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Abstract : Comprehensive data collection was carried out between 2001-2006 to investigate the
concentration levels of chlorophyll-a, nutrients (DIN and DIP), and COD for surface waters of Korean
coastal areas. A statistical analysis of these parameters was carried out on the basis of the frequency
distribution of their concentration. Furthermore, the numeric grading for chlorophyll-a, DIN, DIP, and COD
concentrations were derived statistically from the normalized frequency distribution of log-transformed
data. The statistical grading clearly reflects the water quality characteristics of three Korean coastal water
bodies (Western, Southern and Eastern coastal zones), which indicate common environmental and
ecological characteristics. So, this study could provide useful information to set up the guideline for water
quality assessment of Korean coasts.
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Table 1. Summary of statistical parameters for chlorophyll-
a, DIN, DIP and COD concentrations in west-
ern, southern and eastern coastal zones of Korea

. Western Southern Eastern
Variable

coast coast coast
N 1527 2348 1533
Min. 0.21 0.10 0.07
Chlorophyll-a 7. 3103 3131 1935

(ug/h
Mean 3.65 3.33 1.98
SD 4.47 4.31 2.68
N 1588 2369 1611
Min. 143 0.36 0.43

DIN
Max. 308.57 133.36 93.21

(uM)
Mean 25.35 9.69 8.63
SD 27.71 11.78 8.85
N 1402 2106 1536
Min. 0.19 0.13 0.03

DIP

(M) Max. 3.16 3.97 2.71
Mean 0.82 0.65 0.38
SD 0.50 0.54 0.37
N 1610 2325 1542
Min. 0.32 0.30 0.20

COD
Max. 6.97 6.16 497

(mg/l)
Mean 1.54 1.54 1.18
SD 0.79 0.80 0.70

A JF40 F& W E@A+EFHAHE A8 0.2~
31.0 ug/l(3.714.5 pg/l), &3l 0.1~31.3 ug/l(3.3+4.3 ug/l)
223 F8l 0.1~19.4 ug/l(2.0+2.7 ug/yelth. =24-a)
Bt =S |97E Aal el Fall AtAoli e A= vl
g i, B AgAE AuiFog YtkFig 1). &
ER71dAE dERE Aal 1,588, Hal 2.36970, &3l
161171 8] A5 7} o] &Y o, Hit SE(H 2= Al
25.4+27.7 uM(1.4~308.6 uM), H3ll  9.7+11.8 uM(0.4~
133.4 uM), 3l 8.6+8.9 uM(0.4~93.2 uM)o]t}k, Hukz|
o7 S§EF/NALS H T, AU FE 183 HE
52 A8l At olA 7P =, delleh ) At o=
ArE A, Bt =0 A5 Falleh w8l At
HlaLsko] Aal] AgtedollA] 2uf o] =UTHFig. 1). o]
g Abe Aal] Aol AR o ForFH gy
Frdel o3k =2 o9 Tt wE AR s Eh
|=571909 A5 A8l Fall, s8l Aol Azt
140270, 2,1067), 1,536702] A&7} o] &5 9ow, Ht
FEES)E Aal 0.82£0.50 uM(0.19~3.16 uM), =3l
0.65+0.54 uM(0.13~3.97 uM), 3 0.38+0.37 uM(0.03~
271 uM)elth, 8277019 TEE §EF7|AA =)
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161071, 2,32570, 1,54270¢] A&7} o] &-Elom, 7} &
A Hit F=H)E A8l 1.5+0.8 mg/1(0.3~7.0 mg/l),
el 1.540.8 mg/I(0.3~6.2 mg/l), &3 1.2+0.7 mg/I(0.2~
5.0 mg/l)elth. AL QT He] HiE T HYle
Aafiel el Ateol A MR Hs=g wi, Fa A
e e FEAET FAsH dddo® Uil vEt

Wt
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Fig. 1. Comparison of mean values of Chlorophyll-a,
DIN, DIP, and COD concentrations in each costal
zone
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Fig. 2. Frequency distributions of the original data with normal curve superimposed
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Table 2. Statistical parameters including Kolmogorof-
Smirnov value for testing the goodness-of-fit to
normality of the log transformed data

Variable Western Southern Eastern

coast coast coast
N 1527 2348 1533
Min. -0.68 -1.00 -1.15
Max. 1.49 1.50 1.29
Chlorophyll-a Mean 0.35 0.28 0.03
SD 0.43 0.46 0.48
Normality 0.04 0.30 0.04
(p-value)*
N 1588 2369 1611
Min. 0.15 -0.45 -0.37
Max. 2.49 2.13 1.97
DIN Mean 1.22 0.80 0.74
SD 0.40 0.40 0.44
Normality 0.11 0.11 <0.01
(p-value)*
N 1402 2106 1536
Min. -0.71 -0.89 -1.49
Max. 0.50 0.60 0.43
DIP Mean -0.16 -0.30 -0.58
SD 0.26 0.31 0.38
Normality 0.02 0.01 <0.01
(p-value)*
N 1610 2325 1542
Min. -0.49 -0.52 -0.70
Max. 0.84 0.79 0.70
COD Mean 0.14 0.13 0.00
SD 0.20 0.22 0.26
Normality 0.04 0.08 0.05
(p-value)*

*Normality was tested by Kolmogorov-Smirnov statistic method (at
0.05 significance level)
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Table 3. Statistical classification of chlorophyll-a, DIN,
DIP and COD concentrations in the western,
southern and eastern coastal areas of Korea

Grade Western Southern Eastern
coast coast coast
Low <0.8 <0.7 <04
Chlorophyll-a Moderate 0.8~6 0.7~6 0.4~3
(ng/h High 6~16 6~16 3~10
Very high >16 >16 >10
Low <7 <3 <
DIN Moderate 7~43 3~16 2~15
(uM) High 43~107 16~40 15~42
Very high >107 >40 >42
Low <0.4 <0.3 <0.1
DIP Moderate  0.4~1.3 0.3~1.0 0.1~0.7
(uM) High 13~23  1.0~21 07~15
Very high >2.3 >2.1 >1.5
Low <0.9 <0.8 <0.6
COD Moderate  0.9~2.2 0.8~2.3 0.6~1.8
(mg/l) High 22~36 23~38 1833
Very high >3.6 >3.8 >33

o} siEtA kg k] T Ve AlElet el A9t
| A Hi H]S=3le], “HZ (moderate)’?} “=-2-(high)” 5
o A9 747F oF 0.8~23 mg/ll LT3 °F 2.3~3.8 mg/l
h’i ﬁZH ARSI e RS T (12 mg/ly> %5
%T}-"]' o83 FASH 111(2~4 mg/l)S =2 57334 &
A z)gth Faf dgtele] AL HE E30] 0.6~1.8 mg/l
k=S /\16}] a8 ‘46119% H].u_o}O# ZF QH%(Table 3),
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