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Study of Effectiveness Problem of Water Quality Indicators for the
Evaluation of the Project Saving the Four Major Rivers:
An Example of Nakdong River
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Abstract: The present study aimed to verify the changes in water quality and to elicit the
direction of improvement during the Project to Save the Four Major Rivers. To examine water
quality improvement, this study analyzed the changes in water quality near the artificial weirs
in the Nakdong River. Different patterns in the changes in water quality were found for each
measurement point. There were also significant increases in several water quality indicators
including total phosphorus, total nitrogen, and organic carbon-related indicators such as total
organic carbon (TOC), biochemical oxygen demand (BOD), chemical oxygen demand (COD),
the number of Escherichia coli, and the cyanobacterial harmful algal bloom events. However
the related budget of the Nakdong River Water System Committee in charge of water quality
improvement has been continuously increased and it was confirmed that all relevant
performance indicators exceeded the performance target by more than 100%. These results
revealed that the performance target indicators were not sufficiently reflected to the organic
carbon management plan, thereby causing an effectiveness problem. Consequently, our
results speculated that diverse water quality indicators should be considered when designing
a future environment policy such as water quality project plan.
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SiA S F= 20099 1€5E 417 A AR S FEokoith
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1A} 313 E o] Ydf o]F AL (Difference-in-difference, DID) &
&oto] B 744o] o]Folx A 97]e} o|RR|A] o2 A 2171 A9
tolHE ST, B A4 M%) 4 Wl v £45150th 3
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1. 0|SA=H 24 Z1

2008E~20159 EAA dlojEH|o] A9l KOSISOIA dHd49] =2 &3}
4574 A9 dlo[E)E &8sto] BODS CODE $4HUCE, 25, &
FEA, 29, 2425 5A HEZE o|FHEH SAE 2

e theat 2ot

1%

(E 1) BOD7I 3&HIQI A2 0|SXI2Y 24 At
R-squared = 0.6139
bod Coef. Std. Err. t PHItl [95% Conf. Intervall
time  0.5212427  0.1058450 492 0.000 0.3126734  0.7298120
treated -0.3156280 0.1267028 -2.49 0.013 -0.5652980 -0.0659582
did 0.2048546  0.1749238 1.17 0.243 -0.1398356  0.5495449
temp  0.2176237  0.0326894 6.66 0.000 0.1532087  0.2820388

6) http://water.nier.go.kr/main/mainContent.do.
7) http://kosis.kr/statHtml/statHtml.do?orgld=106&tblld=DT_106N_01_0100061.
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ss  0.0000466  0.0039912 0.01 0.991 -0.0078181  0.0079113
tp 11.4647900  0.8814552 13.01 0.000  9.7278700 13.2017100
_cons -2.6542300  0.5148240 -5.16  0.000 -3.6686990 -1.6397610

BOD: MafslX M Q72 time: B4, treated XMX|Z, DID: 01F X2 248 S5t A temp: R,

ss2R2E, tp:E2
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o] AFs] S7FRI= AMAE ERIT £ Uit B (2016)%E 2004
dollA 20149 7|08 AeFehd 4b4 @ FEHBOD)S B A AFE
Hlwsto] B SASYGA F27 F7FsHAL FolRE 4 1
Zpo] 7} Alstrtal &2 st 23t d3t= 957t IS E A4 olF &

718 9wt 43 Btgrhs S ofujict.
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(& 2) COD7H ZAHOI0l ZQ O|ZAI2Y 24 2
R-squared = 0.6165
cod Coef. Std. Err. t PItl [95% Conf. Intervall

time  0.9118745  0.1814281 5.03 0.000 0.5543674 1.269382
treated -0.6220903  0.2171802 -2.86  0.005 -1.050048 -0.1941331
did  0.4386171  0.2998356 146  0.145 -0.1521938 1.029468
temp  0.3915102  0.0560327 6.99 0.000 0.2810969  0.5019236
ss  0.0388047  0.0068413 5.67 0.000  0.0253238  0.0522855

tp 15.21544 1.510896 10.07 0.000 12.23819 18.19268
_cons  -3.171588  0.8824558 -359  0.000 -4.910481 -1.432694

COD: 3315 A4 78, time: E42, treated: HAIZ, DID: 015 AH2EAS S5 #4, temp: R,

ssfrad, tp:E2
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+ SR IZHEMy Water))d] 274 EA L} 4 o EHA] 55 7|5HS
20109+H 20169 717t &<t F2F(Cyanobacteria) HAlE &R13t
THe (E I ZT 71 FRFE 7t E9] 41 Qe w20
A& o7& tEAQ EFo]H, Microcystin ¥ Anatoxin 59 =
4 BH[oh= vl ARAAE A (Microcystis), OFHHIWH(Anabaena)
obty 2H|=(Aphanizomenon)¥}t Z2 Fld 27 &< EZFIUTH
23t Rl FRFY A Jfol whebs RRABA W 5o
= g ME] 10* cells/mL Ol 2FFEAS] #A 47
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9) https://www.water.or.kr/disaster/safety.
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(H 3) X7 MZE7t 23 ZASZE(1T ME/mL 0fY) 04 st A

AE 20104 201194 201294 20134 2014H  2015E 20164

dFE 0 0 0 0 0 12 15
i) 0 0 7 4 0 33 8
ToE 0 0 8 17 0 48 6
=] 0 0 15 6 20 63 "
48 0 0 6 9 69 62 6
vl 0 0 1 38 59 m 37
o 0 0 22 34 80 138 66
ot 0 0 21 31 65 145 68
Forus 0 0 10 17.3 36.6 76.5 27.1

1K (Paerl, Gardner, McCarthy, Peierls and Wilhelm, 2014; Glibert et al.,

2004: Romo, Soria, Fernandez, Ouahid and BARON-SOLA, 2013; Ahn,

Chung and Oh, 2002). F/d&-0]0& - A& - 1743 (2015)+= ATE A4
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A $A0R QI3 27 W SF oot AL oloblstert. whetA,
VBB AR I3 2| AT ARF S0 §715HAC] HGFDb e
obgt ohfet ol GER WAGIE 2 9L nHS Ao Helt
olefat B o]F 27 We] Mool B ATE HIYOIA AEE

A 052 HETH201600 AN AFT v Qlom, e olmn
A4 0% AR AT 42 W ARARE F71] Wt 27 ol g 357
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ojH] 2 Qlg] AE QlFH A2 A HoA BOD, CODF TOC ¥ HZ2F 7
BT o] S7HItE AMS ERIT 4= AT TS, (G 4)ol|A]
Urehdiute} 2o 7 g YA 7 e T AR Y oAk A&
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(2 4) 2008-20151 Y& 7 713 MF AIAE Ol HE LA
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LEFHHU] 44 41 44 53 56 75 58 72
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Sux|Eg 2008 | 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015
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2 QO g e
2N (E /o0)) A% [335.2]421.2|423.8
248 1106|138.6(138.9
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IX|YSIHT|EA| L QUSRI
ISR e EEE ux [1297145.4] 1634
(kg/t)
gy8| 111 [120.7]1336
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FH04 KT HZA Ot
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27| FAM0| Q212
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~SAURIRE A NEIIY | A 85.4 | 87.8
SsEREYER) 248 109.2|108.8
szsoNgIRoge) | 3R |78
~HATESENSARIREEYYS| | UK 76.4 | 795
()%D:!ﬁlz!)olﬁoAl'ot:iﬂg‘)l\‘(H"%) l‘éf)gl_g 101.9/101.9
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11) R A7} A4 200849~20154 A%t A4,
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