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Abstract

Asaresult of analysis based on the observed data for BOD, COD and TOC in order to manage non-biodegradable organics
in the Geumho River, COD/BOD ratio was analyzed as the occupying predominance proportion. In this study, the
classification(changes in water quality measurement : increase, equal, decrease) and measurement of BOD and COD were
andyzed for trends over the past 10 years from 2005 to 2014 in the Geumho River. The Geumho River is expected to need
non-biodegradable organics management because BOD was found to be reduced 61.1% and COD was found to be increased
50%. As aresult of the analysis of land use, the Geumho-A is a unit watershed area of 921.13 km?, which is the most common
area that is occupied by forests. The Geumho-B is a unit watershed area of 436.8 km? which is the area that is highest
occupied by agriculture and grass of 24.84%. The Geumho-C is a unit watershed area of 704.56 km? accounted for 40.29% of
the entire watershed, which is the area that is occupied by urban of 15.12%. Load of non-biodegradable organics, which is not
easy biodegradable according to the discharge, appeared to be increased because flow coefficient of COD and TOC at the
Geumho-B were estimated larger than 1 value. The management of non-point sources of agricultural land is required because
the Geumho-B watershed area occupied by the high proportion of agriculture and field. In this segment it showed to increase
the organics that biodegradation is difficult because the ratio of BOD and TOC was decreased rapidly from GR7 to GR8. Thus,
countermeasures will be required for this.
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Fig. 1. Study areaand monitoring sitein Geumho River.
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Table1l. Summary of monitoring sites result in Geumho River basin

Station Site name BOD? Class cop? Class TocY Class
GR1 Geumho River 1 0.8 1a 39 Ib 26 Ib
GR2 Geumho River 1A 17 Ib 6.5 42 m
GR3 Geumho River 2 21 I 56 m 32 il
GR4 Geumho River 2A 28 I 8.0 I\ 5.1 I\
GR5 Geumho River 3 23 I 5.6 m 51 v
GR6 Geumho River 4 2.6 I 5.7 m 54 v
GR7 Geumho River 5 33 m 6.6 m 5.2 I\%
GRS Geumho River 6 36 il 9.0 v 5.8 v

1) River(Stream) environmental standard for water quality

2) In Score : Excellent( I @), Good( I b), Above average(1I), Fair(IIl), Poor(IV), Very Poor(V)
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Table2. Sewage treatment plant BOD and COD concentration variation
(Unit : mg/L)
Y eongcheon Geumho Kyongsan Ansim Sincheon Jisan Bukbu Dalseo
v BOD COD BOD COD BOD COD BOD COD BOD COD BOD COD BOD COD BOD COD
2004 59 8.7 34 7.0 60 128 22 7.4 20 7.1 0.7 54 3.7 8.9 42 154
2005 6.0 8.8 24 6.5 5.0 9.9 21 75 3.0 7.6 10 6.0 4.0 7.7 42 161
2006 54 101 26 71 38 103 09 6.7 34 75 0.8 58 34 6.3 44 168
2007 49 129 23 9.4 35 9.6 0.7 6.7 13 6.7 0.6 5.6 23 6.8 38 160
2008 57 144 41 150 20 94 0.7 6.9 13 6.9 0.6 6.3 21 7.0 35 157
2009 42 8.6 40 8.2 26 111 05 6.8 15 7.1 0.4 6.2 20 7.0 34 155
2010 3.7 8.6 33 59 17 9.6 0.8 6.3 15 6.7 0.6 55 15 7.4 34 147
2011 35 6.7 3.0 6.1 18 84 1.0 6.5 18 6.7 10 5.9 17 7.1 30 128
2012 17 6.9 14 5.9 0.6 5.6 0.9 6.5 10 6.0 0.5 53 15 6.5 28 116
2013 1.7 5.8 14 5.0 0.8 6.8 04 6.2 0.7 55 0.5 4.8 13 6.4 27 115

