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A Study on the Eutrophication in the Keum River
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To investigate the water quality characteristics and eutrophication of the Keum River, survey were conducted
on samples collected from 6 stations in Aug. and Oct. in 1995 and Jan. and May in 1996.

The results were summarized as follows ; Concentration of pollutants were in the range of 1.74~6.35(mean
381)mg/ ¢ for BOD and 1.98~821(5.14)mg/ ¢ for COD and 1.46~51.94(1852) g/ ¢ for TSS. Water quality were
evaluate to be 2~3 grade of station 1 and other stations were 3~4 grade of water quality criteria.

The concentration of nutrients were in the range of 55.2~735.3(309.3)ug-at/ ¢ for Dissolved inorganic
nitrogen(DIN) and 0.06~6.03(2.80)ug-at/ ¢ for dissolved inorganic phosphate(DIP). Nutrient concentrations in Keum
River were usually high and the DIN/DIP ratio ranged from 72 to 2648.

The concentration of chlorophyll-a was in the range of 1.1~143.7(44.3)mg/m’. Chlorophyll-a concentration were
high 10mg/m' except station 1, which is the value of eutrophication criteria by EPA.

Correlations between nutrients and chlorophlly-a were not significant. According to eutrophication evaluation,
Keum river was eguivalent to the eutrophic state.

Key words : Keum River, water quality characteristics, eutrophication evaluation
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Table 1. The analysis result of water quality at Keum river

Dare |Station | Temp DO | COD | BOD | TSS | VSS | NHy'-N [ NO; -N[ N0 -N| DIN [ DIP | Chla | VSS/TSS | DIN/DIP
T ng/ ¢ ug-at/ ¢ ng/m’ %
1 [ w4 78] 20 17 ]15]08] 31 19 | 501 [s62[ooo]| 31 5 -
2 {0 51| 2827 {9|71] 39 | 63 | 971 |1404] 194 | 85 55 7
Algé 3| 310 |81 18| 24 [235(182| 286 | 145 | 1057 |1488| 194 | 642 78 7
o | 4 | 310 | 64| 22| 19 |239|206| 66 119 | 1164 |1349] 161 | 505 8 &
5 | 312195 30| 64 |236]|197] 17 109 | 1036 |1162] 097 | &6 83 120
6 | 30 |51 55| 34 |519]22] 338 | 35 | 87 [1230] 097 | 285 43 127
mean | 303 | 70 | 29 | 31 |259|164| 185 | 82 931 | 1198|124 | 484 | 667 80
1 | 200 6232223720 114 10 | 1343 [1468] 006 | 86 54 2446
2 | 182 [ 85| 72 | 45 [460[200] 2200 | 74 | 2400 [4674| 094 | 53 4 497
gg; 31180 [121] 80 | 61 |243|230| 1214 | 91 | 2064 |3370] 052 | 771 % 648
e | 4 | 165 [108] 72 | 62 |189|111] 314 79 | 1807 |2201] 001 | 1202 59 2201
5 | 180 [132] 72 | 53 |243|133| 486 | 30 | 1786 [2301] 010 | 1386 55 2301
6 | 185 | 83| 64 | 31 [250]140| 107 | 39 | 1457 |1604 | 026 | 1437 56 617
mean | 182 | 98 | 65 | 46 |237]139| 739 | 54 181 | 2603|033 ] 86 | 605 1451.7
1 50 [ 80| 22| 22 (3414 24 04 | 1158 [1186] 010 | 1.1 41 1186
2 40 | 85| 56 | 39 |42 |38 6134 | 69 | 947 |[750] 497 | 33 91 144
%\ 3 |50 82|44 |57 40|24 6134 | 37 | 182 733|603 1086 60 122
1];‘3‘6 4 40 | 82| 48 | 32 |98 | 30| 1552 | 45 | 1201 [2888] 287 | 110 31 101
5 | 40 | 86| 56 | 29 {13854 | 3547 | 26 | 1281 |4854/| 316 | 27 39 154
6 30 [107] 59 | 51 |140] 50 | 2882 | 32 | 1323 |4237| 016 | 489 % 2648
mean | 42 |87 | 48 | 4 [ 82|35 3379 | 36 | 1264 |4433) 283 | 163 497 7258
1 83 [118] 33 [ 39 {20 03] 40 | 08 | 1152 [1%60] 010 ] 27 15 150
2 | 145 | 93| 82 | 38 |210|153]| 3%6 | 91 607 | 4664 | 284 | 371 73 164
sz 3 | 143 (98] 72 | 34 247|120 4003 | 91 | 1488 |51 271 | 26 49 206
o6 | 4 | 140 [ 70| 55 | 43 193|143 2378 | 74 | 1352 |3804] 190 | 350 74 200
5 | 155|100} 82 | 37 [167]97 | 2005 | 71 | 1366 |4142]| 123 | 492 58 337
6 | 160 | 96 | 62 | 25 [140{100| 2499 | 51 | 1462 |4012| 094 | 255 7 427
mean | 138 | 96 | 64 | 36 | 163103 ] 2659 | 64 | 1236 (3961|162 | 89 | 567 2473

