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Abstract

The distribution of organic nitrogen and its decomposition rate were studied in the Y oungsan River and the Sumjin River
system in Korea. Samples were conducted seasonally in June, August, December of 2006, and February of 2007. Collected
samples were incubated for 20 days in a dark chamber (20£1°C) and analyzed the changes of nitrogen form (particulate
organic nitrogen, dissolved organic nitrogen, ammonia, nitrite, and nitrate). The mean total nitrogen (TN) concentration in the
Y oungsan River and the Sumjin River were 2.62 mgN - L™ and 1.53 mgN L respectively. TN comprised of 65% DIN and
35% ON. The decomposition coefficients of organic nitrogen were also determined by two different fitting models. The
decomposition rates of nitrogen species (TON, LPON, LDON, NH4" and NO) ranged from 0.024 to 1.043 day™ in the
Y oungsan River and 0.008 to 0.693 day'1 in the Sumjin River, respectively. The result of this study can give a guide to the
selection of parameters in the calibration processes of water quality models.
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Table 1. Land use properties in the watersheds of two study rivers

River Population Watershe;j area _ Land use (%) - Population gensity
(Ca) (km°) Residential Forest Agriculture Others (Calkm?)
Youngsan river 1,725,070 3,530 6 53 35 5 489
Sumjin river 319,614 4,914 5 73 19 3 65
Source : WAMIS
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Fig. 1. Map of the sampling sites in the Youngsan river (site no. 1-8) and the Sumjin river (site no. 9-16). Sampling
sites are as following; 1=Hwangryong, 2=Jseok, 3=Nau, 4=Youngsanpo, 5=Hampyeong, 6=Muan, 7=
Lake Youngsan 2, 8=Lake Youngsan 1, 9=0su, 10=Jeokseong, 11 =Namwon, 12=Yo, 13=Gokseong, 14 =
Boseong, 15= Gurye and 16 = Hadong.
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Table 2. Station number and address of the Youngsan river and the Sumjin river

River Address
1 Y eongcheon-ri, Jangseong-eup, Jangseong-gun, Jeollanam-do
2 Suwol-ri, Nampyeong-eup, Nau-si, Jeollanam-do
3 Samdo-dong, Naju-si, Jeollanam-do
) 4 Jinpo-dong, Naju-si, Jeollanam-do
Youngsan river .
5 Hagya-ri, Eomda-myeong, Muan-gun, Jeollanam-do
6 Myeongsan-ri, Mongtan-myeon, Muan-gun, Jeollanam-do
7 Geumgang-ri, Seoho-myeon, Yeongam-gun, Jeollanam-do
8 Ogam-dong, Mokpo-si, Jeollanam-do
9 Seoho-ri, Donggue-myeon, Sunchang-gun, Jeollabuk-do
10 Gowon-ri, Jeokseong-myeon, Sunchang-gun, Jeollabuk-do
1 Hado-ri, Geumji-myeon, Namwon-si, Jeollabuk-do
L 12 Changsan-ri, Geumji-myeon, Namwon-si, Jeollabuk-do
Sumjin river .
13 Amnok-ri, Ogok-myeon, Gokseong-gun, Jeollanam-do
14 Y ubong-ri, Jukgok-myeon, Gokseong-gun, Jeollanam-do
15 Songjeong-ri, Toji-myeon, Gurye-gun, Jeollanam-do
16 Eupnae-dong, Hadong-eup, Hadong-gun, Gyeongsangnam-do
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Fig. 2. The longitudinal variation of total nitrogen, nitrate and ammonia concentrations in the Youngsan river
and the Sumjin river (points are medians and bars indicate standard deviations).

