0.06 868
may 17.7 0.76 0.06 0.07 482
2013
oct. 18.2 0.52 0.01 0.05 382
NG-6
may 20.3 0.58 0.04 0.06 772
2014
oct. 19.9 0.71 0.06 0.09 546
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Fig. 4. Relationship between COD and IL of surface sediments in the study area.
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Table 2. Rotated component matrix of surface sediments in the study area (varimax rotation method)

Factor 1 Factor 2
Eigenvalue loading(%) 67.386% 12.963%
Very Coarse Sand -0.200 -0.783
Coarse Sand -0.425 -0.838
Medium Sand -0.662 0.728
Fine Sand 0.721 0.448
Very Fine Sand 0.937 0.248
Silt 0.985 0.150
Clay 0.892 0.114
Mean Grain Size 0.865 0.374
Sorting 0.924 0.042
Skewness 0.755 -0.362
Kurtosis -0.033 -0.223
Water Content 0.932 0.195
Ignition Loss 0.961 0.166
Chemical Oxygen Demand 0.936 0.202
Total Organic Carbon 0.934 0.197
Total Nitrogen 0.835 0.121
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Fig. 6. Principal component analysis plot of surface sediments in the study area.
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