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The Investigation of Eutrophication the Han River

Division of Environment Ecology

Jong-Heub Jung, Chung-Eon Lee, Sang-Su Lee, Kwang-Sik Lee,
Hu-Kyung Park, Mi-Suk Heo, Jung-Sik Sin, and Jai-Young Shin

=Abstract=

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, 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 animal life die due to lack of oxygen. The increase of algae floating on the tops
of lakes looks ugly and has attracted public attention and concern in recent years.

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 of the Han River.

The results were as follows :

1.Concentrations of total nitrogen were 3.033~14,150(6.968)mg/ [ .

2.Concentrations of total phosphorus were 0,042~0.692(0.277)mg/ ! .

3.Chlorophyll-a concentrations were 1.4~69.5(154)mg/ ni.

4. There was not found high correlation, between T-P and Chlorophyll-a concentration.

- 284 —



g\u

F

i=]
290

O

st osd A8E BAE Hol Yk AL 59 o
ZAgTHs Aot e 1 MY AR
|8 Bxo| we} FA G| AGAE 9 S

HAE g Aot 53 P
] B A A 27 AELL

datet sl FHdo] ok

£

2,
2
o

% o 12
e,
=
4+ o2 r ox

}ﬂgt.i&mlo
i/
e,
4=
JB.J
Eﬁ«.
Iy &

tr
B
)
o
o
=
(an]
g
o
8
B
e
=
ol
o,

ol
ol
4o,

¢

2
&
T U
v By
ol wo
5ow
N
rlo
P S
£ r'lo
}.
jﬂ s
o ma
foret
&
g =
ez
2 i
£
b
gt
i 3
S
r:l

f
Bios
!

i o
N,
_\1-._.‘
ey
in)
S

N I'UE‘
el

A8 F4 % A4 3

2
o,
i,
T
z
=
2 I

ot
e ole] WAL S F7H7

e 73"—’?71. A7, }*‘71 E

ﬂonl"ﬂ
ilL—WH
> ko
2R g
Mo

e & B
ald

70‘ %Ur LHE *1717}74!

= =
& GEAAE 1R BAT R 94 298 44
al

1

B 4

A R e 10901

WA AES B 4R RS AR A9 A
& 53 B9R Pl 2A 9F :

o B4e ARBO o A% o) IEF 2w

7ol g LEE Mg d4IRY AL £ AARATH

a3
i
w
ro
o,
b
ofi
n
b
%8,
2
r =

B ozals g wre Rues yehs 99%9 sht
g 4 3l @79 §%9F. Chlorophyll-a %LTZ 357\}‘3]":‘]
{e]

AEHZ { 5

#ir e AASZHA AFpFEHAe] F 77 M
974 1%%& 12977 4 23] J\IE~ iH?rlﬁM T £F
4 9 pHE 8% 54313 718 3 e
£28A G ANEH g3 &

Zz0 aliz%%& £ 8224(D0), pH %%%ﬂ%(’
(T-P), dx(
He 39 13 7.;”:%.

Haengju Bridge
7

Sungsan Bridge

Sungsu Bridge

Hannam Bridge Jamsil Bridge
Hangang Bridge
NO. 1 2 4 4 5 6 7
Sampling | Jam | Sung | Han| Han |Sung | Gay | Haeng
sites sil su |nam| gang| san | ang u

Fig.1 Sampling sites in the Han river.
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Tablel. Weather condition of Seoul in sampling
periods(1997).

MONTHNITEM | Temp.(°C) Prec.(mm) W.S(m/s) RH(%)

1 =33 168 26 58
2 0.7 396 2.6 54
3 6.8 253 26 56
4 130 56.1 27 55
5 170 2913 25 66
6 234 1100 2.1 65
7 261 2996 19 80
8 268 117.2 22 71
9 202 769 20 63
10 134 455 24 b5
11 88 938 20 61
12 18 331 21 59

SUM 12102

AVG 129 1009 23 62

MAX 26.8 2996 26 80

MIN =33 168 19 54

F 1o4 97d AERYY Q84 KiRS 129C2 £ 2
9] A 1097 7712 125CHT S0t

g7k BkELS 12102mmE #A 1097 HAgds
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Table 2, Weather condition of Seoul in last 10
vears(1987 ~ 1996),

year“em Termp.('C) |Preciptt,(mm)| W, S(m/s) | RH(%)
87 119 1751 4 25 67
88 12.1 7608 25 61
89 130 14263 2.4 66
90 128 23555 | . 24 71
o1 12.3 1158.2 23 66
92 125 1454.2 22 67
93 12.0 1292.7 2.4 68
9 135 10558 26 65
95 122 1598.6 23 63
9% 122 12566 22 62
AVG 125 14111 24 66
MAX 135 23555 26 71
MIN 119 760.8 22 61
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mmel HEME 40~50mm FHA WFEh 7Aeae AdE) et
97 5794 FJFHA HHor 9~ 12%4 4047 A
£ A7 A 21% 8 Adee] 15%ET SolEd. W
T HAEEEE 6222 AdEs 29y #A 10d HP
66% HThz Wit o9} 7ol 97 MEAGY sEE L
T 96HEET o U7 s BEE 96@EY vwH T
EA WA AR AT

WL sHrAY] Ao At FEE v dgd
BikES I9 29} 2o d9F 464CMSE s Bt
o}z 7]—*21—_,_];— i 2 vl Z7kstgi o Wzt _56& H

oMo &

0.

