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Changes of Water Quality in the Downstream Basin of
the Mangyeong River
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Abstract

This study was carried out to investigate the change of stream water quality in the
downstream of the Mangyeong river. Water samples were taken at 6 sampling sites for 11
months from November, 2003 to September, 2004.

Water quality was analyzed with respect to pH, DO, BOD, COD, SS, Total-P, Total-P,
Cations. Measured COD, SS, T-N, T-P, DO, BOD concentration 2.61~41.44mg/L,
7.8~1496.0mg/L, 1.07~25.72mg/L, 0.01~1.86mg/L, 2.20~8.42mg/L and 3.3~14.8mg/L
respectively. Also Ca, Mg, Na, K concentration of stream water was ranged 6.20~22.67mg/,
1.89~26.50mg/L, 4.09~295.00mg/L and 2.35~32.20mg/L respectively.

The annual Total-N and Total-P loads of the watershed were 15,211,720 kg/yr and 3,864,388
kg/yr, respectively. Major causes of water pollution were domestic sewage, livestock
wastewater in the downstream basin of the Mangyeong river.

In conclusion, in order to conserve water quality of the Samangeum fresh-water lake,
systematic examination on water quality should be considered in the downstream basin of the
Mangyeong river.
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Fig. 1. Sub watershed boundary
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Table 1. Landuse and population in sub-watershed(2002)

. Population Land Usefha)
Watershed | | opution density - ' Total
(person) {P/ha) Upland Paddy "“’s"m’g Forest Others
8248 | 1745 7000 | 64377 7,804 104,885
WS#1 729311 7 : ' : ' ' '
4 (7.9) (16.6) (67) | (61.4) (7.4) (100.0)
34 2,052 604 65 105 3,260
WS #2 21,628 9 (133) | (629) | (185) | (20) (32) | (1000)
72 757 107 " 237 1,184
WS#3 15.307 13 6D | 639 | (00) | (09 | (@0 | (1000)
. 2,905 10,864 2,856 3,833 1,748 2,206
WS#4 258,331 12 31) | (89) | (129) | (12 | (29) | (1000)
1,903 3,862 737 1,889 1,069 9,460
WS#5 4.9% ‘ (201) | (408) | (78) | (200) | (11.3) | 1000)
13562 | 34,991 11,304 | 70175 | 10963 140,995
Total 1,035,575 8 (96) | (48 | (80) | (498) | (78 | (1000)
Table 2. Situation of livestock breeding(2002) (Uit * ke/day)
Livestockihead)
Korean native _ Total
Watershed " Dairy cattie Fig Chicken
) P N TP N P N TP TN P
w1 15,848 4,432 274,956 2,218,257 2,513,493
18510 | 5721 | 7111 | 2513 | 76163 | 33545 | 24401 | eer3 [ 126245 50852
281 5 5,379 42,898 48,563
WS #2
328 | 101 8 | o 1490 | 656 2 | 112 | 298 | ®2
143 % 3572 26,480 30,221
WS#3
167 | s2 2 | 15 | w9 [ 46 | 200 | 106 [ 1489 | 609
s 3670 1,254 35,228 1,627,991 1,668,143
4287 | 1325 | 2029 | 7 9758 | 4298 | 17908 | 6512 | 3382 | 12846
k5 3,519 545 84,800 2,012,365 2,101,229
ano | 1270 | 882 | 309 | 23490 | 10346 | 22136 | 8049 | 50618 | 19974
ot 23,461 6,262 403,935 5,927,991 6,361,649
[o}
27402 ‘ 8469 | 10132 ‘ 11,1890| 49280 | 65208 | 23712 21,463.2] 8,501.3
ZAFRARS- 140,995ha0ll A58 Qe <l 3t ukA7) 3RS0l AsdY Exjo|g AT}

T+ £ 1,035,575 oln, THA(ha)F
TFHEE ZAIZE YA A= WSH4A it
WSH3 A 12~13F 2.2 |13 &4 Yehtn
i}, 1:25,0009] 3bd AP L& ]85t A

1_

& Table 194 B uiel o] HA| F9H3
o thafl Yok} 70,175ha, 49.8%% 7V Eo|
AABFAL 3, I thEo] =22 34 991ha