2 A% A Jednh Ad BE AW TSSE Hw
HEHEAVSS)S W &(VSS/TSS)o] 5000148 2HA
ged, ol 349 PG I8 484 EPasg
Z4 2 A2 FAEANA FAHE F7180) 9 Ao
2 g

32 4YAFY B

AYEHF FX 4 i EAML BE grYolr A
X HYE 17~6134(HF 1740) pg-at/ £ 2 iy &
F9 AAH 19 24~43.1ug-at/ 2 2 M 2A AE2HY
o ddY Ageert FYEE AH 2004 369~613.4ug-
at/ /2 7 5L g HAd A-EIE AL AN
24~6134(B37g-a/ £ & HE ZAM] 17~BK185g-at/ £ B tF
184 otttk ol 4e] A= Heb B GEA 3 FoA
4338(0.22~17337Nug-at/ ¢, ¥ 1Yo FHEHEFLA
15~60ug-at/ £ B} 4MAT Ztony Ao Yy 2
ARl 237 9 AH ugolA 190.07ug-at/ ¢ & v &
3 A FANTE FEZXZA A ez ¥

[}

167

< FZE YRt

olAMALY X WYL 04~145(8T 59ug-at/ 4
2 o9 3R AF 194 04~1901.0ug-at/ ¢ & 7}
F 9 AEged XA 2-49 4 BA BE=EUY
AY EXe A NHo| usddAAR g8 ZAA HF
82ug-at/ 2 2 744 A Jeldtl ol & A sy
A al?9e) 19924 497 19934 590 BHNM 2A}
¥ Az 068~872526mg-at/ 2 &+ 0.64~6.28(4.01)kg-at/ ¢
Ho 52 Fxojgch

AAAL9) 5 WE 501~2400(8F 1294)ug-at/ ¢
oAt AdER AWRW 7S FAA] 1343~2400
(181.0Mg-at/ £ = 2o 501~1164(F 93.1)ng-at/ ¢
2o} ou) & AAE YeAAT ol AnE gy ¥
o] F78lF Ao 15~80ug-at/ £, F2aGAT4L%P
ZA} A#HQ 46.60~137.22(80.01)ug-at/ £ 7 31.35~33.48
(3247ug-at/ 2 39 o) &L Fxoly A%e) 1)
N ZA 266~2670ug-at/ £ B M5 FEHC

$E57184E 552~7353(8F 3093mg-at/ £ %



pd)

A 4

A A
=z Ao YEslert FUshE 2F 204 A
Hsxe AT 473ug-at/ ¢ & YeElda, ol F 3
FE fatdd gy 23 gasks AFe dded &
B3tE gtk 0% AnE A%l JdmrdA :AMG
0.14~606.36ug-at/ £ BTHE 27 5L 55 $£Fo|¢th

