Journal of Environmental Impact Assessment, Vol. 23, No. 4(2014) pp.285~295 ISSN 1225-7184
http:/dx.doi.org/10.14249/eia.2014.23.4.285

Research Paper

H =] O Z I s SlL=4 11
0 RBH MEEE 15 ET SR 44 FBLE 44
ST GAFER A, kel A ofube] @ 4| g g oty

Selecting probability distribution of event mean concentrations from paddy fields
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Abstract : In this study, we analyzed probability distribution of EMCs (Event Mean Concentration)
of COD, TOC, T-N, T-P and SS from rice paddy fields and compared the mean values of observed
EMCs and the median values of estimated EMCs (EMCso) through probability distribution. The field
monitoring was conducted during a period of four crop-years (from May 1, 2008, to September 30.
2011) in a rice cultivation area located in Emda-myun, Hampyeong gun, Jeollanam-do, Korea. Four
probability distributions such as Normal, Log-normal, Gamma, and Weibull distribution were used
to fit values of EMCs from rice paddy fields. Our results showed that the applicable probability
distributions were Normal, Log-normal, and Gamma distribution for COD, and Normal, Log-
Normal, Gamma and Weibull distribution for T-N, and Log-normal, Gamma and Weibull

distribution for T-P and TOC, and Log-normal and Gamma distribution for SS. Log-normal and
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Gamma distributions were acceptable for EMCs of all water quality constituents(COD, TOC, T-N,
T-P and SS). Meanwhile, mean value of observed COD was similar to median value estimated by

the gamma distribution, and TOC, T-N, T-P, and SS were similar to median value estimated by log-

normal distribution, respectively.
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Figure 1. Location and monitoring system of the study site.



288

SEIt M23H M4z

A-sA4=7](ISCO 6712)F Aot ARTAS +
ASHHA A RS A5 &, S FE AT YA
of Foto] AEAS HAEHT}
3. EMC £M
L7185 = (EMC, Event Mean Concentration)
£ A-rEa 2A (e ke, 2009)9 4
Aokt 4] (1)& o]gste] APgstct
T
2 (OxC)
EMC,="=° 1)
O
t=0
7|4 ti= FEAFSERE S AIAITE Qt=

ARt tofl A 2]

o= o
TVET]’%]:

HEA Fx(mg/L)olct,

(m?/s), Cta= A7t A1 2] &

4. ALY HEEHY
B ABATY $4FSY M AERIRYL
sfotal7] gJaiA SAgHE HEEA ] ol A4
© AFEE, QA EE, Gamma F3E, Weibull
HES o|galglrt
AFEEY BBV 4 (29 23, h4
TR Y U EERNE uoho, Y4 3 3
Figo] et B W EEHAE LY (2 s 2
SEHP A= A (3), ()T 2L, =
Z9 HFUEFSE 4 (5)9 2t
. 1 l("’ﬂ)z
= e 2 o 2
S /2% )
1 2
u=exp(h+ ) 3
80 800
(a) MOE(1995) data
% 60 . L 600
g
= L]
S °
£ 40 1 : L 400
5 o
2 H
S 20 A s + 200
; é =, £

SS

o= wlexp(Q) - 1] (C]
_ 1 _ (ln;;u):
f&x)= W e )

Gamma 2329 SFEU oL
Weibull 2322] SEU =gk A)(7)1} 2},
e
B

_ ﬂ -a yu-lg
S —T (6)
fo =t 7 )

o]71A x= BEHWS = Gamma 3, a 9 =

ol

2008H+#E] 20118747 FE717H6E~9Y) 5t
HUHHHE S #5H ARE A DL o83t
EMCE AH43t5ict CoD, SS, T-N, T-P, TOC 4=
AgEd =Y 42 4.79~17.25, 3.24~
722.84, 0.01~8.88, 0.06~1.29, 2.2~14.50 mg/L
2 Yepgon, 2+7e] it & 10,67, 82.94,
2.42, 0.47, 7.23 mg/LE Yepgth(Table 1), v A

O!

