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Abstract

BACKGROUND: Water quality management of river
requires quantification of pollutant loads and implementation
of measures through monitoring study, but it requires labour
and costs. Therefore, many researchers are performing
nonpoint source pollution analysis using computer models.
However, calibration of model parameters needs observed
data. Nitrogen concentration in rainfall is one of the factors
to be considered when estimating the pollutant loads
through application of the nonpoint source pollution model,
but the default value provided by the model is used when
there are no observed data. Therefore, this study aims to
provide the representative nitrogen concentration of the
rainfall for the administrative district ensuring rational
modeling and reliable results.

METHODS AND RESULTS: In this study, rainfall
monitoring data from June 2015 to December 2017 were
used to determine the nitrogen concentration in rainfall for
each administrative district. Range of the NOs  and NH,"
concentrations were 0.41 ~6.05 mg/L, 0.39~2.27 mg/L,
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respectively, and T-N concentration was 0.80 ~7.71 mg/L.
Furthermore, the national average of T-N concentration in
this study was 2.84+1.42 mg/L, which was similar to the
national average of T-N 3.03 mg/L presented by the
Ministry of Environment in 2015. Therefore, the nitrogen
concentrations suggested in this study can be considered to
be resonable values.

CONCLUSION: The nitrogen concentrations estimated in
this study showed regional differences. Therefore, when
estimating the pollutant loads through application of the
nonpoint source pollution model, resonable parameter
estimation of nitrogen concentration in rainfall is possible
by reflecting the regional characteristics.

Key words: Administrative district, Nitrogen, Nonpoint
source model, Rainfall
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Table 1. Previous study on the classification of nitrogen concentration in rainfall by the administrative district

Administrative district Monitoring area References

Gyeonggi-do (GGD) Suwon, Ansan, Uiwang, Lee et al(2008), NIER(2009)
Pocheon, Icheon

Gangwon-do (GWD) Chuncheon, Inje, Kim et al(2000), NIER(2009)

Gangneung, Wonju,
Goseong, Yanggu

Chungcheongbuk-do (CCBD) Chongwon, Goesan, Park et a{1995), NIER(2009)
Cheongju
Chungcheongnam-do (CCND) Taean, Gongju, Bang et al(2003), Kim ef al(1992),
Cheonan, Anmyon NIER(2009)
Jeollabuk-do (JLBD) Iksan, Imsil, Jeonju NIER(2009)
Jeollanam-do (JLND) Mokpo, Gwangyang, Oh et al(1999), NIER(2009)
Yeosu, Yeocheon
Gyeonsangbuk-do (GSBD) Uljin, Yeongcheon, Gumi, Lyu ef al(1996), NIER(2009)
Andong, Gimcheon, Yeongdeck
Gyeonsangnam-do (GSND) Changwon, Ulleungdo, Geoje, Han and Lee(2010), NIER(2009),
Geochang Bang et al(2003)
Jeju (7)) Gosan, Jejusi Bang et al(2003), Lee et al(1996),
NIER(2009)
Seoul Hannam, Seongsu, Guro, Bangi, Kim et al(1992), Kim et al(1988),
Ssangmun, Mojin, Bulgwang, Mapo, Kang ef a{1996), Kim et al(2000),
Daechi, Sillim, Jamsil, Gireum, Lee ef al(1989), NIER(2009)
Jongno
Busan (BS) Gwangan, Duckcheon, NIER(2009),
Giang, Gwangbok, Hakang Busan Institute of Health & Environment
(2012, 2014)
Incheon (IC) Ganghwa, Soongeui, Bupyeong Kim et al(1992), Park et al(1995),
Lee et al(1989)
Daejeon (D]) Gayang, Jayang, Guseong Koo and Park(1993). Park and Kim(1990)
Ulsan (US) Samsan, Mugeo, Duksin, NIER(2009), Park et al(2005)
Daesong, Sanjeon
Daegu (DG) Suseong, Jisan, Daemyung Lee ef al(2004), NIER(2009)
Gwangju (GJ) Nongseong NIER(2009)
2.27+0.85 mg/LE 7 £ w5 Btk B AT AYRl gTelM S4E NOs 9k NHy 552