-

rEoduoNg lo

FT 96119 13401CMSETH B 14163CMSE el o
e o URE S4S Yt

AT 5 £342(D0)EEE 19 3949 72
] 3.7~150(HF 92)ng / | & HAHCT} of7k 7hAEH 00
A, AN A 49e] FAsA SENLETI} 7HAEKS
o] AFelA FFAEEY Aeol it FA L7} Y=
Aoz vepgt

714k 760mmHg. AH4 209%¢ $Z7] X3 t7)E &
T BEo I3 DOFEE V1F0E 3 7 2HAHY £33
DOXESEE 116.0~372(B T 882)%E AdsEct Ropd
on A AeAEE Adaleh 2o) dE A Hxs A
o 21sich

r 2500.0 |
— 2000.0 =1
; A e
3 I | [—m—1904
£ 15000 4 T N iaes
= f\A —=—1996
—¥—1997

500.0 i j N 2&

0.0
5 6 7 8 9 10 11 12
month

Fig. 2. Monthly Discharge of Paldang Dam.
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Fig. 3. Variation of DO by sampling sites.
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Fig.4, Variation of DO Saturation by sampling sites.
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Total-N(mg/ ) Total-P(mg/ i) Chlorophyli-a(mg/ ') Remark

Author(s)

Oligo-| Meso- Eutrophic- | Oligo- | Meso- | Eutrophic- | Oligo- | Meso- | Eutrophic-
Forsberg - T s o L » W 6~99
&Riding 400 | 400~600 600~4500 15 15725 25~100 3 i 7~40 FES
USEPA. 10 10~20 20 7 7~12 12) 1974
Carlson 12 12~24 24 2.5 25~65 6.5 1977
Ahl & : D -
Wiedecholn 125 125~25 25 1977
Rast&Lee 10 10~20 20 2 2~6 6 1990
AEE-A| 150 | 150~200 200, 10 10~20 20 25 25~10 10
Sakamoto | 200 | 200~500 1000, 10 10~25 407 2 2~15 20>




Table 4. Concentrations of T-N by sampling sites. (unit : mg/ )

= A A] 3

TN 34 4% w% 9z s A% A7 [ Az [ 9] A:

9714 6000 7506 11150 11150  11.250 10950  11.850 9979 | 11.850 6000
24 5.800 9.100 9300 11150 11550 12150 12750 | 10257 | 12.750 5.800
34 6350 10800 13300 13300  12.600 13100 14150 | 11.943 | 14.150 6.350
49 6.000 9300 11900 12600 10650 11550 11700 | 10529 | 12.600 6.000
54 3.883 1624 5.239 5.494 4.824 4.320 4.704 4.727 5.494 3.883
64 3.059 3,055 5.995 3,990 3847 4130 4764 4120 5.995 3,005
74 3.079 3.888 4162 4037 4339 4414 4277 4028 4414 3.079
39 4044 4776 4.930 4615 3.835 4723 4.836 4537 4.930 3835
94 4733 5.015 6.374 5.860 5.850 5.817 5.600 5.607 6.374 4733
104 3.033 3.245 4,698 6.727 6.334 7.067 6.652 5,394 7.067 3,033
12 6.164 5.143 8.404 6.607 6.802 6672 10771 7223 | 10771 5,143
12¢ 3465 4819 4685 6.809 5.777 5.996 6.123 5.279 6.123 3.465
3 # 4634 5.939 7511 7.635 7.305 7.574 8181 6.968

EI 6.350  10.800 13300  13.300  12.600 13100  14.150 14.150

S 3.033 3.055 1162 3.990 3.835 4.130 4277 3.033

Table 5. Concentrations of T-F by sampling sites. (unit : mg/ /)
. 7 = ! A S
#4 A B iy &7} A5 7} <k g F 37 ER H &

97d1¢ 0.042 0.239 0.338 0.421 0.368 0.377 0412 0.314 0.421 0,042
R 0.066 0.304 0.276 0427 0.421 0.385 0.430 0.330 0.430 0.066
34 0.190 0.443 0,491 0.494 0,414 0413 0.520 0.423 0.520 0.190
14 0.066 0.320 0.453 0.566 0.445 0516 0.424 0.398 0.566 0.066
59 0.079 0.176 0.231 0.201 0.193 0.199 0.296 0.196 0.296 0.079
64 0.097 0.158 0.442 0.172 0.179 0.198 0.205 0.207 0.442 0,007
74 0.077 0.149 0.203 0.160 0.131 0,147 0.158 0,146 0.203 0.077
84 0,103 0.167 0.291 0.240 0.181 0.181 0.202 0.195 0.291 0.103
99 0.084 0.201 0.370 0318 0.260 0.383 0.291 0272 0.383 0.084
108 0.137 0.196 0.209 0.404 0.381 0.392 0.430 0.307 0.430 0.137
14 0.097 0.239 0.510 0.342 0.323 0.328 0.692 0.361 0.692 0.097
122 0.085 0,121 0.128 0,228 0.228 0,228 0.215 0,176 0.228 0,085
o 0.093 0.226 0.328 0.331 0.293 0.312 0.356 0.277

= | 0.190 0.443 0,510 0.566 0.445 0,516 0.692 0.642

A 2 0.042 0.121 0.128 0.160 0.131 0.147 0.158 0.042
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Fig. 5. Variation of Chlorophyll-a by sampling sites.
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