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Water Quality Analysis in Nakdong River Tributaries for
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Abstract : Water quality data including flow rates and BOD/COD/T-N/T-P/SS/TOC concentrations in Nakdong river tributaries
were analyzed to determine priority management areas using 699 data sets from 195 locations in 2015. It was pointed out that
the coefficients of variation, the ratio of the standard deviation to the mean, for the concentrations and loading rates of BOD, T-P,
and TOC in each monitoring location were so large that average values of water quality monitoring data might be not appropriate
to determine the priority management areas among all 195 monitoring stations in Nakdoing river. Therefore we suggested two
evaluation methods using each water quality data independently. In the first method the excess numbers of the BOD, T-P, and TOC
concentrations comparing to the water quality standards in the medium-sized management areas in Nakdong river was evaluated
for each monitoring station. In the second method the percentile ranks of the loading rates of the BOD, T-P, and TOC were obtained
for each monitoring data. The two groups of the priority management areas determined by each method were compared and the
water quality characteristics in Nakdoing river were investigated.

Key Words : Nakdoing River, Water Quality, Tributaries, Priority Management Areas, Coefficient of Variation
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Fig. 1. Monitoring locations for non-priority areas and priority areas,

Table 1. Monitoring station numbers for non-priority and prio-
rity areas in the medium-sized management areas in
Nakdong river

Medium-sized Non-priority Priority ~ Water quality
management areas areas areas standards
Andong dam (1)-(16) la
Imha dam (17)-24) o]
Downstream of Andong dam (25)-(26) le]
Naesung stream (27)-(37) la
Yeong river (38)-(41) la
Byeongseong stream (42)-(44) le]
Nakdong/Sangju (45) lo
Wi stream (46)-(48) o]
Nakdong/Gumi (49 la
Gam stream (50)-(53) la
Nakdong/Waegwan (2552)_((2:; (54), (56), (58) lo
. (62-65), (67 (66), (70), (72),
Geumho river 69, 71), 7378 (79E0) 1l
Hoe stream (81)-82) Ib
Nakdong/Goryeong ((E;%))((S?; (84)-(87), (89) Il
Hapcheon dam (92)-(94) o]
Hwang river (95)-(97) la
Nakdong/Changyeong ((1952)’(1(%2) (98()1’ (()11())2)' Il
Nam river dam (106)-(117) lo
ot e, (19,012
Nam river ' T (134)135), Ib
(138K{141), (137), (142){143)
(144)4145) :
(146)-(150),
Nakdong/Miryang 8217;_((11562) (155)-(156), Il
' (158)-(159), (161)
Miryang river (162)(172) Ib
Nakdong river estuary bank  (174)-(181) (173), (182) lo
Gahwa stream (183)-(185) o]
Geoje island (186)-(188) o]
Nakdong river/Namhae (189)-(194) v
Wangpi stream (195) la
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Table 2. Water quality in the medium-sized management areas

Medium-sized management areas BOD (mg/L) COD (mg/L) T-N (mg/L) T-P (mg/L) SS (mg/L) TOC (mg/L)
Andong dam 0.71+068(la) 3.06+0.76(Ib) 2.01+061 (V) 0.028+0.015(b) 3.15+360 123+0.64 ()
Imha dam 106+055(b) 390+113(b) 132+074(V) 0026+0013(b) 255+179 194+0.89 (la)
Downstream of Andong dam 148+089(b) 593+218(l) 2.09+132 (V) 0104+0065(l) 7.05+1117 3.60+1.57 (lb)
Naesung stream 097+056 (la) 3.29+051(b) 196+088(Vl) 0049+0012(l) 455+397 125+051 (la)
Yeong river 0.70+0.22 (la) 3.14+100(b) 248+093 (V) 0.038+0.015(b) 353+225 173+0.40 (la)
Byeongseong stream 127+078(b) 340+0837(b) 141+090(V) 0.061+0025(l) 487+495 183+0.29 la)
Nakdong/Sangju 1.05+092(b) 3.30+099(b) 150+121 (V) 0043+0011(l) 1.70+£0.71 1.60+0.42 (la)
Wi stream 142+082(b) 472+059(l) 226+133(Vl) 0.069+0043() 277+134 270+058(lb)
Nakdong/Gumi 095+092(la) 500+£170(l) 118+087(V) 0069+0046(l) 200+028 295+163(lb)
Gam stream 290+223(l) 564+218(l) 281+£175(V) 0.091+0.027 () 1413+2036 326+1.94 (o)
Nakdong/Waegwan 206+134(l) 714+218(V) 347222 (V) 0140+0083(l) 10901290 463172 ()
Geumho river 197+142(b) 671191 () 440331 (V) 0.093+0050() 7.86+1055 423+170(l)
Hoe stream 0.80+0.27 (la) 3.68+101(b) 242+153(Vl) 00870059 (l) 220+063 1.60+034 (a)
Nakdong/Goryeong 350+234(l) 764+£303(V) 417+£270(Vl) 0224+0165(V) 11341544 551+4.09 (lll)
Hapcheon dam 078+044 (la) 342+127(b) 197+090(Vl) 0075+0050(l) 270+190 157+041 (a)
Hwang river 0.77+029 (la) 3.95+085(b) 146+065(V) 0070+0047 () 895+588 2.03+0.37(Ib)
Nakdong/Changyeong 225+188(l) 655+224 () 335+240(V)) 0.139+0.094 () 13.85+1808 394+1.77(Ib)
Nam river dam 093+053(la) 4.00+156(b) 150+082 (V) 0081+0063(l) 391+450 1.85+0.85(la)
Nam river 213+£128(l) 621+218(l) 273+253 (V) 0.134+0.092 () 1534+1896 3.92+1.63(lb)
Nakdong/Miryang 255+150(l) 706+250(V) 306+185(V) 0162+0082(l) 1726+1625 451+207 (ll)
Miryang river 0.77+056 (la) 3.30+169(b) 153+082 (V) 0046+0026(l) 267+268 1.80+1.36(a)
Nakdong river estuary bank 2.45+2 15 (ll) 748+46(1V) 165+109(Vl) 0252+0402(V) 1555+2102 5.01+3.82(ll)
Gahwa stream 068+044(a) 250+£120(b) 223+122(V)) 0.042+0.018(ll) 263+282 1.20+0.69 (la)
Geoje island 177+126(b) 388+122(b) 260+150(V) 0.165+0.094 () 899+1168 214+113(lb)
Nakdong river/Namhae 095+041(la) 349+194(b) 234+104(V) 0072+0047(l) 650+813 2.04+155(b)
Wangpi stream 095+092(la) 255+007(b) 085+054 (V) 0045+0008(l) 260+170 0.80+0.00 (a)