A 0 2 Aol A SRR E e oAl 9low,
71 %% ¥’} BODE 0.8 ~3.6 mg/L, CODE= 3.9~
9.0mg/L, TOC &= 2.6~5.8 mg/L & LeRyck. wA] 5=
Ao AFgr] P21 BOD tisi A E 7t o
PR AgH o] §PA= 19 mglL, 5%
B38 my/L, S5CE 40 ML R WE 7|3 23
BHA] AL SV ofskR 4] - AL glom,
AAA R s8bE7IE MFan G+ oVde] ofF &
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B et Sl S 98l 2GR A
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Ae] AgtsErt w7 et ERYIE NV
(Poor) 5¢1 ALo& Ueptt). TOC ek A7A1H=
Alefstil GRA~GR8 Ad50] i 4ehg7|E IV
(Poor)55oll algsie 2o AR o] 4= Tzt
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A At v s f71E <]3E9] CODe}
TOC 57} ks A2 np3Eo]

Fal f71Ee] 450 Weks 2k ojujshs Ao
71&0]| BOD F419] f7|=3e)= gL olom, Tt
3] f71=e] w7t Zagh 2o gkt el
Table 20]4] COD 5= W 7 W55}
A9E o] Folli= sl 7180 ARsk= BlEol =
7] dize]l shefl frlE LUEE SV 9ol
E 4= 9tk Ima et a.(2002)-& ¢E=9] Kasu-migaura
5 BEshy B Z7h00l0 R A wRAE
A|2gt vl glow, Shin et al.(2000)2 ZES 1+ A
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Fig. 2. Annual trends of BOD, COD and COD/BOD ratio from 1995 to 2014 in the Geumho River.

Table 3. COD/BOD trends in 8 monitoring sites

Geumho River
Increase Decrease Sameness Total
COD/BOD 39 26 7 72
54.2% 36.1% 9.7% 100.0%

= Fig. 2.9} 817 Table 3] LERy 2k

“19 Fig. 2.0]] Z=AJE vfel Zro] COD/BOD ratio=
A& 02 ZTFR= S o 4= 9.2, Table 337} 70|
a7 25704 COD/BOD ratioo] oJgt H=sl/d &
71Ee] S0l AR Fato] BEEEL F7150]
7}54.2% 9914 vl&-S ARz A 08 FAE| Ik
522k COD/BOD ratioZ o]851= 79 17+ BOD %
Alo] =2l¥te] g2 o2 BOD7} #hagel whet A4
© & COD/BOD ratio7} Z7}5)= A2]e 2of 2 4= Q)
). wlpa] ofgl LFE W] sl AEeh ksl

% R7V89| 37} 3012 welsliA 20053 e 2014
W7k #1047} F87 55 BODS CODS| 44
AL WA = HAsc ol dobiir] Slat i
Ao BODS} COD 4574gke] WeHE (BOD
=7}, BOD 74, BOD Z-&- 718]a1 COD %7}, COD
%, COD 2:2) £57510] Table 4] Liehfoich
A= 4u2gke] Walo|S WAl A3t BOD
L 61.19% w7} 743 AOR Uik ofat A
7124189 e 2§ 5 AzhAle) Sl
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Table4. BOD and COD trendsin 8 monitoring sites of the Geumho River basin

Geumho River (monitoring sites: 8)

BOD (1) 319% coD(1) 50.0 %
BOD (|) 61.1% cop(|) 38.9%
BOD (—) 6.9% CoD(—) 11.1%
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Table5. Corréelation comparison of BOD, COD and TOC in the Geumho River

BOD COoD TOC
BOD 1 0.742" 0512
coD 1 0.709"
TOC 1

" Correlation is significant at the 0.01 level (2-tail ed)

2 s 3, CODL: 50.0% J=r) 271k Ao =2 U}
=t ol wadollA Wl =] S8kl 9
+= AR P aE fdoke 7189 7Y
= A 7124 R i Jed(lee
et d., 2011), A W EBA] o gt o] 71 ofF
HIH L AU(ESS 2 AEHPdE71¢ 5)(Aiken, 1993),
T1ejal 5P W 54 ERET) 25 5 WALl ofjE
HEsig f71EEY HiE sl o @9](dung et d.,
2009)0]l 7148k 71sdo] Atk wbA] FAloA f7 =
o] Hallel= &F B WSl e 3t 2 vlER
SO1EA] &7 wiZel A o2 F7Iskal Sl Al o2
Tl v e 7= et A e A
o= getEch