24.8%,
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8.0%% Ztzt QAL Qe AoE YEhTh
E3], WSHL fEolx= b2 393 22 Yok
o] Af-&o] 61.4%, 5349 HAF&L 24.5%
gqon] 1 9| WSHI~WSH S-ollME ok
7} A EH= v]&o] 0.9~20.0%2 ¥hon,
AdHoz FAA7F 2R Sk Bl&0] 60.9~
76.2%% =9t}

TFEARSEZH20024 129100 7IELE
Blo] £29H9HE T-No| ¢W 0§ HARalF
< Au R Table 2004 K= vie}l Zo] 3he
o] A9 16.7~1,851.0kg/day, & A7}
0.8~717.1kg/day, ¥ A + 98.9~7,
616.3kg/day, Fol 29.1~2,213.6kg/day= 1}
et &3 T-PY o4 WAYRsIFE e
7} 5.2~ 572.1kg/day, @4 E 0.3~
251.3kg/day, ®IAI7} 43.6~3,354.5kg/day,
o2 10.6~887.3kg/day o2 Z+z} AR E o]
Hixjof] olst WA RBEFo] 7Hg Wol Zpx|staL
e Ao B RAME I

2 FAF Al7] W EARR|H
A 7t AgoER FTAol

=

$olsty, $ASHL UE T 4 U= AWL
o
e

HollA 67 AHE AHstke

Table 3. Location of sampling sites

20034 119+ 2004 9Y7HA] 117197t of
o 1514 F 113lo] AR v7keAlo] AAIES
o}, ZARA WA 2 AR A, s 2
FAZNRH L Fig, 20 Ve viet 2} 7}
Z+o] fod £ARAF A Fof g YA
Table 304 B uiel 2t}

3 AMEMH W EMUY

FAANRE EelogAE7IQLod Asto
4T ol519) LEZ HBSEA BHAZE A4S
shict. 344 % A ALLQTHE 23
7] 913t AR HoSO4E o8 pH, oJ3tz =
gt thE 4T olsloliA HEsAT. pH, DO,
2xE Yol S48 e, BOD: &
A% 471719 eapges Qs Pl P3
el ARt B33 AE2E J8IHE, 1
se) Al BN SUO B IARY
o) 71&3Hict.

m. da ¢ 04

1. ZAPZ|2E = 7|4 H8

20034¢ 11¥95¥E 2004 9¥71A] ZA7|7H
Z 7\xbso) i3t AR A9 A4

Watershed Samping sites Pont| Location
Upper stream of Mangyeong check| P1 Jeonbuk Gimje-si Baekgu-myeon Bekguri
o Downstream of Mangyeong check | P2 | Jeonbuk Gimje-si Baekgu-myeon Bekguri
WS#2 Yuchon drainage station P3| Jeonbuk lksan-si Seoktan-dong
WS#3 Osan drainage station P4 | Jeonbuk lksan-si Osan-myeon Osanri
WS H#4 Wondu-bridge P5 | Jeonbuk Gunsan-si Daeya-myeon Gwanggyori
WS#5 Cheongha drainage station P6 | Jeonbuk Gimje-si Cheongha-myeon Dongjisanri
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Table 4. Monthly rainfall and temperature at Jeonju meteorological

2003 : 2004
fem Total
Nov | Dec | Jan | Feb | Mar | Aor | May | Jun | Jul | Aug | Sep
Mean temperature(’C) | 106 | 25 | 06 | 36 | 70 | 135 | 185 | 231 | 269 | 266 | 223 -
Rainfall(mm) 441 155 | 142 | 253 | 257 | 633 | 1004 | 290.3 | 2475 | 4405 | 146.1 | 1,4129

