Journal of Environmental Science International
27(2); 63~74; February 2018

pISSN: 1225-4517 eISSN: 2287-3503
https://doi.org/10.5322/JES1.2018.27.2.63

ORIGINAL ARTICLE

1= H 2olol Az wlel ul X
Y577 9 &5 29 =2 9d" € F:4]
S A - QUENE - OIIN - WU - 2HE - W - R - orel
S e e EIE AT A, VFe gty g gek)

Patterns and Trends of Water Level and Water Quality at the
Namgang Junction in the Nakdong River Based on Hourly
Measurement Time Series Data

Deuk Seok Yang, Teo Hyo Im, In Jung Lee, Kang Young Jung, Gyeong Hoon Kim,
Heon Gak Kwon, Je—Chul Yoo"”, Jung Min Ahn’

National Institute of Environmental Research, Nakdong River Environment Research Center, Goryeong 40438, Korea
YDepartment of Environment Engineering, Kumoh National of Technology, Gumi 39177, Korea

Abstract

As part of the Four Major Rivers Restoration Project, multifunctional weirs have been constructed in the rivers and
operated for river-level management. As the weirs play a role in draining water from tributaries, the aim of this study
was to determine the influence of the weirs on the water level of the Nam River, which is one of the Nakdong River’s
tributaries. Self-organizing maps (SOMs) and a locally weighted scatterplot smoothing (LOWESS) technique were applied
to analyze the patterns and trends of water level and quality of the Nakdong River, considering the operation of the
Changnyeong-Haman weir, which is located where the Nam River flows into the Nakdong River. The software program
HEC-RAS was used to find the boundary points where the water is well drained. Per the study results at the monitoring
points ranging between the junction of the two rivers and 17.5 km upstream toward the Nam River, the multifunctional
weir influenced the water level at the Geoyrong and Daesan observation stations on the Nam River and the water quality
based on automatic monitoring at the Chilseo station on the Nakdong River was affected strongly by the Nakdong River
and partly by the Nam River.
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Table 1. Status of water level observation station and automatic water quality observatory

M t
Group Station M/T easufemen Materials
period
. Water temperature, conductivity, DO, pH, TOC, biological
Jeok M Feb. 2013~ . L
coxpo am ¢ monitoring, VOCs, TN, TP, Chl-a, turbidity
. . Water temperature, conductivity, DO, pH, TOC, Biological
hil: M. Apr. 2013~
Chilseo an pr monitoring, VOCs, Chl-a
Automatic water
K . Water temperature, conductivity, DO, pH, TOC, biological
| h M: Feb. 2013~ . L
quality observatory - Cheongam am eb. 2013 monitoring, VOCs, TN, TP, Chl-a, Turbidity
Namgang Tribu. Apr. 2013~ Water temperature, conductivity, DO, pH, TOC, TN,TP, Chl-a
. . Water temperature, conductivity, DO, pH, TOC, biological
T . L2012~ ..
Jinju ribu Nov. 20 monitoring, VOCs, Chl-a
Jeokpogyo Main Jun. 1980~
Jindong Main Aug. 1921~ Hourly/daily observation water
Water level . . .
. . Georyonggang  Tribu. Jul. 1917~ (water resources management information system,
observation station . .
Daesan Tribu. Jan. 2015~ www.wamis.go.kr, Nakdong River flood control office)
Jeongam Tribu. Aug. 1922~
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Table 2. Roughness

