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This survey was conducted to obtain basic data about organic matter such as BOD (Biochemical Oxygen
Demand), COD (Chemical Oxygen Demand), DOC (Dissolved Organic Carbon) and TOC (Total Organic
Carbon) in agricultural water in Gyeongnam province. BOD and COD are currently used for water quality
indices, but adoption of TOC is being suggested. The surface water samples were collected at 39 locations in
Gyeongnam province in April, July and October. Average concentrations of BOD, COD, DOC and TOC were
1.6, 3.3, 5.3 and 5.7 mg L'l, respectively. In July, average concentrations of BOD and COD were 2.4 and 3.9
mg L', respectively, showing these values were higher than other months. Average concentrations of TOC in
April, July and October were 4.8, 7.4 and 4.8 mg L', respectively. This suggested that the highest value of
TOC was in July. Average decomposition efficiencies for BOD-C/TOC and COD-C/TOC were 11.4 and
23.9%, respectively. Correlation coefficient of TOC and DOC was higher by 0.995, whereas that of TOC and
COD was lower by 0.763. Especially, TOC and DOC were highly related than others.
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Average of BOD, COD, DOC, TOC and their decomposition efficiencies of agricultural streams in Gyeongnam province
in different months.

Month BOD COD DOC TOC BOD-C/TOC COD-C/TOC  DOC/TOC
----------- mgO; - D —— mgC - L %
April 1.5+0.9 3.2+1.4 42420 4.8+£2.2 12.345.1 27.248.4 87.8+5.4
July 24+1.2 3.9+1.6 7.0+3.5 7.4+3.6 12.3+4.0 21.446.0 93.944.7
October 1.1+0.6 2.9+1.3 4.6+£2.5 4.8+2.5 9.5+5.0 25.5+11.5 93.1+6.9
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Introduction
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Materials and Methods
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Table 1. Locations of the sampling sites.

Stream name Location GPS point
Gilgok Changnyeong-gun gilgok-myeon machon-ri N:35,23.67 E:128,35.13
Shincheon Changwon-si buk-myeon bonpo-ri N:35,21.21  E:128,37.82
Deokgok Changwon-si jinbuk-myeon jisan-ri N:35,06.45  E:128,28.53
Imgok Changwon-si jinjeon-myeon imgok-ri N:35,06.24  E:128,26.85
Jungchon Changwon-si jinjeon-myeon yangchon-ri N:35,07.55  E:128,25.39
Mari Geochang-gun mari-myeon malhol-ri N:35,41.50  E:127,51.28
Anha Gimhae-si hanrim-myeon anha-ri N:35,18.34  E:128,49.41
Juwhang Gimhae-si jinyoung-eup bangdong-ri N:35,17.40  E:128,42.39
Wolpyeong Goseong-gun goseong-eup wolpyeong-ri N:34,56.53  E:128.20.45
Sangdong Goseong-gun sangri-myeon josan-ri N:34,59.82  E:128,11.69
Deokam Hachon-gun daeyang-myeon duckjung-ri N:35,30.37  E:128,10.35
Uicho Hachon-gun samga-myeon oecho-ri N:35,25.11  E:128,08.21
Dachyun Hachon-gun ssangback-myeon pyeongu-ri N:35,26.56  E:128,08.86
Jikjun Hadong-gun bukchon-myeon seowhang-ri N:35,07.02  E:127.54.05
Hogye Hadong-gun okjong-myeon munam-ri N:35,11.44  E:127,52.64
Sachon Haman-gun gunbuk-myeon wolchon-ri N:35,19.10  E:128,19.14
Ssanggye Haman-gun haman-myeon gangmyeong-ri N:35,13.09  E:128,25.79
Gwigok Hamyang-gun anui-myeon gwigok-ri N:35,37.86  E:127,49.00
Anui Hamyang-gun anui-myeon gyobuk-ri N:35,38.12  E:127,48.40
Jiwoo Hamyang-gun anui-myeon sinan-ri N:35,39.22  E:127,47.94
Juksan Hamyang-gun sudong-myeon whasan-ri N:3531.06 E:127,47.98
Hachon Jinju-si chojeon-dong hachon-ri N:35,12.98  E:128,06.59
Whagye Jinju-si jeongchon-myeon yesang-ri N:35,06.40  E:128,05.45
Jinae Jinju-si jiphyeoon-myeon ducko-ri N:35,14.01 E:128,07.73
Unjung Miryang-si muan-myeon jungok-ri N:35,29.22  E:128,39.96
Whansa Sacheon-si gonmyeong-myeon jungok-ri N:35,08.30  E:127,59.06
Seongbang Sacheon-si gonmyeong-myeon songrim-ri N:35,07.01  E:127,57.46
Daegok Sacheon-si jungdong-myeon daegok-ri N:35,03.51  E:128,07.55
Gamgok Sacheon-si jungdong-myeon gamgok-ri N:35,03.09  E:128,08.45
Gobong Sacheon-si jungdong-myeon sogok-ri N:35,01.82  E:128,10.14
Jeonggok Sancheong-gun sancheong-eup jeonggok-ri N:35,24.40  E:127,54.22
Banggok Sancheong-gun obu-myeon yangchon-ri N:35,20.95 E:127,51.72
Migok Sancheong-gun sangbiryang-myeon do-ri N:35,20.95  E:128,04.39
Wolgok Sancheong-gun sangcho-myeon sinyeon-ri N:35,28.80  E:127,50.95
Massang Uiryeong-gun daeui-myeon massang-ri N:35,22.20  E:128,06.38
Garye Uiryeong-gun garye-myeon garye-ri N:35,19.42  E:127,51.23
Unam Uiryeong-gun garye-myeon unam-ri N:35,19.85  E:128,13.56
Jukjeon Uiryeong-gun junggok-myeon jukjeon-ri N:35,22.17  E:128,18.66
Whajung Yangsan-si wondong-myeon hwaje-ri N:35,20.36  E:128,58.45
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Table 2. Averages of BOD, COD, TOC and their decomposition efficiencies of agricultural streams in Gyeongnam province.