Journal of Korean Society on Water Quality, Vol. 25, No. 1, 2009



LR - YA - N

- LRIT - HYE - 018 - LT

Q
BE7F UA UEiseH,
pol= =R Egkthoneway ANOVA, p>0.05).
TNG Z$ FFA-ANA sFAHE7A 0.99-2.18 mgN-L™*
2 Bgon, NH, & 0.11~065 mgN-L'2 4at73ke] &2
Ztol g HolA] FSThHFig. 2). NHa 9] sE& 44471
A7 FA wie) & 4-5u) =2 Aoz YelgeE(Fig 2),
ol UFAHAERY FFAAAN 2oz fYste FFF
Arle} YTl EAEe Wil Aoz Az
FE AL AT FAY fFF2 8de HE =2
< Uely, AihE=9 AZF wole 88 RAMIA
3, 69 ZAbIA =A  YEpstHoneway ANOVA,
p<0.005)(Table 3). 53] EAIatollAl Bo] §&=E NH,'
29e 8ol ¥ X2 yehlEd, ol %

FAHA7 Aoz Alsdnh

o
o

f

oA DINS ZRFE°] o] &3/l 71 £2 =

27 A9 DIN/TNHI &S B 66, 73%
2 Yehgta, fEvet 597 FF9 &3, 9 2"
FHIANME 82%F =24 TNel thgt DINS v go] EA
Yelgth=d @43, 2007). 234 1F SRR G
atzlel] gk ZAbelA = TN B+ 38%7t Fr]d&olx
YAZAFY ZFE0] 27~49%(0Omernik, 1977)2 -y
ek vgo] ¥yttt

e
)

|o

e
o

AR

Organic nitrogen(mgN L'l)
=
W

PON

e
)

DON DON PON

(@ Youngsan river (b) Sumjin river
Fig. 3. The comparison of DON and PON in the Youngsan
river (8 and the Sumjin river (b), (lines are aver-

ages and bars indicate 5%, 95% percentiles).

#7184 FolA DONo| AA|she= vl &2 F4H3 A7t
64%% UFE &= FEHZ EA5, A3 FAAdAM=
36B%NE JYAFH o EA A THFg. 3). =99
Michiganoll 9+ Wintergreen =9} Augusta Creek7ol
~] DON¢] PONET} <F 2-38] =A Jebstth(Wetzel, 2001).
G123 A DONsZE A FAd vs] <F 2~-34)
Hel §lH PON2 H|&=d 525 Usdt
(Fig. 3). =3 S 292 Lucerne 3590142 PON(0.07~
0.39 mgN-L™")# DON(0.08~0.18 mgN-LH)ETH £ =&
H Qo] th(Kerner and Spitzy, 2001).

G243 AR AN LPON/PONEZH2 B 68,
61%=2 HE LPONZEHZ ZA13t9.2H, LDON/DONE
T2 o 62, 41%=E A4 FACAME HFE LDON 3

gl

Table 3. The seasond variation of TN, NOs and NH," concentration in the Youngsan river and the Sumjin river (unit; mgN-L™)

Site Jun. 14, 2006 ; Aug. 14, 2006 ; Dec. 2, 2006 i Feb. 3, 2007 i
TN NO3 NH4 N NO3 NH4 N NOs NH4 TN NO3 NH,

