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The Evaluation for Maximum Chl. a Site Observed in the Mid to Lower Nakdong River. Shin,
Sung-Kyo, Kyung—Hoon Baek and Mi-Koung Song*(The Institute for Policy Development,
Busan Metropolitan City, Dept. of Environmental Engineering, Pukyong National University)

The frequent occurrence of excessive phytoplankton populations in the downstream
Nakdong River has been an important water quality problem in recent years. The
limnological survey of the Nakdong River was conducted from January 1997 to
December 1999 on once or twice per month. A typical phenomenon of eutrophication
appears with the persistent algal bloom due to high nutrients in the mid-lower part
of the river. This study showed that the point at which Chl. a concentration reaches
maximum was affected by the water temperature and the flow rate. For example,
Chl. a concentration reached maximum after around 380, 240 and 120 hours which
were estimated from the time of flow at low (<10°C), mean (10~20°C) and high (=20
°C) water temperature conditions, respectively. It was estimated that increase
coefficients of phytoplankton (Chl. a) on the water temperature are 0.201, 0.254 and
0.289 day1, on the contrary, decrease coefficients are -0.012, -0.128 and -0.193 day?
in low, mean and high water temperature. Therefore, to prevent formation of Chl. a
maximum concentration in the specific water resource, it is necessary to increase

the discharge of dam as well as to decrease.
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Table 1. The time of flow in each station by the variation of flow rate. (unit: hour)
Flow 1 2 3 4 5 6 7 8 9 10 11 12

(m3/s) (24.0km) (1.0km) (17.0km) (31.3km) (5.2km) (4.9km) (22.6km) (5.4km) (17.2km) (19.7 km) (19.3 km) (26.7 km)
10 180.3 20.1 263.0 122.4 28.9 17.2 99.1 91.2 2728 352.8 969.3 2051.0
20 116.3 14.8 113.0 62.4 17.0 10.6 58.1 45.8 137.1 1774 484.7 1025.5
30 88.7 10.5 80.5 49.8 12.7 8.1 43.6 30.6 914 1183 323.9 685.0
40 75.0 8.2 63.6 42.9 10.5 6.8 35.9 23.0 68.9 89.2 242.9 513.7
50 41.6 5.2 53.2 38.2 9.2 6.0 311 18.4 55.1 71.4 194.8 411.8
60 36.7 4.5 46.1 35.0 8.2 5.4 27.8 15.4 46.2 59.8 162.3 343.1
70 33.2 4.0 411 324 7.5 4.9 25.3 13.2 39.6 51.3 139.5 294.7
80 30.3 3.6 37.2 30.3 6.9 4.6 23.4 11.6 34.8 45.1 122.0 257.9
90 28.2 3.3 34.1 28.5 6.5 4.3 21.8 10.4 311 40.4 108.7 229.6
100 26.6 3.0 32.0 27.1 6.1 4.0 20.5 9.4 28.1 36.5 97.9 206.7
110 252 2.8 30.1 25.9 5.8 3.9 19.5 8.6 25.7 334 89.2 188.3
120 23.9 2.6 28.1 24.8 5.5 3.7 18.5 7.9 23.7 30.8 81.8 172.6
130 22.8 25 26.4 23.8 5.3 3.6 17.7 7.3 22.0 28.6 75.7 159.6
140 219 2.3 249 22.9 5.1 34 16.9 6.9 20.6 26.8 70.3 148.2
150 211 2.2 235 22.1 4.9 3.3 16.3 6.4 19.3 25.2 65.7 138.6
160 20.5 2.1 22.3 21.4 4.7 3.2 15.7 6.1 18.3 23.9 61.8 130.2
170 20.1 2.0 21.3 20.7 4.6 3.1 15.3 5.8 17.5 22.8 58.3 122.8
180 19.7 2.0 20.5 20.2 4.4 3.0 14.8 5.5 16.7 21.9 55.2 116.2
190 19.3 1.9 19.9 19.8 43 3.0 14.4 5.3 16.0 21.0 52.4 110.3
200 18.9 1.8 19.4 19.3 4.2 2.9 14.0 5.1 15.5 20.4 49.9 104.9
220 18.3 1.7 18.4 18.5 4.0 2.8 13.3 4.7 14.4 19.0 45.5 95.6
240 17.7 1.6 17.5 17.9 3.8 2.7 12.7 4.5 13.6 17.9 41.8 87.8
260 17.2 15 16.8 17.3 3.7 2.6 12.2 4.2 12.8 16.9 38.8 814
280 16.8 14 16.2 16.9 3.6 25 11.7 3.9 12.1 16.1 36.2 75.8
300 16.3 1.3 15.8 16.6 34 24 11.3 3.8 11.6 15.4 34.0 711
350 15.5 1.2 14.7 15.7 3.2 2.3 10.5 3.4 10.4 13.9 29.4 61.3
400 14.7 11 13.7 14.9 3.0 2.2 9.8 3.0 9.6 12.8 25.9 53.9
500 13.6 1.0 12.2 13.6 2.6 2.0 8.7 2.6 8.3 11.1 21.0 43.5
600 12.7 0.8 11.1 12.6 24 1.8 8.0 23 7.4 10.0 17.7 36.5
800 11.4 0.7 9.6 11.2 21 1.6 7.0 19 6.2 8.5 13.6 27.7

