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Abstract : Pilot scale system was designed to identify the growth and movement of algae,
depending on environmental changes(retention time, nutrient concentration, etc) in Gangjeong-
Goryeong Weir of the Nakdong River.

Considering the stability of algal culture and easy observation of algal growth, pilot scale system
was made of transparent acrylic material(3 sets of flexible cylindrical water tanks with 1 m diameter
and 4 m height). Auxiliary equipments include light intercepter, water inflow device for different
water depth and storage of reclaimed water. The retention time was 2 days(before construction of

weir; treatment 1), 8 days(after construction of weir, 2013; treatment 2) and 30 days(2014; treatment

Corresponding Author: Heelak Choi, Watershed Ecology Research Team, National Institute of Environmental Research, Incheon phone:
+82-32-560-7451 E-mail: hlchoi@korea kr
Received : 6 March, 2015. Revised : 12 May, 2015. Accepted : 25 May, 2015.



=gR - MRLE - Z[E2 - OltE - OIRHRt - RHE| / sl TE £F & Hat 279

3). According to the water temperature of treatment 1 were similar by depth, treatment 3 showed a

difference between the surface(0 m) and bottom(4 m) more than 3 °C. DO, pH showed relatively

high in the surface than the bottom. Nutrients showed eutrophic condition in all experiments. The

Chlrophyll-a concentration of the treatment 1 showed a relatively lower value than the Chlrophyll-

a concentration of the treatment 2 and 3. Therefore, the retention time was considered to influence

the growth of phytoplankton.

Keywords : Pilot scale system, Environment factor, Nutrient, Chlorophyll-a, Gangjeong-Goryeong

Weir, Nakdong river
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(Kwon, 1991; Lim and Choi, 2005).

S8) Y57 SAGNE 1987 S5 A4 ol

SlFoll A= 19949 o5 FE il Microcystis &
T2 thg S48k 423 (Water Bloom)©]
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al.. 2014a; 2014b), AJEE=E w7} 7|5 wis
2}o] oF At (Joung et al., 2013; Noh et al.,
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B A (Lee et al,, 2014) ¥ ASZFAE ST
o2 vjA "ol 4 2 7he] FA A 5 ook

St A7} X452 0 = 48 %] a1 Itk (Cho and Shin,
1995; Lee et al., 2005; Seo et al., 2010), SHA|FF
AR = A AL A A AR =ekE o
lom 25 W v7hy S 51 Aol olof A=
WAL A4A AR At ob4] n|Ssiet, whekAl

AN B S Ao wgstel 27 2
A AAES ] g TR molRd

3

A5 AA 2 ARt om Al Al7ke] 257 EAell
O X gkl diste] Atstuat &4 2l
(Water temperature), -84 (Dissolved oxygen)
pH), @FEF(EHA(TN), A4 A (PO—P))

el
Chlorophyll—a &< 24331t

’

II. Materials and Methods
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Figure 1. Water flow diagram of Pilot scale system
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III. Results and Discussion

1. gEee!
Aoz o] g adl wstol g EA4 27} -2

H3}= 10/6 14:00 0 mo A AEZ 1, 2, 304 2
©, 27.0 C. 27.8 T2 713 =7 Yehto
o Am% T+ Hgle Az 3 X% 10/6

— 2 u--

1, 2,
14:000] 1 428 B2l & WA} fastel e 10/7

6:00 o|% thA] S7hstltt, Adlx p4lE
Sk A2 1A= 32 240 m)T A 244
m) 7Fe] X&) 3 ¢ ofshE UEgou; Az 3
A= ¢F 3T oiFe] AfolE Hof(Figure 2) Al Al
7ke] ko g ey whaisl Zl o 2 wihE )

DO HstE Arrd Ad=x 1, 2, 3 =5 10/6
14:000 Z+7} 9.7 mg/L, 10.8 mg/L, 10.0 mg/LE
23k Heloh, Az DO #2k= 10/6 22:00714]
Aa; sttt o] % F7kshe HHS Bl Adx
A DO Wgke -2 Hstet FUsHA A 1 5
oh ARz 2, 304 3L 40 m)2 A 241 (4 m)
7t &2 Aol & YR TH2 mg/L o)/, Figure
URHA 0 2 DOE= 279 FE 28 5ol Asf
Z71stctal Harg]o] 9o 42419 Chlorophyll-a
oF f *P?l ES Bt