910k 42 S 9 34

67

River River station n#l n#2 n#3
249-203 0.023 0.02 0.023
Nakdong

202-174 0.023 0.023 0.023

Nam 53.459-53.236 0.025 0.025 0.025

53-0 0.023 0.023 0.023
gk, under-fitting), WIi &2 f& 2HA a1 3|73 FO| A Azte] M2 55 WelE vHskA| (k7
o] g1 Jrwrt & FAlo] Hek A, over-fitting). o ol] S50 7} Wi =] 2] kol B Fol vlsf A
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Fig. 2. HEC-RAS schematic.
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Hol gl APHe Agstech 1242 she 34
Al AAIE - 9, FE 22 ARAAREE
T2 F 2] QPSS 913l time step- 142, Aol Al
e Hafde 9o B J9H g
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Fig. 3. Results of water level on the Daesan station
calculated by the HEC-RAS model.
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Table 3. Comparison result of observed and analyzed water level
Performance rating Model efficiency interpretation N _tta NSEC
Very good SD >3.2 RMSE >2.2 >0.90
Good SD=2.2RMSE — 3.2 RMSE 1.2-22 0.80 -0.90
Acceptable SD=12RMSE — 2.2 RMSE 0.7-1.2 0.65-0.80
Unsatisfactory SD <1.7 RMSE >0.7 <0.65
20179 19 145E 20179 10 310y, =2]& X%7]X%E = ERoM ARV 2= AEE Y
9] Ai}= Fig. 31} Zt}. Ritter and Munoz(2013)-2 Ehf= o R Ao J4rt HE& FAF
A(3)~(6)2 ol-&3to] mF 2] s Bk 4= Q) ks %kol‘/h 7] W9l st g A7) o]t
= WS AlASHATE HEC-RASE ROJF Ayfe} 5, =AY 27y B2 l s l%’i‘:, =4 350 4
T o] Blal 242 915k 4l(3)~(6)= ol-8-st ofth. M7 == 79, HlE-2 10~20 uS/em, 4%
o] AAket A, RMSE: 0.1, NSECE 0.8, SD+= 2100 uS/cm, H}GHE- %5 ,000 uS/cm 9] ZHS
0.14, N,= 14322 AAE QI webal, Ritter and 712tk B4 njR o] 1648 AshE LA 2= ot
Munoz(2013)7} A|AJ§t Table 39] “Performance Y4 A 5 ohgst 7ol & = ATE 2
Rating” ol A “Good”o]| |E= o] =& 2] uj7jH4s 1B Aol M= s Y] A et il = A5
Ao A Fa 42229 7102 FhE ) AgolA &4 S ANHEES S88I3ITE A7
A 47 S8 = e 254 F50l7]
n tizoll, A9 e S o 7 A sict
izzl(xmodehi = Xy i)? T sckatolh
RMSE = n @ pEE gy WHEE 422 s A
n (x X g2 Aa]s}ar, SOMoJ| 4] data loading©] 7153 S e
[ Wit @ 9 TIUE EUE P SoME TS sek g
i(XOM X, QA= 022 HF SEES _0~18, UL%Q_—’T—?
=1 1,00035]o|c}. Aeiel =p=o] Hst S AN &
” ) SOM &d& i3l Al=a7]15 24sk=dl 71&2] &
o e R 5 TOHE AR TR 7ol 35009 2
n A& Garcia et al.(2003)0] 2J5)] At HarE A]9]
N = RﬁgE 1 @ M=5VNAE I8t oA Me Awg
d8hs DT R(unit) o & 2o, N2 &3 AH=9]
o]t} SOM HEEALS &3 =% SOFM(Self
3. Zmx nd Organizing Feature Maps)+<= Fig. 42} Fig. 5¢} 2t}
Fig. 4~73} Zro] mU g A7E nlglo 2 SOM Fig. 49} Fig. SOl A WM 9] W 527 =2 4L
o olgal YW T 299} o] W KA} =, GAE 9] Bl Ferh A2 ghE yEhdth 11
LOWESSE 0|83} 4299} =7 9] 24 BaL 43 H 9] Labels o] se2h= 7 €S UEhdTh -91E sfj 4]
shodek S9tEE FRmERM eogstn g Ohs SOl HiEl oS 5ol A Fig. 49] Labels
A L] olHE A (e ojgep O EESHEON 7,8, 990 118 9laL, 91 7,8,
A, FAARE BN et gl Ayl IR M S dlS R, AR o
Qg zAute] A7 AEE B Are gastoey. oo AEECl BT AEE )7] theel, 7~98e]
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