Fig. 3, 4= £&57134 & d¥yold 4, otditd
4, Aatdro Add AHE w32 vehd Aol
SR YolAAE &9 152%9A AL 733%= W3
st} WalZEo] Zlon dutEel WaHEH oo du
ALl 52 EAS 290 AAEEE YAy BFe5
b dgoez &5 (AN Y =& F588 B
olt}7t I HE A5E ZAdE HFL Uil 7HH
dEgg A T YSE ¢ 5 Utk olAMNALE gR
YolA Ao iz 8o 65%9 FHeodA AL
08%Z Zol&edl, ol dutEel Aidutd ol
FAE} Lo gFEste WEy Xt g A"
Wl f71Ee] g FYEHE M2 2o} ol
M4l M M4 B 44%9 FHES By AL
ofAAA 49 KA wWE SA4L Hard oE

T718%A A A&l 260%2 WHEstdch AHdEZE A

ol

o
=

39 4GS AMYety Ads dEo AA 4l X 7 &
2 FFE, fFU1Eel UF FdsEE AW 294 A 2
e YHET BT o4 2 aHEe AME W
3 A ANsNHors HYEe) e 4 ALY
9] sEuj7p W3sta glon AAHoz Lo W
UHE Bol Y= Ao gt T SAS FA
FRoldao) e WEE U ATEFIE] Al
mEg A%s 9HEd #d4e e g guHAT
100

g

g 80

2 60

k]

o 40

2

g 201

a

0 1 1 i 1
summer  autumn winter spring
Season
NH,"-N NO,-N NO,-N
Fig. 3. Seasonal proportion of ammonia, nitrate and nitrite.
100

£

T 80

A prermerend

g r—

g 6o (SR S

2 sl ==

2

% 20 -

Q. ]

v} 1 I\ 1 i )i 1

Daechung Keumnam Kongju ~ Buyo Kanggysong Kunsan

Station
[ NHS-N 73 NO,-N [ NO;N

Fig. 4. Stational proportion of ammonia, nitrate and nitrite.

9 5% W9t ND~6.03(F 152)pg-at/? =

]
ps

A

jud

[e]
[43

F7-A9 9

158

o) 4 ®

AA 2ol gl dAY ol AA 1914 ND~0.01
(0.06ug-at/ ¢ 2 7+ A vegen I3 229 AF
30l 052~6.03(280g-at/ £ 2 7+ wA vEbch A
¥z 7he ZARALY 0.06~093(0.33)ug-at/ £ 2 7+
gotm, AL ZAMA Y 001~6.03(2.28)ng-at/ ¢ & 7
=t olE Aues XA 18 Adsta dRFAAY B
583" Az 24 b5 & 047ug-at/ ¢ B AE st
o] K& At Basi

ZA} A Ao A §E2F7)|HA9 Q4ele] 8] (DIN/DIP)
T 72~26487 A4S HHu)go] wis =R, 53] 7t
Lo AAHoT L HE HAEY, o 1eH F2
29 3 5 vBlE B o Z2FHA & 9ikelg
AXol og Aoz Agdr) Fig. 54 Jeld nie} 2
o] B zaleld FYFGFe FERE Aol A4ARA
7} YeEhx] 9k, o= Sakamoto™, ¥HY Ze] R
3 N/P gtol 10~25 oAy Fz2da sE9 949
F 5% Atolol FHBAI vt WEH AR &
Auk Ao W] G} HFA A A BIE N/P
gtol O] ¥& W SEF71A4] HdPo] FRG
o ugt 2223 a9 JYILF Alolole ABBA A

= Rag dAsa Jo

1.
A

n=24
r=-0.292

DiIN(ug-at/L)

DIP(ug-at/L)

.
0 T T T T T —

60 80 100 120 140

160
Chiorophylt a(mg/m?®)
Fig. 5. The relationship between chlorophyll-a and

nutrients.