21.5km BoXl AFAL7|AHT
2 ol&statt. -4
Table 404 ¥ ukel o] A7}t Alaksl
20034 119l 10.6°Cold™ Ro] A3 W
7} 20049 1€oll= —0.6 CEA ZA|ZF Z 7}
29 71EEL, 19 0|32 HAR A%
3lod 20049 6ol 23.1C, T¥ollE 26.9CE
A 7Vt A 718ESeH, v g2 7k
7} AT 8¥olE 26.6TE 71E3 Tk
73982] Aol 200349 11¥EE 20049 4
A7t E7F9-0] 100mm ©|3t2 WA=
on, 20048 5€5E 20049 9¥ Atolofl=
100.4~440.5mm=A] 790 <zt A 7]
2503, 20049 64 8Y Afolofl 978 3mm,
69.2%% AFH & 77t wAstat,

o
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Fig. 3. Daily temperature at Jeonju
meteorological station
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Fig. 4. Daily rainfall at Jeonju meteorological
station
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Fig. 7. Change of EC in stream water
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Fig. 6. Changes of pH in stream water
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Fig. 9. Change of T-N in stream water
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Fig. 11. Change of SS in stream water
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Fig. 12. Change of DO in stream water
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Fig. 13. Change of BOD in stream water
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Pl P2 —o- P} —a- P4 o P5 — P Table 5. Unit pollution loads of T-N, T-P
400 frovmmmrrren s e
5 tem T-N T-P
g 300 Population*
+ Population 130 1.45
= 200 (g/person/day)
Korean native
100 " 116.8 36.1
Livestock™ cae
00 Dairy cattle 161.8 56.7
2008/ 2004/ (g/head/day) .
11/29 12/27 01/30 02/28 03/27 04/24 05/29 06/25 07/24 08/21 09/18 Pig 211 12.2
Date(day) Chicken 1.1 04
Fig. 15. Change of Mg"” in stream water Upland 9.44 0.24
x Paddy field 6.56 061
Land use
Housing sites 1369 2.10
(kg/kut/day) Forest 2.20 0.14
Others 0.7%9 0.027
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Fig. 17. Change of K' in stream water
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Table 6. T-N pollution loads in sub-watershed(kg/yr)
Land Use Livestock
Watershed | Population Housing Korean| Dairy Total
Upland | Paddy Forest | Others | native Chicken
P sites cattle | catfle Pig
WS 3,460,582 | 284,193 | 417,966 | 349,780 | 516,947 | 21,620 | 675,637 | 261,753 | 2,779947 | 890,630 9,659,055
(35.83) | (294) | (433) | (362) | (535) | (022) | (7.00) | (271) | (»878) | (9.22) (100.00)
W2 131,095 | 14,954 | 49,133 | 30,181 522 291 11,973 | 2712 | 54384 | 17,223 310,028
(42.28) | (4.82) | (15.85) | (9.74) | (0.17) | (0.09) | (386) | (0.09) | (17.54) | (5.56) (100.00)
WS#3 23716 2,481 | 18,126 | 5347 88 657 6113 | 1509 | 36,116 | 10632 104,785
(2263) | (237) | (17.30) | (5.10) | (0.08) | (063) | (5.83) | (1.44) | (34.47) | (10.15) (100.00)
WS4 1,225,779 | 100,095 | 260,128 | 142,710 | 30,779 | 4,843 | 156,479 | 74,060 | 356,174 | 653,638 3,004,685
(40.80) | (3.33) | (866) | (475) | (1.02) | (0.16) | (5.21) | (247) | (11.85) | (21.75) (100.00)
WS 5 72632 | 65570 | 92472 | 36,827 | 15169 | 2,962 | 150,026 | 32,175 | 857,370 | 807,964 2,133,167
(3.41) (3.07) | (433) | (1.73) | (0.71) | (0.14) | (7.03) | (1.51) | (40.19) | (37.88) (100.00)
467,293 | 837,825 | 564,845 | 563,505 | 30,373 |1,000,228| 369,769 |4,083,991 | 2,380,087
Total 4913804 | (307) | (551) | (371) | (370) | (0.20) | (656) | (2.43) | (26.85) | (15.65) 15,211,720
oa (32.30) 2,463,841 7,834,075 (100.00)
(16.20) (51.50)
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Table 7. T-P pollution loads in sub-watershed(kg/yr)

