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Abstract

Hydroponic farming, a method used in facility cultivation, is increasing in number of farms along with its high
production capacity. However, the waste nutrient solution that is used and discarded contains a large amount
of nutrients such as fertilizers, and if it flows directly into the river, it pollutes the water quality of the river.
The Namgang River basin, the research area, is a place where a lot of greenhouse cultivation is actively carried
out and is a basin that is greatly affected by the inflow of tributaries. Therefore, it is believed that the main
stream will be significantly affected by water pollution caused by the inflow of tributary pollutants and algal
growth due to nutrients.

The purpose of this study is to analyze the impact of water quality flowing from tributaries on the main stream
of the Nam River using long—term water quality monitoring data from tributaries in the Nam River basin of the
Nakdong River system and the water quality model EFDC-NIER.

Key words : Long—term monitoring, EFDC-NIER, Waste Crop

*To whom correspondence should be addressed.

Daon Solution co., Ltd.

E-mail : econeural@gmail.com

* Byungseok Kal Daonsolution Co. Ltd./General Manager (kalbs1@naver.com)

* Jaebeom Park Daonsolution Co. Ltd./CEO (econeural@gmail.com)

» Seongmin Kim Nakdong River Environmental Research Center, National Institute of Environmental Research/ Research Officer (frogksm@korea.kr)
* Hyunmac Kim Nakdong River Environmental Research Center, National Institute of Environmental Research/ Researcher (khmc11@korea.kr)
« Sangmin Shin Nakdong River Environmental Research Center, National Institute of Environmental Research/ Research Fellow (clicktomessm@korea.kr)
* Minjae Jeon Nakdong River Environmental Research Center, National Institute of Environmental Research/ Research Fellow (jmin2206@korea.kr)
This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License

s (http://creativecommons.org/licenses/by-nc/4.0) which permits unrestricted non-commercial use, distribution. and reproduction in

any medium, provided the original work is properly cited.

Journal of Wetlands Research, Vol. 27, No. 4, 2025



398 EFDC-NIER RS 0|83 HZFHoM2 2 HIIEA
1.M 2 o] mhZoleh. ufebd, Ashde] 09 £ L SUne
2 BR 38R oloj2lA ek,

AR, QAL Boto] R W g e EFDC B2 G 8l 84, Sy Seld el 8l 2
AFAAE olgste] AsiHoR A BHE dsia  wol EAS S Wol A=l gl wElRA FlelA s
2428 Aulshs AL Wtk A on gge) o  OMIT dctel e} A F4(Lee et al, 2015), Tl
FS A wov] A8 Yol G AL 24T g O LENL IF 2HKim et al, 2018), IFF Y33
o] =7}o] A pAte] wro] BEatT 9Tt EX4(Choi et al., 2017), F47 st BsE &4

Saltet Agdel A Bae 20239 A& of  EHOhin et al, 2019) 5 4nigel] Sz H-8al 9d.
11,999ha® A=(83,037Tha)®] OF 14.5%% Axstw glo  F EFe teh sepule e} (55 Astetr] 1 A+

o ES, AVEA] F kA HAE M 20189 7]E
3,355hag AA|ekal 9lo] A EE Al et oFl A ul
7} st o] fojzl oz & 4= 9lr(Statistics Korea,
2023). Rl g4 Eofo] opd 8ol 5 o] g5}t
A5 A7 YHoRN T AntERS] vt g
7l &84 ol ettt Srbeta ok 2 5 A
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U Asbao A skl 2ol Hle) 4% 5 4 wake 79 BEASAYe] £9EIL glosl AT 1082014~
37 9o 2 gl o k. A Mo AW} Fagt  2023W)7HO] FHE JYAF WS EAT Ay, @
ol9 L o7 A HlsHe 9 ¢lglo] shd BEg 290 57 2~97% 337HT-N 50.19%, T-P 43.07%)3} &7 3~27%
U 7oz et ndedy g, EF AE & 4% st 47HT-N 26.98%, T-P 5.82%)°04 7V & S77F &
T frE FH 5 0SS drr ok 2Rl 9% vEs Aohe A0 2 yebdt(Fig. 2). o714, @7 2~ E7 37
Table 1. Water Quality Change Rate(Unit: %)

Site TOC T-N T-P EC
Namg.1~Namg.2 11.07 0.16 27.56 -1.15
Namg.2~Namg.3 7.69 50.19 43.07 43.41
Namg.3~Namg.4 10.24 26.98 5.82 19.79
Namg.4~Namg.5 -4.61 2.05 0.67 11.54
Namg.5~Namg.6 5.21 -3.13 12.47 -7.91
Namg.6~Namg.7 11.31 2.70 -6.36 5.79