AP0z JRPR SEE B 2AFANN ¥
FEE Rolx glom B3 £E27A40 A$ 49
¥ol 4ZAQ st 299 £ BODE ©14¢ s
A AR 9lo] BODS s=o] ¥£3¥ AABODE
Jgde olgstal Z7hak 2FAA AR, A%
E7el4 4 BOD7t A4 BOD7|d3 &9 o 46%E

A waols JFdiel YFAY vt 2age
&+ Utk

33 ER2E¥a LEXE
2ol AARE UedE E22Y a9 vk WIS



2738 #9%¥s @4

4

< Fig. 69 Jetiiich

2229 a9 $E BE¥XE 11~1437(3# 443 mg/m’
24, AN HF 38mg/m’e R 2u FEZ JFHA
A 2750l A4 5elX JE M0mg/m’ezE MY ¥
A derdo ole FgmAM £ HEg B ¢rEy

tATt HFZ BT Fashs FFAN EFAR
oJgdthE AL HelFT gtk AYERE AL 24

Aol H# 163mg/mez
o tE AdRY 2~5w ¥

2249,

7 w3 7181 109 FARA
B 837mg/m ol ok,
PBF w9 163~837mg/m'e wE A
BEH(EPANAN T4 Rt ¥4 71590 10mg/m’
o} wlis) 2 o YL Hof A S d F AN,
o9} Z Amp= Ao} wHVel Beojoks HYrin ¥ uF
GE7 B4 763~75.16 (3398)mg/m’Et}t Eetom
A7 RPFs Azegn naw A% vEy 23
ol 24.93~190.74(68.59)mg/m’ % ] &g FFoIUATh

160

—_—
—&— summer

140 —&— autumn

—a— - winter
-5~ spring
4 Average

120

g 8

ChlorophyH a(mg/m?)
3

40

20

DaschungKeumnam Kongju

Station
Fig. 6. Spatial vanation of chlorophyll-a in the Keum
River.

Buyo Kanggysang Kunssn

34, B4 ¥ Bt
T4 FaF9Y £H9 dFLHE B A3y
ALE FAZMAEE o] §3gon, Rt BA
329 JE3eiuAe o] &= Carlson'PE 43
g $A Carlson's AFYE ol gadtt 84 $85
7-} X]Xé"“*i ZAHY FAANEF 29U #EAzx)
29 a 9 ¢ A5 AME HHREE o &3]
47 Carlson 2 4& A4 HTable 2).
UL G B FAY FAYEE HrsHrEd
AdHz A D olafol x| M lo] HlakAE T zog
G4l s Yeldn], 2 9 2HAME 5 RdFAuE

[s]

;.

O;

a
T7%

2

53

o

g4 zBste AFAe Bac AQdEE AA¥es
PoFas £2¢ dehin Yk
4.7 &

TRATE FEERH ¥ BY TR PP &
g stebsy] A3l 19959 o1 BHE 1996 kA A
ez 60 APAIN £4¢ ZAGEY AE 2ok
W ooe P,

159

B

27

Table 2. Revised Carlson’s Index(RTSI) of the Keum

river
Station  Constituent Summer Autumn Winter Spring average
RTSI(TP) - 320 370 310 320
Daechung
ISIChl) 390 0.3 218 315 416
RTSITP) 746 65.5 85 795 81
Kuemnam
RTSIKCh) 713 449 389 663 62.4
) RTSI(TP) 746 81 &89 789 793
Kongju
RTSICh) 723 743 526 609 63.1
B RTSI(TP) 724 370 06 744 724
uyo
v RTSI(Chl) 696 799 30 657 709
Kang RTSI(TP) 659 370 8 639 70.2
PO prsichy 4 %7 609 694 T8
RTSI(TP) 659 494 435 65 595
Kunsan
RTSIChD) 634 81.1 693 622 718
Seasonal RTSI(TP) 589 465 694 674 654
average  RTSKCh) 652 635 06 603 648
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