3.3. TOC2t BOD, COD |7[22| A=A al 3|7{EM
Fo7} B 0= AEE SPSS(Ver. 12.0) A28
T191S o83l {7 1= 0] AEIAE E41t] Table 5
of eF It} 537 A4 TOCeF BOD 2] /A

hd

o

e
|

Observed TOC
£
7

3.00— °
y=0.4664x + 3.1424

R-square = 0.262
T I I I I I
1.00 2.00 3.00 4.00 5.00 6.00
Observed BOD

4= 0512(p<0.01) & LEeREon, TOCe COD2] A
TASE= 0.709(p<0.01) 2 e} BODETH= COD
7F TOCe} o] =2 2& ¢ 4= 3itf Choi &
(2012) G5 7IXF B = fHEpol TRE dAAollA
COD~7} BOD Xt} TOC}] d/do] s=rtal B argh)
olom, Kim et a.(2013a)2 Y57t x|F3FHol thsl
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2 AL FARSIA AR A
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31 QItKPark et al., 2014b). E3}Fig. 3.9} o] AlZ®
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o], TOC = 0.416*COD + 1.3691 o]t}.

hd

o

e
|

Observed TOC
£
7

3.00—

° y=0416x+ 1.3691

R-square = 0.5018
T T T I
3.00 6.00 9.00 12.00
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Fig. 3. Regression equation for BOD-TOC and COD-TOC.
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18

o COD Concentration

16 i °
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Jung et al., 2013). Lee et al.(2010)S 3l=4 24 Hb=
2= 1} TOCS} COD 2] AlHAK=7} 0.93(p<0.01)=
° =grom R-TOC = 0.340*COD + 2.0542] 5.3
=40 digh 3| A AR HE Qlrk o)A F ¥4
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ox o
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Fig. 4. LOWESS analysis on BOD, CODwn, TOC in the Geumho River.



T2 A I 1 Aol it Al -

TOC7} &k 71 e e Agso] Su

o=
27} 7k = BODI: gAlofl #27t 2 = =
Ao cHPark et dl., 2013).
3.4. 852 2R BII2 5k 2=
Fig. 4.2 357 BRO| /1% 55 HES A - 3
ZPH0% LOWESS W2 B9 4ake st Zlolct

LOWESSE Cleveland(1979)0] oJa] S 27=]01 4
o, A7)t AR s sk 583 =
JOIR} AL E ARG £ ull-e- v Q] FA] HHo|
thKim, 2014). 9357} EFolA f71=2] 314 &
2= A 537 o Aol A A viet 2 At

kA

11 1 o

2 Fig. 404 ofo} e
3| TOCE= GH7AH(EE7S

SHrollA 3273
et GAE GA skpAl et S5 slaeA]E]
o] fIXIStaL glom, FAHE o5 Al R

= 3 A ok 59

of o

i ofd
¢
é
;Lz
i)
o3
ok
jm

>.
S
ox
nick
S
V
il
Ué?‘i
re
iy
_2\“1_'.
i)

=2
Tk GUBE A g IR R 7R

o] =t}

Table 6. Summary of water quality in the Geumho River during January, 2009 to December 2014

(8 BOD (Unit : mg/L)
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2009 25 50 51 55 34 38 2.3 21 2.2 20 19 17
2010 2.0 31 24 2.6 2.7 24 21 20 17 13 14 20
2011 2.8 42 35 4.3 25 25 21 18 17 1.8 14 15
2012 19 31 33 30 33 29 24 25 14 20 12 11
2013 14 20 26 25 2.8 29 31 25 17 17 22 24
2014 23 28 31 21 28 25 2.6 22 25 21 19 21
Mean 21 34 33 33 29 2.8 24 22 18 18 17 18

(b) COD (Unit : mg/L)
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2009 7.3 9.1 10.2 11.3 101 10.5 79 59 74 7.0 7.0 6.5
2010 6.6 8.3 6.5 7.1 7.9 8.0 7.5 8.8 7.6 6.1 6.1 6.7
2011 7.2 8.3 8.1 9.3 6.7 7.9 7.1 7.0 6.4 6.3 57 51
2012 6.4 7.4 7.7 6.7 75 8.3 9.2 7.9 5.7 59 5.8 50
2013 54 6.3 6.7 6.6 7.7 75 6.0 6.2 5.7 6.1 5.6 53
2014 55 6.2 7.0 59 6.7 7.1 6.8 8.1 6.7 5.8 54 4.8
Mean 6.4 7.6 7.7 7.8 7.7 8.2 74 7.3 6.6 6.2 59 5.6

