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The Investigation of the Han River Eutrophication
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Mi Suk Heo, Dong Koo Ryu, Jung Sik Shin and Jae Young Shin

= Abstract =

Most river quality problems are generated by pollutants which are discharged into the
river as a consequence of human activities. And eutrophication occurs when water is over
enriched with nutrients. principally nitrate and phosphate. Both these nutrients are found
in many waste products. especially sewage, even when the waste is treated.

Eutrophication is concern in lakes, but it also causes prblems in river.

Wide growth of phytoplankton in rivers, leads to blockage of channels, but the main
concern is deoxygenation because of the increase in plant life’s demand for oxygen in
rivers. Fish .plant and animals die due to lack of oxygen. The increase of algae floating on
the tops of water looks ugly and has attracted public attention and concern in recent vears.

One way of controlling eutrophication is to restrict the amount of waste carring nitrate
or phosphate from entering the water in the first place. Another way is to remove it from
the water after it has been entered.

This study was carried out to investigate on the trophic state. nutrients and
chlorophyll-a concentrations in the Han River.

The results were as follows :

1. Concentrations of total nitrogen were 2.208~9.221(5.133)ng/ £ .

2. Concentrations of total phosphorus were 0.045~0.614(0.195)me/ £ .

3. Chlorophyll-a concentrations were 0.0~25.3(9.6)mg/nv,

4. The correlation coefficient. between T-P and chlorophyll-a concentration was r = -0.586
at sungsan sampling site.

5. The correlation coefficient was r = -0.578 ~ -0.767. between Paldang Dam outflow and
chlorophyll-a concentration at all sampling sites.

- 401 -



00d xtolel S W
71 497 5kmel| o2

9] 320

71% EAA HgAE 1087 A
]

1350mme A AAe] = 7] v)atd

Fe AT A 4l 0%0089] 69

b 2

s l

ool el Qi S BN UEAR ) Szsha 9ol 21808 el S
Holgol HE St A

ol e HeAAz
23l 55 Hfﬁog 23 ol 826 4Ad NS B 040 300

93 ol UvlA 7Ee dfARe R
oagq;go "]’Eoﬁ -Cu’*]i]é']':ﬂ ¢l %i_)': _E_——a] iRl J )] HC}-E

S4UA Y HES selE ad dd JeaRe Az
dosd A 6(0144 T D e P PP
wm A= wol o Azs Aed e Al @ BA 49 Jass,

oﬂu}a} a7 ﬂ*%ow 38
48 #4 3 dA3

= 3*3151011‘ 5“&7 } sl
2] 107H 4 °IE” »\1
o] 5]_71- RJ:L

3 et :LE'M 7\1D
ql 7«“7er},]

Sungsan Bridge ™

2 A Y] 998 R, Chlorophyll-a &

ek Ak g7t °°‘°&%EH et 4 o5 Oﬂﬂ% 2
T 043 2 wEEdy #A B4 5 3 37 4A
F7o)  dwEkg mald Baual dAsigin)
A
= A9 REHZR Y FHiE
7
357 BITS FHFFRAM AZFFE Ale] &
W Hella 98 1¥95E 12971 ¥ 23] A8E =
ol o 2 &&ia 9 pHe #@R2&Fsln g &5
A 2 AAR gvkele] RSB AR o)
2 Uyg  BEAMZ AAEit
257t F9 FANFEE 2 £2440(D0), pH,

(T-P). #44(T-N) 2 Chlorophyll-aZ 332
=

=
Sungsu Bridge f-
4 , R\
— . p
S’ Hannam Bridge sharmsl Bridge
Hangang Bridge
3 | 4 5 | 6 | 1