Table 2. Facilitities Crop Cultivation Area
Streams Facilities Crop Cultivation Area (k) Rate(%) Total Area (k)
Hachoncheon 0.66 21.92 3.01
Jinecheon 1.38 25.00 5.53
Hyangyangcheon 1.50 20.36 7.39
Hyunjicheon 1.35 77.12 1.76
Degokcheon 0.57 10.03 5.64
Banseongcheon 1.64 9.78 16.74
Sangjeongcheon 0.24 10.60 2.26
Jisucheon 0.22 14.19 1.53
Summury 7.56 17.24 43.84
Namgang mid watershed 37.12 3.13 1,185.08
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A 5Y g8 4 24 olFE BT 4 U= 32 AR
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EFDC-NIER Et,i__!l 2 stAMsr o)A EFDC RS

122 sl 15 2 24 8 B 257 1A, 25 £
7 ol% 712 §& BT 4 Y= AU 2ol ]

141-1;_ VR, o
/K/\Eitﬂ—l KB %91- % kX

OJE}(Shm et. at., 2019). 3],

of tiet Ag/mtg A4S BT 4 Qlof JFHA FelA

= AR
A 1R R5eA Bk S £ 9 ot

1o
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A2} EFDC-NIER ZEl2 E2FF A B A A= (http://water.
nier.go.kr)oflA] T2 9 ARE X HAE FIHSEL Qo
g AmE o]&ste] BYPS FS5HeUTh

A AAHANALY 10W7H2014~2023) =43 £F A
& B35} tH(Table 3., Fig. 4).

a4 7t A, 870 obd o] Hat 82 TOC 4.017mg/L
(0.600~10.800mg/L), T-N 4.331mg/L (0.522~32.995mg/L),
T-P 0.148mg/1.(0.008~1.586 mg/L), EC 357us/m(75~
L179%us/cm)2 YeRgTh 22 717 9 3x A A=
TOC 3.205mg/L, T-N 1.765mg/L, T-P 0.036 mg/L, EC
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Table 3. Water quality status

Table 4. Correlation analysis for each water quality

Site TOC T-N T-P EC
Hachoncheon 0.344 0.656 0.474 0.049
Jinecheon 0.789 0.944 0.652 0.675

Hyangyangcheon 0.721 0.713 0.570 0.539

Hyunjicheon 0.203 0.879 0.222 0.820

Degokcheon 0.228 0.496 0.455 0.741

Bansungcheon 0.520 0.588 -0.152 0.597

Sangjungcheon 0.673 -0.255 0.561 0.680

Jisucheon 0.785 0.484 0.401 0.361

Site i | o | N e EC
(mg/L) | (mg/L) | (mg/L) | (us/cm)
MAX. 10.8 10.696 0.606 472
Hachonch MIN. 1.6 1.535 0.056 122
eon AVG. 4.4 4.069 0.187 359
STDEV. 1.5 1.956 0.121 80
MAX. 7.4 7.343 0.266 463
Jinecheon MIN. 2.0 0.561 0.031 108
AVG. 4.0 2.328 0.103 261
STDEV. 1.2 1.515 0.051 84
MAX. 7.4 5.633 0.231 386
Hyangyan | MIN. | 22 | 0.522 | 0025 | 96
gcheon AVG. 4.0 2.091 0.081 217
STDEV. 1.1 1.179 0.048 62
MAX. 9.3 32.995 0.919 752
Hyunjiche | MIN. | 2.2 | 1257 | 0.047 | 75
on AVG. 4.9 7.743 0.229 381
STDEV. 1.4 5.597 0.151 145
MAX. 8.5 5.155 0.153 1179
Deokgoke | MIN. 2.1 0.775 0.017 120
heon AVG. 3.6 2.069 0.065 463
STDEV. 1.2 0.905 0.034 232
MAX. 7.2 10.800 1.586 1107
Banseongc MIN. 2.0 0.815 0.018 133
heon AVG. 3.6 2.153 0.114 462
STDEV. 1.3 1.631 0.248 242
MAX. 3.7 5.094 0.130 950
Sanjeongc MIN. 0.6 0.900 0.008 96
heon AVG. 1.8 2.256 0.048 327
STDEV. 0.8 1.020 0.026 228
MAX. 7.3 4.804 0.214 939
Jisucheon MIN. 1.0 0.602 0.008 104
AVG. 2.7 1.697 0.056 307
STDEV. 1.5 0.769 0.040 147
MAX. 6.5 7.056 0.205 198
Namgang | MIN. 1.6 | 0438 | 0001 | 137
3 AVG. 3.2 1.765 0.036 165
STDEV. 0.8 1.162 0.031 18
MAX. 8.0 6.805 0.157 231
Namgang | MIN. 17 | 0665 | 0007 | 152
4 AVG. 3.3 2.206 0.039 186
STDEV. 0.9 1.111 0.021 25
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Table 5. TOC Rate of Tributary(Unit: %)

Site Delivery Load(kg/day) Rate of Tributary by Namgang4(%)
Spring Summer Fall Winter Spring Summer Fall Winter