(c) TOC (Unit : mg/L)
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
2009 4.2 44 44 5.7 5.6 54 38 32 45 40 4.0 36
2010 4.2 4.7 39 4.6 45 49 44 6.2 45 37 36 4.1
2011 45 45 4.7 4.9 41 4.6 41 4.1 4.0 37 33 30
2012 3.7 38 38 38 4.0 51 50 43 35 3.6 3.6 3.6
2013 35 3.6 4.0 39 46 45 44 43 42 39 4.0 42
2014 44 4.6 51 38 6.3 5.9 54 6.2 39 32 2.7 35
Mean 41 43 43 44 4.8 51 45 4.7 41 3.7 35 37
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(c) Geumho C
Fig. 5. Land use pattern of the study area (2010).
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Table 29] A} ARl A= G Hsk=A{=% COD
W S ok sk epde] Wi s ekot 24
e 22 R Ueht o|ok 22 AMLE SIREY shal
9Jt}. Yang and Bag(2012) = ghA| sl 2jgto = &
el FATT dlex e W] dEel GaE
Zo] CODE 408 A7 hes 7RIl
3ct. Park(2012)-2 2A1 sl el FetAlelA Ay
Ao} 2gR=rol| Hlste] WE-slE2I2] hydrophobic
/g0l wotom, BDOCE-S- 10% U|Tho & who iR
&S H]IThaL AL B1¢ict Kim(2003)-> &4
= Wolli= dhe|elole]] ofeh s Ralis-2] 2114
Ao} E)1] o= i Exlo| o 3] 9l
< A Bargh vl ok 557 2Rl f71E2] ARE
Q1 = AR e X321 BODLF sl
2]x|3#£2l TOC, COD2] 7gfo] g ThE A &
oli= A 0= UeRit) A BOD+= tiA= shdell -/
o] A& A - Ag7ol| Fwrt w4 Uepskon, 53] 2
H~49o]| 7P =] Ul ol o] A A<t
T dX5k= AyE(Kim et d., 2013b; Lyu et 4.,
2007) FHeAYolA viE=EE %> U7get vid dry
season(7, 1) 53t 1] B2 ekl Eoj5| uf
oIt} 69~12971%] BODFE= A4sh=t] ol

Table 7. Land use from 2010 in the Geumho River watershed
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AL PSRERA w7t skt wE ol
COD®} TOCE= a7k AJAtEl= 6ol 71 A Liet
iz, Aak 7171 790l w7t A LElTH(Table
6). oli= A3 77 L7k o] st BEofEHO| =
Hxjo] JH e FEHo] BEAR A - 27 &9 @
o' Anprh AltE= 69l & =5 el A
© = gk o] f ZK% 7] Ak (SAES, ER))
I} A g4 vjE 12]a2 NOM(Natural organic
matter) o} - Sl e TRl 2 BIRed
40| AR F4d 7Fs/do] =tk (Park et d, 2011,
Kim et a., 2007a) o]=jt A]7]9] S&7oll42] COD
Q}TOC o= e ol Fae vld 71 =
tll, 2 570 QlEi AAjo] whE W ) SEEA o
e Aol 527 A 5 2440 CODL TOCY]
Frh o F o) ol ofel tha A AR
ot sk} It Leeet ., 2014).

3.5. GISE 0|88t EX| 0| 24

Kim et a.(2013a)-> 41| Ex]o]-8-3efof e} -
71EE ) G W=t 51937, Worrall and Burt
(2007)2 712 57} 0] BAS iofshe 2e
SRR v} i} o] Y 99| EIEE flsiA B4
O1454E Ank Wast itk Waky F87e) =4
o[- §3g-S ufelsly| fIaf] Lol Algshe T
EXolgARE Bl GRS HASIITE EXo]§