% (): Water quality grade according to the Ambient Water Quality Standards of Rivers (BOD, COD, T-P, SS, TOC) and Lakes (T-N)

Table 3. Loading rate in the medium-sized management areas

Medium-sized management areas Flow rate (m%sec) BOD (g/sec)  COD (g/sec) T-N(g/sec) T-P (g/sec) SS (g/sec) TOC (g/sec)
Andong dam 162+152 131+183 517+513 3.62+376 0.05+0.06 5.40+6.82 204+218

Imha dam 146+222 12+157 726+1228 234+361 006+0.11 5.38+9.04 420+7.38
Downstream of Andong dam 0.48+0.68 0.46+0.59 371597 068+078 004+005 9.00+1759 232+373
Naesung stream 0.81+0.91 0.82+1.10 257+284 180+229 0.04+0.04 3.94+596 1.05+126
Yeong river 447+254 3.12+204 1383+882 11.04+715 015+006 1445+1244 7.40+3.66
Byeongseong stream 0.73+0.82 139+184 259+3 11 158+200 0.03+004 580+1053 148+178
Nakdong/Sangju 0.32+0.36 0.50+0.67 122+1 51 0.70£093 0.01+0.01 0.67+0.84 058+0.72

Wi stream 1.37+152 273+455 6.64+7.36 382+454 007+0.07 5.07+8.46 409+475
Nakdong/Gumi 0.01+0.02 0.02+0,03 0.07+0.10  0.02+0.03 0.00+0.00 0.02+0.03 0.05+0.06

Gam stream 0.90+0.93 281+3.26 491+467 296+364 007+006 10.44+1539 3.10+3.38
Nakdong/Waegwan 0.45+057 133+235 362+496 157+178 009+025 106144010 235+321
Geumho river 162+158 342+451 1155+1154 862+1015 017+020 1393+4295 747+813

Hoe stream 201+£213 201£276 886+1099 336+286 021+£025 532+6.78 3.70+4 42
Nakdong/Goryeong 0.22+0.71 0.50+1.02 181+565 163+670 004+012 1.36+2.71 129+378
Hapcheon dam 0.76+0.75 0.60+0.77 279+340 143+118 0.06+0.09 269+435 127+158

Hwang river 866+14 15 410+6,08 3144+5381 1207+19.03 060+119 11833+21457 13.68+2150
Nakdong/Changyeong 0.24+0.28 0.59+1.06 151+195 088+131 003+005 3.36+7.20 0.86+1.06
Nam river dam 299+322 3.02+536 1290+1561 411+£504 026+029 1156+16.85 560+6.75

Nam river 159+6.12 349+1611 822+3057 324+1382 014+049 1687+6138 497+1899
Nakdong/Miryang 0.31+£0.,58 0.74+127 2.07+381 080+157 005+011 722+18.53 1.42+2 91
Miryang river 1.22+1.05 098+1 11 416417 161142 0,06+0,07 4.00+6,10 2.33+2.683

Nakdong river estuary bank 10.10+58,15 23.06+13373 7211+424 32 1681+9163 100+599 77.68+45332 4259+249 95

Gahwa stream 0.00.074+ 0.02+0,03 0.09+0.16  0,07+0.13 0.00+0.00 0.03+0.03 0.04+0.07
Geoje island 0.07+0.06 0.09+0.07 028+022 014+009 0.01+0.01 0.86+1.54 0.14+0.13
Nakdong river/Namhae 0.14+0.16 0.16+0.21 0.74+144 035+044 0,02+0,03 152+288 0.48+1,06
Wangpi stream 0.36+0.06 0.36+0.38 091+017 032+024 0.02+0.00 0.87+0.45 0.28+0.05
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