Hachoncheon 90.07 32.51 31.05 38.60 0.67 0.08 0.14 0.75
Jinecheon 209.41 189.54 185.22 49.20 1.55 0.48 0.81 0.95
Hayangcheon 836.99 137.19 280.27 19.38 6.21 0.34 1.23 0.38
Hyunjicheon 23.47 252.23 67.87 10.73 0.17 0.63 0.30 0.21
Degokcheon 235.59 62.10 142.64 26.32 1.75 0.16 0.62 0.51
Bansungcheon 152.80 775.71 264.59 141.59 1.13 1.94 1.16 2.75
Sangjeongcheon 11.64 145.19 7.29 6.44 0.09 0.36 0.03 0.13
Jisucheon 35.63 53.96 4.31 7.12 0.26 0.14 0.02 0.14
Namgang4 13,486.65 | 39,887.99 | 22,841.22 | 5,154.49 11.83 4.13 4.30 5.81

Table 6. T-N Rate of Tributary(Unit: %)

Site Delivery Load(kg/day) Rate of Tributary by Namgang4(%)
Spring Summer Fall Winter Spring Summer Fall Winter

Hachoncheon 75.99 20.49 30.00 33.14 0.88 0.14 0.27 0.54
Jinecheon 123.21 51.93 105.43 128.10 1.43 0.36 0.94 2.09
Hayangcheon 615.55 49.11 160.00 16.12 7.13 0.34 1.43 0.26
Hyunjicheon 24.99 128.88 47.82 33.67 0.29 0.90 0.43 0.55
Degokcheon 188.85 31.22 97.20 22.50 2.19 0.22 0.87 0.37
Bansungcheon 62.59 504.50 185.63 164.41 0.73 3.51 1.66 2.69
Sangjeongcheon 17.26 86.02 8.46 8.80 0.20 0.60 0.08 0.14
Jisucheon 40.41 32.95 5.38 8.58 0.47 0.23 0.05 0.14
Namgang4 8,629.72 14,377.99 | 11,211.38 | 6,116.07 13.31 6.30 5.71 6.79
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Table 7. T-P Rate of Tributary(Unit: %)

Site Delivery Load(kg/day) Rate of Tributary by Namgang4(%)
Spring Summer Fall Winter Spring Summer Fall Winter
Hachoncheon 2.55 2.15 1.19 1.05 1.42 0.31 0.25 1.81
Jinecheon 5.54 7.04 5.68 1.40 3.08 1.01 1.17 2.41
Hayangcheon 25.00 4.40 8.28 0.18 13.90 0.63 1.71 0.32
Hyunjicheon 0.99 12.28 3.14 0.44 0.55 1.77 0.65 0.75
Degokcheon 5.66 1.74 3.86 0.44 3.14 0.25 0.80 0.77
Bansungcheon 3.18 17.45 7.30 8.46 1.77 2.51 1.51 14.59
Sangjeongcheon 0.21 2.93 0.22 0.10 0.12 0.42 0.05 0.16
Jisucheon 0.90 1.07 0.17 0.14 0.50 0.15 0.03 0.24
Namgang4 179.93 694.57 483.78 57.94 24.47 7.06 6.17 21.05
oFdY FollAE T-P ) T-N ) TOC &2 7|97t & H4 A}, Table 8.~Table 10.014 TOC, T-N, T-P 2

T-P )
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3.4 EFDC 2% 75 Table 8. Comparison of TOC changes
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1ad £ a4t $& 27 IFPR(HER, 1257, 52 mednetion || Cheng
%), _|(_)r7] %ﬁ\_lﬂ 353'%(RPOrg*C, LPOrg*C, DOrg*C), Sprmg 7136 7122 _0201
- Summer 2.269 2.266 -0.131
Q1 43}=(RPOrg-P, LPOrg-P, DOrg-P, PO4-P), A4 5 Fall 1798 1797 ~0.081
FE(RPOrg-N, LPOrg-N, DOrg-N, NH4-N, NO3-N), Winter 6.251 6.236 ~0.249
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=otarh. Table 9. Comparison of T-N changes
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qo| Aatw 49 BEARE A B Ao 7 Spring 2.375 2.333 ~0.963
A HYe G FFY AT A3 AHEH 4 Summer 0.626 0.625 -0.166
A Afol2A R 1321719 AR} 107] 222 3 Fall 0.589 0.587 -0.210
o A 7he :TL——'iTﬁ]‘(E\E]’(FIg 5). Winter 4.843 4.762 -1.662
3.5 A4 £2A J4M0f| W2 £2RIHSE po| Table 10. Comparison of T-P changes
GEE 240 @ ROl Adde T mols} Season R e Ll G
Gom SoEL 0AAS 20% A7 WS AL U7} BE reduction Change
AP TR e A0 A S o e T Spring 0.117 0.116 —0.199
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