1 3.38 135 0.77 0.57 0.13 0.09 2.03 123 0.99 201 111 0.78
2 3.44 1.52 0.17 1.16 0.78 0.14 1.26 0.87 0.24 125 0.58 0.35
3 5.74 2.66 2.33 247 2.79 1.09 2.55 1.66 0.87 221 1.68 0.85
4 4.78 2.37 2.22 211 217 0.49 2.37 2.37 0.69 245 111 0.54
5 2.56 2.73 0.48 1.33 1.02 011 1.99 153 0.96 1.26 0.75 0.86
6 4.40 221 134 174 135 0.68 1.96 1.66 0.79 1.65 0.54 0.78
7 3.52 2.39 0.49 14 0.67 0.31 1.69 0.77 0.52 154 0.98 0.45
8 3.83 249 0.16 2.15 3.94 0.12 2.36 211 021 2.14 0.87 0.35
Mean 3.96 221 0.94 1.62 161 0.37 1.95 153 0.66 181 0.95 0.62
Median 3.68 2.38 0.55 157 119 0.23 2.00 1.60 0.74 1.83 0.93 0.66
SD. 0.99 0.51 0.85 0.62 1.27 0.35 0.37 0.56 031 0.45 0.37 0.22
9 1.99 2.15 0.15 0.95 0.66 0.11 124 0.87 0.32 101 0.58 0.25
10 3.86 211 0.17 0.87 0.61 0.19 1.03 0.95 0.12 111 0.42 0.05
1 3.25 1.86 0.16 0.85 0.48 0.19 0.95 0.57 0.19 112 0.54 0.24
12 161 1.76 0.07 1.38 112 011 157 121 0.22 1.02 0.65 0.12
13 2.18 1.82 0.19 0.95 0.65 0.07 157 0.96 0.33 0.99 0.56 0.42
14 0.97 0.89 0.05 0.83 0.56 0.09 0.97 0.63 0.18 0.57 0.42 0.09
15 1.63 125 0.17 0.89 0.57 0.08 133 0.82 0.2 0.89 0.87 0.12
16 1.24 1.24 0.06 117 0.76 0.18 2.96 2.36 0.99 1.69 0.99 0.65
Mean 2.09 1.63 0.12 0.99 0.68 0.10 145 1.05 0.30 1.05 0.63 0.24
Median 181 178 0.13 0.92 0.63 0.10 129 091 0.21 1.02 0.57 0.18
SD. 0.99 0.45 0.05 0.19 0.20 0.01 0.66 0.57 0.29 0.31 0.20 0.20

TAEN shaEEsts|x| M5 F1s, 2009



QAT HEZ 0| Wa EEOt K71EL BHEE 147

Table 4. Percentage of labile and recalcitrant form of PON and
DON in the Youngsan river and the Sumjin river

s PON DON
LPON (%) RPON (%) | LDON (%) RDON (%)
¥ oungsan 68 2 61 39
rver
sumjin 62 38 a1 59
river
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2= F93 AolE YUEhiA Edthoneway ANOVA,
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A B NOs & 1.29(+1.77) mgN-L™
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4. 2 E

Table 5. The distribution of TON decomposition rate (kron, day™) in the Youngsan river and the Sumjin river

Site Jun. 14, 2006 Aug. 14, 2006 Dec. 2, 2006 Feb. 3, 2007
1 - 0.024 0.022 0.043
2 - 0.032 0.041 0.194
3 0.130 0.150 0.099 0.130
4 0.113 0.123 0.086 0.113
5 0.025 0.027 0.051 0.025
6 0.157 0.136 0.121 0.157
7 - 0.026 0.012 0.110
8 0.037 0.037 0.054 0.113

Mean 0.092 0.069 0.061 0.111

Median 0.103 0.037 0.054 0.113

SD. 0.058 0.056 0.038 0.055
9 0.058 0.057 0.060 0.058
10 0.073 0.063 0.049 0.073
1 0.048 0.052 0.032 0.043
12 0.096 0.082 0.061 0.157
13 0.104 0.099 0.076 0.100
14 0.065 0.066 0.059 0.065
15 0.094 0.089 0.086 0.183
16 0.076 0.074 0.088 0.076

Mean 0.077 0.073 0.064 0.094

Median 0.076 0.073 0.061 0.076

SD. 0.020 0.016 0.019 0.050
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Table 6. The distribution of LPON decomposition rate (kieon, day™) and LDON decomposition rate (kpon, day™) in the
Youngsan river and the Sumjin river