. RIS HRsE(EMC)
[e)

2

Table 1. Descriptive statistics of observed data(2008~2011)

SS (mg/L)
COD, T-N, T-P (mg/L)

n of event min max average
COD 39 4.79 17.25 10.66
SS 38 324 722.84 82.94
TN 39 0.01 8.88 242
T-P 38 0.06 1.29 047
TOC 32 22 14.5 723
80 800

(b) Observed data .
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Figure 2. Concentrations of water quality constituents.
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Figure 3. Cumulative density function of COD EMC.
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Figure 5. Cumulative density function of T-N EMC.
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Figure 7. Cumulative density function of SS EMC.
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Table 3. Probability distribution of median EMC(unit: mg/L)

Median EMC
Observed (mean) .
Normal Log-Normal Gamma Weibull
COD 10.67 10.67 10.08 10.24 -
TOC 723 7.37 648 6.71 6.87
TN 242 242 1.47 1.71 237
T-P 047 0.47 0.37 0.40 0.38
SS 82.94 82.94 44.87 54.18 388.78

[ J:Accept, []: Reject

Table 4. EMCs of paddy field according to exceedance probability by log-normal distribution(unit: mg/L)

Exceedance probability(%o) COD TOC TN T-P SS
10 6.49 3.37 0.31 0.15 11.57
20 7.55 421 0.53 0.20 18.43
30 8.42 495 0.77 0.25 25.71
40 9.24 5.69 1.08 0.31 34.32
50 10.08 6.48 1.47 0.37 44.87
60 11.00 7.37 2.00 0.44 58.66
70 12.07 8.47 2.79 0.52 78.13
80 13.46 9.95 4.11 0.66 109.27
90 15.66 12.46 7.04 0.91 174.00
3 AERERYS S5l FHE YU EMCH o F=aL ek, thAg gt ol A 23S 10%, 90%
£ HF EMCO| HIw 9] COD %%+ 6,49, 15,66 mg/L 921, TOCY]
7} 35 R 2 W ¥ (Normal, Log—Normal, Gamma, 4% 8.37, 12,46 mg/L Stk T-N2J 7% 0.31,
Weibul)& 58l 4€ 9% EMCght A5 % 7.04 mg/L, T-P2 7% 0.15, 0.91 mg/LAL.

EMCZE Table 2¢+ Zt}, S8 2H 2 5 = SS+= 11,57, 174.0 mg/L= YERHTHTable 4).
A=ECOD, SS, T-N, T-P, TOC%] median EMC %t

& Normal®| ¢ 212} 10,67, 82.94, 2.42, 0.47, VA=

7.37 mg/L& YENIL, Log—Normal®] 3¢ z+7+

10,08, 44.87, 1,47, 0.37, 6,48 mg/L& Urepyitt, ot 9l 549 584 AR E YA A
Gamma SFEEZE 717110,24, 54.18, 1,71, 0,40, | MG HORTE 25 %

6.71 mg/L, Weibull -EEZR2E A= T-N, T— a}o} LS
P, TOCS] A2 7+7} 9,37, 0.38, 6.87 mg/LE UrEh A F skl = &9 COD, SS, T-N, T-P
Wk AYEY Ydan SERERYS 5O TOCS] sf ko] et HEREEY S A7)
H F4S vluet 23 COD+ Gamma, SS, A AR SERERRY FYUS FH5t 2
T-N, T-P, TOCE Log-Normal B-E5xmgo]  FHE Bt EMCe} vlustgion], msd 2 2
FHk vlSsHA| LERE o (Table 3), AgHdol 214 22 v 2
H SEFE EMC S99 T-N& Al9jstile 1) 735 Al = &40 A3 o Ayt g
ARRE g H ot E83E 28-S Kolmogorov—Smirnov 744
He B35 A3 23 T-N-& Normal, Log—

Table 4= tj=AFE2 0 T2 COD, TOC, T—
N, T-P, SS9| 273ts 2+ 1089]o) w2 & = Normal, Gamma, Weibull &+ 3 1.3 o] 4]
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