Stream name BOD COD DOC TOC BOD-C/TOC COD-C/TOC  DOC/TOC
------------ mgO, - L mgC- L %

Gilgok 2.1 4.0 7.0 7.2 11.0 20.6 96.7
Shincheon 1.8 3.8 6.1 6.4 10.7 224 9.1
Deokgok 1.6 3.7 5.4 5.8 10.6 23.9 92.6
Imgok 2.7 44 6.2 6.8 15.1 239 91.2
Jungchon 0.8 1.8 2.8 3.0 10.0 22.6 93.6
Mari 1.5 32 44 4.7 12.2 25.5 94.3
Anha 23 4.8 8.6 9.2 9.5 19.8 93.8
Juwhang 1.8 3.4 5.6 6.0 11.0 21.1 92.5
Wolpyeong 1.1 2.8 24 2.7 15.7 384 88.7
Sangdong 14 23 2.5 2.7 19.8 325 92.6
Deokam 2.1 35 10.0 10.5 7.6 12.5 95.7
Uicho 1.4 39 6.3 6.7 8.0 21.9 94.1
Daehyun 1.7 33 7.3 7.8 8.0 15.9 93.5
Jikjun 1.1 23 2.4 2.6 15.6 32.9 92.4
Hogye 0.4 1.6 1.8 2.0 7.9 29.6 91.5
Sachon 0.9 2.1 4.0 42 7.8 18.5 93.6
Ssanggye 0.8 1.8 3.0 3.6 8.8 18.3 84.2
Gwigok 22 3.9 49 53 15.4 27.1 91.4
Anui 22 4.1 6.2 6.5 12.8 24.0 95.4
Jiwoo 0.7 1.5 1.4 1.6 17.2 36.5 88.6
Juksan 1.7 39 5.2 6.0 10.8 24.5 87.0
Hachon 3.7 6.4 9.2 10.4 13.3 233 89.0
Whagye 2.8 4.9 10.3 11.0 9.7 16.7 93.6
Jinae 2.4 6.0 8.0 8.7 10.5 25.7 92.3
Unjung 1.2 2.8 3.8 42 10.7 253 92.5
Whansa 2.0 35 4.5 5.0 15.1 26.0 90.1
Seongbang 2.1 32 53 5.5 143 21.9 96.3
Daegok 1.6 35 3.8 4.5 13.3 29.2 85.8
Gamgok 1.2 25 3.2 3.4 133 27.9 92.4
Gobong 1.4 2.7 29 33 15.6 31.0 88.3
Jeonggok 1.0 22 2.5 3.0 12.7 27.3 83.8
Banggok 2.0 3.8 8.8 9.3 8.0 15.4 94.9
Migok 1.8 3.6 7.5 7.8 8.8 17.2 95.7
Wolgok 23 4.8 9.2 9.5 9.0 19.0 96.5
Massang 1.7 37 8.0 8.5 7.6 16.3 93.9
Garye 1.3 29 3.2 34 14.4 31.8 923
Unam 1.0 2.8 4.2 4.6 8.2 22.7 92.1
Jukjeon 0.9 3.1 5.0 5.4 6.1 215 93.8
Whajung 0.6 1.5 22 2.5 9.2 232 90.3
Mean 1.6 33 5.3 5.7 11.4 23.9 92.1