Geumho A Geumho B Geumho C
Land use
Km? % Km % Km? %
Forest 646.99 70.24 218.87 50.11 440.16 62.47
Agriculture 81.14 8.81 56.00 12.82 30.18 4.28
Field 65.64 7.13 52.52 12.02 52.41 7.44
Urban 28.87 313 28.11 6.43 106.53 15.12
Industrial 341 0.36 7.04 161 10.45 149
Watr 24.86 2.70 16.60 3.80 17.65 251
Past 13.99 1.52 10.42 2.39 20.24 2.87
Others 56.24 6.11 47.25 10.82 26.94 3.82
Sum 921.13 100.00 436.80 100.00 704.56 100.00
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2= A(Forest), =(Agriculture), ¥(Field), A7}
Z|(Urban), 5A&](Industrid), 4~<(Watr), ZX](Past),
7|elOthers) 7}#] 87l §-g o & B2 ==5lo] Arc GIS
9.39] Hj#H(Buffering) 7|52 2 231 tHFig. 5).
FAA S, FAA Y, 2FA A, FEAEA| A2 A7}
A|(Urban) = AAARA], 2=, 718k AuR] G2 2
(Fied)o 2 =31519ic). Barringer et al.(1990)2 G-
o] FF HAS 913 BufferS A3k 2 EXjol &
3} S3te] RS et ZieksaE Ea
ol ol At vt Qck. B3 ARGIS 2
9goios Rk 0| vigh WA W8S A
sl Table 7). 257 g9l 0] Wa-e = 2062.49 km’
olo] FBA Telfee F57} ARRACOR WHL
921.13 km* 0.2 Alg(Forest)o] Xx|31= Wzlo] 714
gk o] A2l FAPF 913 glom, FaAlels Al
B3I, ShtssTA, BFsEHA] & 77 sl
Wxs Sk BEB Seif e e FRAGoR v
2o 43680 knoR Abg(Fores)S Alojsla =
(Agriculture), E{Fidd)o]| 2}R|sl= H]-&0] 24.84%=
714 57 ket Al7|(Urban) 7t 2bshe wae
TEAL} H|SSSEAIRE AFAEA] A2 3B o] 24
AT o o|3Lof| et YA ATt A
7k 20 A= gk -9 2A 52 70% ol

T2 SRA G PRSI e, 537 SRAS

<AV - el

- ZJaA] - 3kl

Z=olo] didsl 9ItiDaegu regionad environmental
agency, 2005). 5 3C W92 557 s o=
HAE- 704.56 km’o| ] FEC ghelf-0] 79 A7
(Urban) 7} X[A]8l= B1&0] 15.12%= A3 A 2JshH
ZAA)2] 40.29%L} AFA|Sk= A o8 AR g
Aol 3FE, Avkaet, FAEeh AMdiT 3 5 4
7He] Eto] 9128l 9lom, & HAo] 10.45 kmP o2
H5A,B 3 gt T ). Kim et a.(2007b)>
TS} 3l 99 EAE EXjol A Xt 161
B A1 SR o, A9 =, o] AL of
100 kmPA % 7hasto] 3104 EABR: 2 LA
O] A7IR|3} Hgto] =5 o]FH M-S At B

3.6.
7 sl kS v|R= =83 Ixpolrk
o ool 2 U7t 730k )=
2AF510] Table 8of UERJISIC) Table 80 &
St H37 199 oS AT 64U E] o} 54
Aupzieh 9deo] et AFEe] AFeH1,078.1
mm) 2] oF 64.79%(697.1 mm)7} o] 7|7+ Sk Wiick 7
i} 8Yof| 231291 253.9 mm, 243.9 mm=E LERFIL,
ofeff 3P0 e 7P Wkt 129~ 1Yol 79
- &-Ao] 7REEARS B o, EHolle 797} ARtk

Table8. Rainfal in Geumho River watershed from 2009 to 2014

(a) Rainfall Geumho River watershed (Unit : mm)
Month Jan Feb Mar  Apr May Jun Jul Aug Sep Oct Nov Dec Mean
Rainfall 81 313 557 720 9.6 809 2539 2439 1185 642 365 224 1078.1
Table 9. Discharge in Geumho River watershed from 2009 to 2014
(b) Discharge : Geumho River unit watershed (Unit : m3/s)
Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Geumho A 2503 3.061 5574 11189 15891 5617 14.790 62549 27.042 11969 4.086 4.190
Geumho B 3970 4.791 11320 25.087 30.564 11534 37.057 206.922 40.927 13336 7.804 7.542
Geumho C 13796 17.226 28.878 29.106 35.551 34.871 73537 154.754 49.244 24225 23.019 20.805

Mean 6.76 8.36 1526 21.79 2734 1734 4179 14141 39.07 1651 1164 10.85
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Fig. 6. Correlation between discharge rate and pollutants load at the Geumho A(GR2), Geumho B(GR4), Geumho C(GR8).