7} 219 ¢] NOs 558 NH, S Htslo] AMde 31 5 747} 1.1120.92 mg/L%} 0.81+0.74 mg/L %tk &5

TE Z17F 1.88+1.00 mg/L$t 0.96+0.56 mg/L3loH, A5 557(30,2900 — 51,0724)), (27,3915 — 35,971
oz #ANelA AASAL 9= 2015 A= NOs'9F NHL' &), AHIAIG(4,24170 — 6 4757 2 A2 02 S71she 4
o B FE 198 mg/Le 1.05 mg/Le Mt o7 vepdt wEb, 5 A& AeRUEYS $3
NO; §%8 NH," €59 §o= 748 TN 49 TAAR THI AN T, AR S, AIAl,

AP 080:049 mg/LE M WSka, O EAolgmm)e] M 5 FEMsl QARMS 0% AT
7.71#4.23 mg/LE 7P¢ =34TE NHy 2 s5E AloA & 7} H Qs

0% 45% JUHOR gashs AFH SHL RO Aol A% SHag) $40 GFE B JAA 3

NO; &t & A0]S wol4) ghsktkFig 2). olok 2 o] 9o A28 W] tlg ¥4o] F25}cHSeos Fang,

i A9A Aoloh Aohd FIo) U, WEY, W 5 T 2012). SWAT B3 APEX Rl AAEI ol 39
Z

oFsl Qelef 93 ko7 W uw i QItkBu ef al, 2016). 9] A% FEE 247 1.0 mg/L9} 0.77 mg/LE £ A4
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Fig. 1. Rainfall measurement and collection equipment located in national academy of agricultural science in wanju, Korea.

(c) T-N

Fig. 2. The NOs, NH,*, T-N concentrations by administrative district in Korea.
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Table 2. Representative nitrogen concentration in Korea for nonpoint source model application

Constituent NOs NH,* TN

District mg/L mg/L mg/L
Gyeonggi-do (GGD) 3.07 + 245 0.94 + 0.36 4.01 + 2.68
Gangwon-do (GWD) 1.32 + 0.17 0.64 + 0.23 1.96 + 040
Chungcheongbuk-do (GCBD) 097 + 041 1.53 + 0.89 249 + 0.64
Chungcheongnam-do (CCND) 1.84 = 0.89 0.66 + 0.28 250 + 1.13
Jeollabuk-do (JJBD) 1.89 + 0.56 1.21 + 046 3.11 = 1.02
Jeollanam-do (JJND) 0.97 + 037 0.88 + 0.42 1.85 + 0.56
Gyeonsangbuk-do (GSBD) 1.81 = 1.10 0.83 + 0.54 2.63 + 1.54
Gyeonsangnamdo (GSND) 1.84 = 0.77 049 + 0.16 2.33 + 0.88
Jeju (1) 1.49 = 048 041 + 0.19 1.99 = 0.57
Seoul 2.50 + 1.68 1.65 + 2.19 4.15 = 3.55
Busan (BS) 1.21 + 0.35 0.43 + 0.16 1.65 + 0.49
Incheon (IC) 2.69 + 1.20 227 + 0.85 497 = 1.95
Daejeon (D]) 6.05 + 3.67 1.66 + 0.99 771 + 423
Ulsan (US) 0.98 + 0.70 043 + 0.27 141 + 092
Daegu (DG) 041 = 0.28 039 + 0.27 0.80 = 0.49

GwangJu (GJ) 1.80 1.06 2.86
This study(Wanju) 111 = 0.92 0.81 + 0.74 111 = 1.60
Average 1.88 + 1.00 0.96 + 0.56 2.80 + 1.42

Ministry of Environment (2015) 1.98 1.05 3.03

% mean+SD

-5 2 - 1141
I 114.2- 1331

s U LT Jkm sTUU LT Tkm )
‘ 01530 60 90 120 ‘ 01530 60 90 120 | 686 - 0.0
(a) NH," (b) NOs'

Fig 3. The coefficient of variation by administrative district in Korea.

(c) T-N

s MU LI Tkm 611-733
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