Standard deviation 0.7 1.1 2.5 2.6 3.2 59 3.2
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Table 3. Average of BOD, COD, DOC, TOC and their decomposition efficiencies of agricultural streams in Gyeongnam province
in different months.

Month BOD COD DOC TOC BOD-C/TOC  COD-C/TOC DOC/TOC
------------ mgO; - L mgC - L' %
April 1.5+0.9" 3.2+1.4 42+2.0 4.8+2.2 12.3+5.1 27.2+8.4 87.8+5.4
July 2.4+1.2 3.9+1.6 7.0£3.5 7.4£3.6 12.344.0 21.446.0 93.944.7
October 1.1£0.6 2.9+1.3 4.6+2.5 4.8+2.5 9.5+£5.0 25.5+11.5 93.1+6.9

" Mean+Standard deviation.

Table 4. Correlation coefficients among four water quality indices.

BOD COD DOC TOC

BOD 1.000

COD 0.849 1.000

DOC 0.750 0.746 1.000

TOC 0.761 0.763 0.995 1.000
gt BODO] Bt wof&e 9.5~12.3%24 109 AF|AI fr= TOCOIA DOCO| H|&o] 87.8% o] o2 &2 42
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Ak 2v] oY w& AE Hom 78 AF Al 21.4% ol#3t A¥h= Lyu and Lee (2007)7} 5742 A7¢l v]&
2 7P WA el slet o s Zafj7t & HA] o= =4 e ez $EEA skl TOCet BODS| i AlsS
o] W Zlo= yzEch 3107113} Kim et al. (2007b)0] 3744 =231 2] TOC

TOCO|A DOC7} 2HA|ele ke 793 1092 7zt €} BOD %! COD9| /Al 242+9] 3kl 0.60 9 0.55:.ch

93.9 W 931%%A] H|SEGTL 492 87.8%=A YTt L of7h o AaiAE B glth BOD2F CODE 0,8499)
Kim et al, (2007b)9] $1+Lof| &5k TOCe|A DOC7} 24| HBAIE Hel Wb TOC2F BOD 3 CODQ| A7}
Sh= Bl ) Al A et 68.1%2 AL HAIjh vl Ql= W& o= TOC FollAl BOD2}F COD2| #afl&o] Hal 4
o 2 d-ddE ol AdEths 3tk $HE shde Al 2 frlEel EAskL 7] o= AZbEr:

AR 430 §718 AFo] 23 tEth R
o2 4 qlek. sHelA DOC FEk 30 3], 71
9 §olo] 54 5 ToFe 89150 net AYA wEo] 2

Conclusion

] 2] 7] 5ol &3k shHol4] DOC F i 3~15 mgC 3R] ool A —‘5%*% 2 AMESIAL Qs skl 3973
L' W9le]a H $Ee TmegC L AER HUHD gk & oo 49, 79 9 1090 AlRE At U0y
(Thurman, 1985), Malcolm and Durum (1976) u|=+2] & A #F2 ARE-E 3 9J= BOD, COD, DOC % TOCE E413}%
£ 743} 504 4% DOCE 3~4 mgC L0179 o] BOD2} CODS| Hale2 ZA3Ia 2009 2| HEZF
o] B 2| 7|52 HolA 72| DOCE 7.6~32 mgC L 9] *OJ& AS 248kt
B BlFo] Al vt ule- A yepdoha sioich 4 Ao Amet PHE =S 49, 78 9 10¥€0]| ZH
HA o 58 sHaEe] A7 DOC Flet= 4.2~ 7.0 mgC 3§l B35 BOD2| B2 1.6 mg L, CODE Bt 3.3 mg
L2 &4 e F2o9on B 7128 || 3da} L, DOCE W 53 mg L, TOCE W 57 mg L'og
B|S53E 230]3 oJ50] 7.0 mgC L' 2A 2 &2 FFL =74 =191t TOCe] gt BODA ot Balle2 11.4%°]9]
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7Ll A 7.4 mg L o2 7} =9
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