O GIGIRE 71 P A ghot oA lol HE R
o B21 2% EickTable ). F37 B2 4
L oge] ool W0l Qe 7Y & S ArjHe
2 5ol AL Al SRR Frrt S
7Rsge] et

TB7 5 BYRPER SHQT LFHIIHL)
QAN AT TAALS Tlo] B sl w2 o
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BFBHL ) 3l Db Ao 2=k 1+
Bt S woto] AR golt A Al 297
F2 7Aool 2Rt ARdRsiet 7H A
oA HiEEE 24 EgEHL Az SRt @A)
o] goJci(Choi et al., 2011). EZF 79 A G
Z7V2 Qlslo] @RS FEIE R vl e dY )
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Table 10. Relation equation between discharge and the pollutants load at the Geumho A(GR2), Geumho B(GR4), Geumho

- o]et - olel

il

- 5 - Al

- ZJaA] - 3kl

C(GR8)
Unit watershed BOD COD TOC
Relation equation L=0.0048Q"%** L=1448.5Q°%* L=641.54Q"*"
R? 0.7655 0.0016 0.0427
Geumho A
a 0.0048 14485 641.54
b 0.9246 -0.029 0.1017
Relation equation L=0.0025Q" %% L=0.0038Q"**" L=0.0032Q""*
R 0.8155 0.9653 0.9685
Geumho B
a 0.0025 0.0038 0.0032
b 0.9932 1.0427 1.0281
Relation equation L=0.0034Q"%** L=0.0122Q""" L=0.0117Q"*
R? 0.7434 0.9294 0.9399
Geumho C
a 0.0034 0.0122 0.0117
b 0.9924 0.975 0.955
Q: mYday, L: Kg/day
2t %E ou, 93]e] ol A kR et
4 9l Park(2003) & 37 A olo] A1 W
b - = -
L=a-Q (9 =B A Felwst gl ol A Re} 99| 4

ol wigksiE LIQ=C=a -
(3ozieab
Dl BT Aol bhe B4 712712 b
glol 1uich 2 5 371o] wret o slago] 57}
Sh= B4 Uehe, Luck ol iswrt 20
o HIZISH ¢Fe AOE SHAEITH(ILWQVNDB(I),
2006; Kimet a., 2000; Park et al., 2011).
FBAX|HE BODY3lo] thet A4k 1wl gk
2 xo] o] Z714S BOD it A A0
2 tehgon], CODSF TOCHSHe £ oJgt st
3 AV LhehA) Qi HEA §ole lgle] g

H4y o
To=

2 27 UAlele] 9lof 4l rt ) Uehks ol
71 stk ofefat X|oke shHolA L.ghEd 49l 27}
v} SR 27hg0] TN 2] uje] 42}
5] oA el ofFt waket w7} LR

o)

ju
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Jung et a.(2012c)

= AL o Bkl glow], Kim et dl,
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Table 11. Pearson correlation coefficient among the water quality and Rainfall parameters
Unit watershed Geumho A Geumho B Geumho C
Variable BOD COD TOC BOD COD TOC BOD COD TOC
Rainfall -0.190 0.210 0.261 0066 | 0497 | 0366 0.046 0007 | -0.090

" " Correlation is significant at the 0.01 level (2-tailed)

= Al A7 A oS sl IR Hst
7t S7oke Ao siA] & 4= Qe o|9F B2 A=
=3B Fo| :=(Agriculture), R(Fidd)o] X[R]}= H]
80| 2 AYom HAS flsf AR E8)(An]),
slsh| R 9 FoF A o8 sl 718 ool
E& HIE 2 Ho] 79 Al BARR} oA o ofx} ¢l
o] QIkePdol - =7] whEe] Ao & ekt Table
119] 739t o] ARHA| EA0M = 528 A
o] COD, TOC Al4=7} 0.497(p<0.01), 0.366
(P<OOD)Z {5l et} olel 2o ALLS Sk
3k ek