Watershed | Population Housing Korean| Daky Totad
Upland | Paddy |- ' Forest | Others | native ' Chicken
sites cattle | catlle o |
W1 385988 | 7,255 | 38,866 | 53,655 | 32,897 769 | 208,823 | 91,727 | 1.224381 | 323,866 2,368,197
(16.30) | (0.31) | (1.64) | (227) | (1.39) | (0.03) | (8.82) | (8.82) | (51.70) | (13.68) (100.00)
Ws#2 14,622 330 4569 | 4630 33 10 3,701 95 23953 | 6263 58.256
(25.10) | (0.65) | (7.84) | (7.95) | (0.06) | (0.02) | (6.35) | (0.16) | (41.12) | (10.75) (100.00)
WS#3 2,645 63 1,685 820 6 23 1,889 529 15907 | 3.866 27.433
(9.64) (0.23) | (6.14) | (299) | (0.02) | (0.09) | (6.89) | (1.93) | (57.98) | (14.09) (100.00)
WS4 136722 | 2545 | 24,189 | 21,891 | 1959 172 | 48364 | 25953 | 156,871 | 237,805 656,353
(20.83) | (0.39) | (369) | (3.33) | (0.30) | (0.03) | (7.37) | (395) | (23.90) | (38.96) (100.00)
W5 8,101 1,667 | 8599 | 5649 965 105 | 46,369 | 11,275 | 377.614 | 293,805 754,149
(1.07) (0.22) | (1.14) | (0.75) | (0.a3) | (0.01) | (615) | (1.50) | (50.07) | (38.96) (100.00)
11,880 | 77,908 | 86,645 | 35.860 | 1.079 | 309,146 | 129,579 {1,798,726] 865,487
Total 548,078 | (0.31) | (551) | (224) | (0.93) | (0.03) | (8.00) | (3.35) | (46.55) | (22.40) 3,864,388
0 (14.18) 213,372 3,102,938 (100.00)
(5.52) (80.30)

. 2t ARy M Al

ZF A9 L ALYREFL Table 63
Table 7oA H=nel 2o o] £22]:= Table
1, 29 I+ ¢ EXol g, 7ISASAZA R
A QIFE, 7FEARS T, EX o8 HA I
Table 59] 3 35 U AT Halsre
F3tq A% grojot,

2 ZAFYA T-N9 daAy Eatge
Table 694 E=4te} Zo] 15 211,720kg/yr
AR E T, o)F Ao Y3t Hatgol
4,913,804kg/yrZ 32.30%% A5}t glon]
SAtwlgo]l &gt RaheFo] 7,834,075kg/yrE
51.50%, EXo]&ol & FYHIFLS
2,463 841kg/yrZ 16.20%% ztzF 24A8}k1 Q)
£ A2 Yyt

25 sl 23t T-NOJ 2HAYHLa}
B2 23,716~3,460,582kg/yr& 3.41~
42 28% 8N WSH1, WSH2, WSH4 599
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A LA RBLEF v]&o] 35.83%, 42.28%,
40.80%2 ¥ wiHo), WSH#3E 22.63%,
WSHS F-9L 3.41%2 Wok=t|, o= WSH,
WSH2, WSH#4 FgolAe f9lol AFA], o
AHA] Gk o] 17 B2 EAR]Fo] X
o] Sl wal], WSH3St WSH5 F-FollA= A

2 A7} 27) g Aow o,
A58 Exjolgo] TE WARHFE o

7% 18,126~417,966kg/yr2 4.33~17.30%,
dro| 2 481~284,193kg/yr2X 2.37~4.82%
£ ARkt 1ear, A= 1.73~9.74%,
Jok= 0.08~5.35%, 7|t 0.09~0.63%=, A+
oz F9Ue FAX7t ol Fx=ef ¢l
£ WSH23 WSH3 F- ol A SRR3R0 vl-&

ol A uehHt
StleE TR vled TeUt 3.86
~T7.03%, Ra= 0.09~2.71%, HA= 11.85~

40.19%, ol 5.56~37.88%=2 eI} HA]o)
ofst WA slgol g B Aog ekt




E3), WSH5 §-9ollA T-N ghisLslee) vg
o] & Aol 3 #A Uetd=d, o=
Fl ol AR 7 Y213 qlol HAL} H 5
o] ARFTE OE f9 HiE) @] gEdd
Ao g ek