1: Waekwan ~ Kangjung,
3: after confluence with Kumho R.~Koryung,

5: after confluence with Hwei R.~before confluence with Hwang R.,

7: Jukpo ~before confluence with Nam R.,
9: Namji~ Bonpo,
11: after confluence with Milyang R.~Mulgum,
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2: Kangjung~ before confluence with Kumho R.,
4: Koryung ~ before confluence with Hwei R.,

6: after confluence with Hwang R.~ Jukpo,

8: after confluence with Nam R.~ Namiji,

10: Bonpo~ before confluence with Milyang R.,
12: Mulgum ~ Estuary Barrage
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Fig. 2. Annual mean concentration of Chl. a and rainfall
in the Nakdong River (n =23 (1997), 12 (1998), 12

(1999)).

WK: Waekwan, KR: Koryung, JP: Jukpo,

NJ: Namiji, SRJ: Samranggin,

MG: Mulgum, EB: Estuary Barrage
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Table 2. Number of maximum Chl. a concentration at each station in the Nakdong River.

No. of Maximum Chl. a concentration

Temperature Chl.a (ug/L) Flow rate* (m3/s)
condition (mean) (mean) Sum. KR JP NJ SRG MG EB
<10°C ND(;5§92 51‘25)%)12?8'5 13 - - 1 1 4 7
10~20°C 1(;5377 54‘(();8;3;‘1'6 16 1 1 3 6 2 3
s NSO me-edmo L, 55 g

* Flow rate at Namyji

KR: Koryung; JP: Jukpo; NJ: Namji; SRG: Samranggin; MG: Mulgum; EB: Estuary Barrage



The Evaluation for Maximum Chl. a Site in the Mid to Lower Nakdong River 25

DR = gt A Table 264 B njet
Zro]l p7le FAAA HFRFe] 987 misE A
719] @55 382m3¥sel| w3 Y53 ol o= <l
A% Z7l2 A B EYIE F

7hsted ARAIA A A A Has= AAo] FAH He=

o]E!}_E7]_ _%_

s
@,—wzﬁ_ gt AR AAH e A
& O 5 Qe olT AHERE $E - 45 WSt

a
T X

FaE HAds= AF FH34e] S 2o T
2 A H 7] fete] GEAtshRe] HEfw A4
FA A 2] ko] 500md¥s o]akel Aol st
F24 Chla Hdls= AH9 2dWl=s

——lz]z4 (Al A chl. aleﬂ: AR S st o
4] (10~20°C) B5 % AFFAAA (B)ell A eht

az, 5’_4%*1(220 C) Aal 3 X AA (C)ell A Chl. a

HAdex=rt FA== Aol Fishl vepta gl

Al A, 5Tt sRedlM AEEGaES] H

P Apergs gFta Qe 7

2 <l HANAEFAA o f}voﬂﬂi A= e

24eAelE ueh ARAdels §F el we} 4
EZHIES HARAEHe) fﬁ"é%‘i o 4 otk o]
Ha Ae mgse] Lo AE Qs Jehta
9)&-o] ¥ 1% v} 9Jv}(Thebault and Qotbi, 1999).
500
.
A oc0T 2y
400 [ O 10~20°C .
= x =20%C 4 |
_:‘:-\- Ir i II
3[.:' ! i _,' —
.E, / o |E!. &
o { —
- | B, /¢
z 200 |' ; SRV 4
E ] -.._ -_I_.-_._-E
L | i ':*' A |
. ¥ o ___/.?7" [ .E: | | a.
-m ¥ LS 5 E’
u 7 i
'I'_._| 7 |'.~I IT:-'"'..
o 1 P S
Wk KA JP M SR MG BB

Fig. 3. Relationship between sites found to be maximum
Chl. a concentration and flow rates in the Nak-
dong River.

WK: Waekwan, KR: Koryung, JP: Jukpo, NJ:
Namji, SRG: Samranggin, MG: Mulgum, EB :
Estuary Barrage
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Table 3. Estimation results of specific rate at increasing
and decreasing phase using the equation for
phytoplankton development in the Nakdong Ri-

ver.
Specific rate (day?)
Temperature
condition Increasing phase  Decreasing phase
(ki) (k)
<10°C 0.201 -0.012
10~20°C 0.254 -0.128
>20°C 0.289 -0.193
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