Jung et al.(2012b)8 x| Ro] Z/|8keE COD
A+ Fs15F (EMP : Event Mean Concentration)©]
Z7Fekctar Ha1skel om, Jung et al.(2012¢) 1} Park et
al.(2014a)& AP A EAJol gt ARk THe] A
A AtellA &= 2} o4 9] COD, TOC /Al
7} 0.716(p<0.01), 0.698(p<0.01) 2 ujL- =on], A7|
e} 9] ) ofe] AR WS wTsgich o4
=3B F9o4 2] CODL} TOCE 570l wh ]
HoAY9| S % ©f k= Ao 2 AtElch E
BC o2 AP Z, BEpg Hajo] SR vl
o] #A] AyHo% BODS} COD, TOCS] H]7%:5}7}
o o= stk ey 55 CA |32 BOD,
COD2} TOCH sl thet A7} 1 mjnk gk o
o] 7S Few Aashs Zo® eyt
FECARE HedYe] Jks A e Ae=
Park et a.(2011)2 2 A0 FaFe A W= ok
< g 7toll e M antE AL niek ke
Holokar Aot ®ughal Qirk ARk o® AR
= 5 WAHREO] ol k9o tigt fE0] wEA U
B} wkE &2 fefo] SIsHA AR ]o] s
o] ePEAE WA {EEo] o]F A&l R
freFol 7P ElE sl fhagith olefst Aik=

il

Ir
ot ok Hr

A+ 2471 ] oG] o] 2 5
ofck, - A] HlALe GO BiE F7) ofgick
Kol ofgh Ep} @A 27 el SO o
% Itk Bang et a.(1997) & B w2 go] 24
2 HFSE WAo] AR o)l ekt
Kim et al(2011)& 735 4] 4] - 8012 2983 §2
B 84 Ak =] SPH) A9 2RI
ZSPA Lheht 78957) i 9 FuARe] wss
@Rl e fEE F oh f%71) UE 8
HEIE Q) QHEY G5 SErtFH P
REEAS ehfeirk 97 1Sl E3t Jang et
al.(2005)2 4] ST 35 A vl 2 @]
£432 2AR} 23} BODE: 39A|5eh ulZ947]0]
O SRS LIS Huslgi] ot mAX 313
oA HlHL @ Bk HegomyEe] GFol o
S A

> T

3.7. BOD/TOC ratioS 0|83 n&t

BOD/TOC ratioE o83t T771= 5 =3l 7t
e HER LAEAS A |9R AlRe 52
& 5ol 20009 ~2014d7HA] 537} B 17
ASAY 1 ST 5 87 A FollA] BSE TOCRE
= olgsiylon, 7F Aut YHE ARsBdet gk
Fig. 7.7} gk

BOD/TOC ratio= & 97)20]| 23k il
(mgC/L)el disia RAEstH oz Bl 73t 47)1=
(MgO2/L) 2] Bl ofufsh= Ao, TOCE & 712
At Aeko| 7158170 & 718 F A 9]
£o] vlE o Ags] dehle 237t "riLyu and

Lee, 2007). Kim et a.(2007)-2 3¢} 1Hol|A 9]
E B39 A B]al 95LolA BOD-C/TOC ratioS =
281} 9lom, Lyu and Lee(2007)= 1|3 e]x] BOD/
TOC ratioE o|83to] 25 ] f71E vle-S 3
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Fig. 7. 6 year mean of TOC concentration and BOD/TOC ratio with monitoring site.
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o] F5olE BAslgd o, LOWESS EAHS 24
310 A - FIHA 718 B A3S dotRgith ok
2] GISE 3l EXJol 8-t L. P Hsles APdsto]
[e]

1) e37lx BOD= =887 M(Fair) 5+ ©|
Aol o} okadl 4AS Hols= Aog Al
CODX:= GRA4X| M1} GR8A| 9] A7} =7 Ut
ER} $=2g71% V(Poor) 53¢ Ao= Uelyth
TOC= T3t F7A1%E Alefstal GRA~GR8 A&
Ry} 22235712 V(Poor) 529 dlgsls Aoz
ZAFE|GIct. COD/BOD ratios AMgRE A} WHEald
7154 S715017} 54.2%E 9914 vlES AA[sk=
Ao g9l on], BOD2 CODe| =d57g4ke] ¥
3HE st HiglSeolE HAgt Ailo|A®= COD+=
50.0% =7t F7kek Ao Ul ga7tol| A dasl
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2) CODSETOCE] 4] - 37HQl Bt 743k bk
7

AlafE 6200l 74 S| el Aot 71719] 7900
% 3557} 37 etk 53] TOCk GHTAHE At

HA 43| 710k A Hol= Ao Ueith
oli= GAHe] ATt HleA e W] JF 7
5/d0] A, Z2lollA COD wf A7k 918k 20|
g7 oF ekt

3) FAE B3l =l gt el ed
slge] 7e =(Agriculture), {(Grass)2] H|E0]
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