ﬁ} o?'fo o S R RI(52, §E4k) T}

°*}°P7ﬂ 1 2ot Az 2, 3004 o
A o A #“(2 m, 4 m) Bt} =& ghs Holxgl
th(Figure 2).
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Figure 2. The physicochemical factors of the treatment 1, 2 and 3

(A: Water temperature of treatment 1, B: Water temperature of treatment 2, C: Water temperature of treatment 3, D: DO of treatment 1,
E: DO of treatment 2, F: DO of treatment 3, G: pH of treatment 1, H: pH of treatment 2, I: pH of treatment 3)
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3.851 mg/L& Forsberg and Ryding(1980)7} Xﬂo}
3t HGYFs} 7121 600~1500 mg/m® b2 B
F3tol| sttt AYxE 2004 = 1.095(10/7
9:00, 0 m)~7.444(10/6 10:00, 4 m) mg/L.2] 2]
& 3t 3.726 mg/L, AFX 39)4+=1.457~10.680
mg/L2] WA Bt 4.355 mg/LE2 AP=x 2, 32
T AEE 1 sdotA 9% dHY FEE B
Slth(Forsberg and Ryding, 1980). £A4H &=
= Hgke dYx 1oMe 44 B4 0m 4.296
mg/L, 2 m 3,556 mg/L, 4 m 3.701 mg/L, A%
200+ 242} Hat 0 m 3,826 mg/L, 2 m 3,980
mg/L, 4 m 3,371 mg/LE & 2}o|& Ho|x] ¢ggfo
U A% 30A= Hat 2.681(0 m)~6.239(4 m)=
A 2bo] 5 Uy /lch(Figure 3).

ABEGRE A4l APH 02 Tolshs ik
Q1(PO-P) B Mske Av e 712t B AR
12 0,306 mg/L, A% 2= 0,368 mg/L, A%
320,371 mg/LE APZE 4k ol 5= Aol
AR Gkttt A)ZHeE W3 ol= A x 1, 2, 3
oA 10/6 18:00~10/6 22:000] W& s=& &

& HH F7tek= S Bt oA s ¥

oh= Al 2 1(0.306~0.311 mg/L)#+ 2(0.361~
0.381 mg/L)ollA= & Zpol& HolA| ghotont Al
Fz 30 A= Ht 0 mollA] 0.328 mg/L, 4 mof|A|
0.430 mg/L2 & ALAQ m, 4 m) B} #3¢
oA W& 2lale] 0] =2 Holom o] A 5=

UL N = G
QAR Q12 An3to] FE7}

2Eo] Ao ket

I

oz = A5 Hel
al., 2013)(Figure 3).
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3. Chlorophyll—a Hst 24

AEZHT.E o] 5 FshA] M4 2= Chlorophyll
—a= BE @431 9lof(Linda et al, 2009)
Chlorophyll-aE& E3lo] AEZ2HIE BEFS U
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Slch(Welch, 1984). T3 U 34 9 s AN &
NEEYAE HE AT A 37 50 G
k) QL5 9Tk (Shin et al., 2003; Kim et al.,
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Figure 3. Hourly fluctuation of nutrient TN and PO.-P at Experimental system

(A: TN Concentration of treatment 1, B: TN Concentration of treatment 2, C: TN Concentration of treatment 3, D: PO4-P Concentration
of treatment 1, E: PO4-P Concentration of treatment 2, F: PO4-P Concentration of treatment 3)
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Figure 4. Hourly fluctuation of Chlorophyll-a at Experimental system

(A: Chlorophyll-a concentration of treatment 1, B: Chlorophyll-a concentration of treatment 2, C: Chlorophyll-a concentration of treatment 3)
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IV. Conclusion
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