Sampling sites

i :
Hannam | Hangang | Sur}gsan \ (Gayang | Haengju_

Fig. 1. Sampling sites in the Han river.
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Table 1. Weather condition of Seoul in sampling periods(1998).
w Temperature  Precipitation  Wind Speed  Relative Humidity Wind Evaporation
Month CC (mm) (m/s) (%) Direction (mm)
1 -1.4 10.4 2.4 59 NW 43.8
2 3.3 32.3 24 59 WINW 53.1
3 7.3 45.1 2.8 58 WSW 90.2
4 15.6 120.2 2.2 65 SW 102.6
5 19.0 121.5 2.2 59 WSW 144.3
6 219 234.1 2.1 67 WSW 128
7 24.9 311.8 2.5 74 SW 12:3
8 25.0 1237.8 2.0 7 NW 100.6
4 23.0 177.9 1.8 70 NNW 113.4
10 17.0 27.4 1.9 7 SW 90.4
11 7.3 26.9 2.2 61 WNW 54.2
12 23 3.7 2.2 59
SUM 2349.1 932.9
Average 13.8 195.8 2.2 65 84.8
Maximum 25.0 1237.8 2.8 78 144.3
Minimum -1.4 3.0 1.8 58 2.3
Table 2. Weather condition of Seoul in last 10 years(1988~ 1997).
w Temperature Annual Precipitation Wind Speed Relative Humidity
Month . O (mm) (m/s) (%)
38 12.1 760.8 2.5 61
89 13.0 1426.3 2.4 66
90 12.8 2355.5 2.4 T
91 12.3 1158.2 2:3 66
92 12.5 1454.9 2.2 67
93 12.0 1292.7 2.4 68
94 13.5 1055.8 2.6 65
95 12.2 1598.6 2.3 63
9% 12.2 1256.6 2.2 62
97 12.9 1210.2 2.3 62
average 12.6 1357.0 2.4 65
maximum 13.5 2355.5 2.6 7
minimum 12.0 760.8 2.2 61
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Fig. 2. Monthly discharge of Paldang Dam.
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Fig. 3. Variation of DO by sampling sites.
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Table 3. Concentrations of T-P by sampling sites. (unit : mg/ £ )
~.__ Sites]| -
Month | Jamsil  Sungsu Hannam Hangang  Sungsan rayang Haengju avg. max. min.
1 | 0.068 0.172 0.206 0.330 0.303 0.408 0.414 0.272 0414 0.068
2 | 0.076 0,200 0.255 0.324 0.331 0.336 0.359 0.269 0.359 0.076
3 | 0.075 0.140 0.121 0.206 0.234 0.239 0.241 0.180 0.241 0.075
4 0.064 0.088 0.201 0.192 0.205 0.239 0.217  0.172  0.239  0.064
5 0.056 0.055 0.076 0.090 0.095 0.126 0.109 0.087 0.126 0.055
6 | 0.058 0.073 0.159 0.117 0.146 0.356 0.231 0.163 0.356 0.058
7 | 0.058 0.059 0.108 0.071 0.119 0.127 0.220  0.109  0.220 0.058
8 | 0.077 0.305 0.149 0.089 0.100 0.092 0.309  0.160  0.309  0.077
9 ‘ 0.058 0.070 0.159 0.201 0.215 0.227 0.203 0.162 0.227 0.058
10 0.076 0.151 0.263 0.216 0.228 0.537 0.210 0.240 0.537 0.076
11 | 0.045 0.061 0.230 0.244 0.242 0.237 0.614 0.239 0.614 0.045
12 | 0.066 0.127 0.427 0.392 0.330 0.281 0371 0.285 0.427 0. 066
avg. | 0.065 0.125 0.19 0.206 0.212 0.267 0.291 0.195
max. 0.077 0.305 0.427 0.392 0.331 0.537 0.614 0.614
min. ©0.045 0.055 0.076  0.071 0.005 0.0 092 0.109 0.045
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Table 4. Concentrations of T-N by sampling sites.(unit: mg/ )

Sites
Month Jamsil Sungsu Hannam Hangang
1 3.874 4666 5.175 5.328
g 3.677 5.821 6.522 7.110
3 | 2.738 5.606 4.474 5.723
4 [ 2.980 3.828 7.101 6.043
3 2.734 2.705 2.706 3.722
6 ‘ 4.185 4.032 4,692 4.394
i 4.052 4.232 4.823 4.673
] | 2.246 2.429 2.208 2.429
9 | 2.719 3.440 5.275 4.291
10 3.289 3.419 5.175 5.083
11 | 4351 4951 6576 6.890
12 | 3.312 5.549 7.222 8.589
avg. | 3.347 4.223 5.162 5.356
max. 4.351 5.821 7.222 8.589
min. 2.246 2.429 2.208 2.429

Table 4. (-onccntratlons of T-N by sampling

sites. (unit * mg/ ()
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