5 Jun. 14, 2006 Aug. 14, 2006 Dec. 2, 2006 Feb. 3, 2007
e Kipon kpon kipon kbon kipon koon kipon koon
1 0.034 0.123 0.024 0.131 0.017 0.128 0.027 0.125
2 0.029 0.125 0.017 0.119 0.011 0.112 0.026 0.131
3 0.014 0.111 0.032 0.127 0.031 0.121 0.029 0.139
4 0.021 0.137 0.028 - 0.035 0.151 0.011 0.113
5 0.030 0.122 0.030 0.141 0.013 0.115 0.017 0.136
6 0.009 0.110 0.020 0.119 0.033 0.153 0.035 0.143
7 0.015 0.113 0.025 - 0.030 0.132 0.045 0.169
8 0.021 - 0.018 0.111 0.027 0.139 0.039 0.153
Mean 0.022 0.120 0.024 0.125 0.025 0.131 0.029 0.139
Median 0.021 0.121 0.024 0.125 0.027 0.131 0.029 0.139
S.D. 0.009 0.010 0.006 0.011 0.010 0.015 0.011 0.017
9 0.009 0.072 0.005 0.074 0.010 0.068 0.009 0.075
10 0.009 0.068 0.009 0.073 0.012 - 0.011 0.078
11 0.011 0.081 0.010 0.078 0.008 0.083 0.013 0.083
12 0.009 0.083 0.008 0.085 0.010 0.071 0.008 0.078
13 0.008 0.088 0.014 0.093 0.007 0.081 0.015 0.083
14 0.010 0.071 0.007 0.062 0.009 0.089 0.008 0.076
15 0.014 0.063 0.011 0.062 0.005 0.074 0.011 0.077
16 0.019 0.091 0.008 0.089 0.011 0.089 0.012 0.081
Mean 0.011 0.077 0.009 0.077 0.009 0.079 0.011 0.079
Median 0.010 0.077 0.009 0.077 0.009 0.080 0.011 0.078
SD. 0.004 0.010 0.003 0.012 0.002 0.008 0.002 0.003

Table 7. The distribution of Ammonia decomposition rate (kwus, day™) and Nitrite decomposition rate (kuoz, day™) in the
Youngsan river and the Sumjin river

5 Jun. 14, 2006 Aug. 14, 2006 Dec. 2, 2006 Feb. 3, 2007
e Knwz knoz knws knoz knws knoz knws knoz
1 0.60 0.50 0.52 0.90 0.72 0.89 0.24 0.75
2 0.75 0.90 0.74 0.98 0.69 125 0.56 0.98
3 0.35 115 0.36 116 0.35 1.23 0.25 124
4 0.20 0.70 0.23 0.90 0.32 1.01 0.29 0.99
5 0.70 0.60 0.69 0.69 0.75 0.99 0.35 0.85
6 0.30 1.60 0.32 1.80 0.28 1.92 0.24 124
7 0.35 0.55 0.33 0.57 0.43 0.58 021 0.54
8 1.10 1.50 1.00 1.60 111 1.58 0.99 1.25

Mean 0.54 0.94 0.52 1.08 0.58 118 0.39 0.98

Median 0.54 0.90 0.52 0.98 0.58 118 0.29 0.98

S.D. 0.30 0.43 0.27 0.43 0.29 0.42 0.27 0.26
9 0.40 0.92 041 0.92 0.53 125 0.35 0.85
10 0.28 0.50 0.27 0.35 0.25 0.53 021 0.35
11 0.12 0.63 0.13 0.85 031 0.79 0.11 0.65
12 0.32 0.60 0.32 0.36 0.23 0.35 021 0.24
13 0.15 0.57 0.28 0.65 0.25 0.59 0.12 0.56
14 0.70 0.87 0.42 1.20 0.81 153 0.54 0.87
15 0.16 0.35 0.17 0.39 0.20 0.38 0.15 0.58
16 0.25 1.02 0.26 1.06 0.52 123 0.25 0.87

Mean 0.25 0.60 0.28 0.72 0.39 0.83 0.24 0.62

Median 0.25 0.60 0.28 0.72 031 0.79 021 0.62

S.D. 0.22 0.29 0.10 0.33 0.21 0.45 0.14 0.24
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