T-P9] AYE3IFS Table 7oA K=t}
o} Zro] & 3,864,388kg/yrE AFYEQIT) o]
F Agstgol o3t Aol 548,078kg/yr&
14.18%F RA|BIAL glom, Sitw|a=o] o3k F
slFo] 3,102,938kg/yrE 80.30%, EAlo]49
& WhREIERS 213 372kg/yrE 5.52%% 7}
ZF vrebyict

A A3l 9t T-P WA ReHF
2 -2,645~385,988kg/yr2 1.07~25.10%
A= Yebdth, 77 & AR Hol 23
WSH1, WSH2, WSH#4 ol e 242 16.3%,
25.10%, 20.83%= ¥k, ol vls| A
Aoz Qtsrt A WSH3, WSHs 32
Z+7] 9.64%, 1.07%2A T-P2| SRR F=
A AP = it

EZo)gof tpE WY F8lFo) 7ol =9
3% 1,685~38,866kg/yr2 1.14~7.84%, &
o] 63~7,225kg/yr24] 0.22~0.65%F A}A|
stttk 2= djA7E 0.75~7.95%, Hok=
0.02~1.39%, 71€} 0.01~0.09%= “ept,

SN DR &7t 6.15~
8.82%% UEPrgon HiE 0.16~3.87%, S
A& 23.90~57.98%, Tl 10.75~38.96%=
Zkzb Ve T-P GA] 2] o) o5t ARt
o] 74 w2 Ao eyt 53|, WSHS #
HojlA T-Po| AR slFo| Aoz w2
FEQ, ol OE F9o vig AjFer
HR) 9 5] ARSFe7E @] fEY] AR
wekE
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v.

A7 BRAE ] 9E WIS RANH
7] 13 20039 11955 20049 997HA] 570
o] &49 67f XHAA uid 134 F 1139
AH AAZE AR g 4298 a9oF
&t okt 2t

L AR 24} 71705 MY 22 1.5~
31.0TCe BYHey, HHE 18.0CE Y
A, $40] 5 (pH)E= 6.36~8.712 HHY=
B 7.152 vehgr)

2. AR TFCOD)Y] sEE 2.61~
41 44mg/Le) W92 BZ 11.86mg/L, $24
(T-N)9} 5% 1.07~25.72mg/Le] ¥91= %
& 7.41mg/L, FAT-P)Y &=+ 0.01~
1.86mg/Le] M= B 0.52mg/LE 27
et

3. FAEA(SS)Y sk 7.8~1496.0mg/L
o] HOIZ Wt 197.9mg/LE e, §24
2 F(D0O)E 2.20~8.42mg/LE HF
5.21mg/L &35t 44 8 +FBOD) 3.3
~14.8mg/LY HAE EH 2™ F+ 6.3mg/L
2 UeRY, ol sE= e AL
6.20~22.67mg/L, uk1d|4-S 1.89~26.50mg/L,
UEELS 4,09~ 295.00mg/L, ZE2 e
2.35~32.20mg/L2] W= YERgT),

4. & ZAMYl diFt FLEF F T-N9
WA REF2 A&7t 4,913,804kg/yr=E
32.30%%.1, EA0]80] 2,463 841kg/yrE
16.20%, ZAVslS2 51.50%2] 7,834, 075kg/yr
2 UEPdt E3 T-Po AR g
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<eo]l oJgk Ao] 548.078kg/yri 14.18%]
3, EXo] &9 AL 213,372kg/yr=

5.52%, ZAkE|4=7} 80.30%92] 3,102,938ke/yr
s LG

5. W% ARRA Aol YPAAS
Agistnt 5427k A vgo] e A
g5 S99 F4S AU YUt §
ol g SAZAAT SABFA T 9T
2 AAHOR e G vlA T Ggio
F4bS D AP JHFS 5YBF o
3 Qguc 2 pEom usdl) TS
W3 G RO ZAPEIGT ueba At
F YLy £ARAS AL HARAS
B AERAS Yo & AAH SURA
9 A7E A4HOR o|FojHor B How
Bere,
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