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Abstract  Analysis of water quality distribution is very important for river water quality management.
Recently, various studies have been conducted on the analysis of water quality distribution according to
reduction methods of nonpoint pollutant. The objective of this study was to select the probability distributions
of water quality constituents (T-N, T-P, COD, SS) according to the farming forms (control, slow release
fertilizer, water depth control) during non-storm period in the paddy fields. The field monitoring was conducted
monitoring site located in Baeksan-myun, Buan-gun, Jeollabuk-do, Korea during non-storm period from May
to September in 2016. Our results showed that there were no differences in water quality among three different
farming forms, except for SS of control and water depth control. K-S method was used to analyzed the
probability distributions of T-N, T-P, COD and SS concentrations discharged from paddy fields. As a results of
the fitness analysis, T-N was not suitable for the normal probability distribution in the slow release fertilizer
treatment, and the log-normal probability distribution was not suitable for the T-P in control treatment. The
gamma probability distribution showed that T-N and T-P in control and slow release fertilizer treatment were
not suitable. The Weibull probability distribution was found to be suitable for all water quality constituents
of control, slow release fertilizer, and water depth control treatments. However, our results presented some
differences from previous studies. Therefore, it is necessary to analyze the characteristics of pollutants flowing
out in difference periods according to various farming types. The result of this study can help to understand the
water quality characteristics of the river.
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Fig. 1. Location and sampling sites: Control, S.R.F. (slow release fertilizer) and W.C (water depth control).
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Table 1. Characteristics of water quality constituents by farming

form (unit: mg L™
Variable Farming Range Average
form (min-max) (standard error)
T-N Control 16 1.92~13.04 5.23(0.95)
SRF* 16 2.04~23.16 6.10(1.50)
W.C** 16 2.10~18.24 6.22(1.13)
T-P Control 16 0.003~2.69 0.57(0.15)
SR.F 16 0.002~0.63 0.38(0.05)
w.C 16 0.001~0.72 0.37(0.06)
OCOD Control 16 6.8~30.2 147(14)
SRF 16 74~268 16.2(1.6)
Ww.C 16 7.0~26.1 154(1.5)
SS Control 16 4.0~1242 31.6(7.6)
SRF 16 8.0~122.0 504 (7.7)
w.C 15 14~312.2 87.8(20.8)
*Slow-Release Fertilizer, **Water control
5
=&~ Control
4 | ..... WC
- S.RF
<
o0 A
E A
Z 2 [ /
= i ‘|
L
1] i ': \
0 T T
17/5/1 17/5/31 17/6/30 17/7/30 17/8/29 17/9/28
Time (day)
350
300 ? =4~ Control
i 4 W.C
250 --S.RF
T.J 200
g
; 150 -
%]
100
50 b
0 X : o 47
17/511 17/5/31 17/6/30  17/7/30  17/8/29 17/9/28
Time (day)

Fig. 2. Comparison of water quality constituents at three different farming forms during non-storm season in agricultural activity period.
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mgL™", 0.58 (0.12~2.92) mg L', 0.33 (0.06~2.96) mg L™
o7 TN9 Z¢ 2 dF 2nEt & A2 yehd vt
A, T-Pss Hxg 23E B3t

A71E FsFHE FEHIE AHEH, TN, T-P, COD
o] ¥t Y FEHEE v AFS Ho|A|vt, SSY F
<+ FsFHER d=2A et (Fig. 2). ol vt A,
F7d4 717k0) o] Foj A= il FEof uhet 24 U
et Ao woEch B3 TN 39 3We 527 &
o} = AI7|7} Bol=d, 139t AlH|E HALPH Lasdy
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FHOE F7HHQ Aul7} o] Ro|F 7] WjEo® wEh
(Joo, 2018).
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o tERERY HAof W3t ATAHE AHEH, Jung
et al. (2014)2 Al = {§£49 COD, SS, T-N, T-P¢]
SGERITFL BAFPOon, Weibull EX2 1} Log-
Normal FZ 2 o] A3ttt 849 21, Jin er al. (2010)
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Table 2. Goodness of fit analysis of probability distribution by
water quality constituents according to farming form. O:
satisfaction, X: dissatisfaction.

_ Distribution
Variable Farming Log-
form Normal Weibull Gamma
Normal
TN Control o o o
SRF X o o
w.C o o o o
T-P Control o X o
SRF o o o
w.C o o o
COD Control o o o o
SRF o o o o
w.C o o o o
SS Control o o o o
SRF o o o o
w.C o o o o

*Slow-Release Fertilizer, **Water control
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Table 3. Median concentration of probability distributions by water quality constituent according to farming form. X: Dissatisfaction of

probability distribution model (unit: mg L™
Distribution
Variable Farming form Observed 3
Normal Log-normal Weibull Gamma
T-N Control 523 523 428 4.67 X
S.R.F* 6.10 X 4.62 5.00 4.88
W.CH* 6.22 5.62 5.11 555 5.30
T-P Control 0.57 0.57 X 0.33 X
SR.F 0.38 0.38 0.18 0.26 X
w.C 037 0.37 0.17 0.25 0.19
COD Control 147 14.7 13.8 145 139
SR.F 16.2 16.2 15.1 16.1 144
Ww.C 154 154 142 153 144
SS Control 31.6 31.6 224 254 238
SR.F 50.4 504 40.5 45.8 422
w.C 87.8 87.8 64.1 69.2 65.6

*Slow-Release Fertilizer, **Water control
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