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Abstract: This study analyzed the water quality characteristics and developed empirical
models prior to and after the construction of Baekje Weir, in the Geum River watershed
between 2004-2017. The comparative evaluation of the surface water chemistry before
and after the four major river projects on the weirs indicated that total phosphorus (TP),
based on annual data, rapidly decrease after the construction of the weir while the total
nitrogen (TN) decreased. Conversely, chlorophyll-a (CHL) concentration, which is a good
indicator of primary productivity, increased after the construction of the weir together
with an increase in specific conductivity. Simply put, the construction of the weir led
to the decrease in concentrations of N and P due to the increased water residence
time (WRT), whereas the CHL : TP ratio greatly increased in magnitude. The regression
analysis of the empirical model indicated that CHL had no significant relation (r=0.068,
p=0.6102, n=58) with TP before the weir construction, but had a relation with TP after
the weir construction (r=0.286, p<0.05, n="56). Therefore, such conditions resulted in
an increase in primary productivity on a given unit of phosphorus, resulting in frequent
algal blooms. In contrast, seasonal suspended solids (SS) and TP increased during the
monsoon period, compared to the pre-monsoon, thereby showing positive correlations
(r>0.40, p<0.01, n=163) with precipitation. If the government consistently discharges
water from the weir, the phosphorus concentration will be increased due to its reversion
to a lotic waterbody from a lentic waterbody hereby reducing algal blooms in the future.
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Water Monitoring Site

Fig. 1. The map showing the sampling sites on Geum River.

Weir Construction; A.) o= A4 9 A Q] v
A 2”0 g HetE]o] ofo] mhE HAEA] HISkE EA5t
Ak MAEE SHHE T4 B 2702 (N36°34/
00.37", E126°98'48.59") ]| $1|5}aL Qlth(Fig. 1).
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3. Z¥H 2 (Empirical Model) 24

WA Ef A O] il Q19| w= B 272 A4l &
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Ho= ofjwqt WA A=A 457l s TN-CHL,
TP-CHL, TN:TP-CHL ] 3|9 #A S Foff AE4 =
4l (Empirical model)< 755t0] YLJH 71 € o=
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2] 21 Pearson A= =415 (correlation analysis) 2t 2] 712
A (regression analysis)% 513t o] & &) viA|H o] Ko
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Fig. 2. Total annual precipitation and the monthly precipitation between 2004-2017.

o YF22E shAAL, Aukd 7] 9 Auper]er F5iet Afo]

=3 ME]r(Fig. 2).
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FAF717E(2004~20178) 5 HF 7372l sll(20119)
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2.982mg L'o]™, 5 7|7 Wi Aupr]of 543] gast
A7t Arke 7)o tA] F7kshe AR Mt S
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2ol 7F=-2] 3 (2015¥)Ee}t ECol =71 o e A
© 2 Uebgth(Fig 3). CHL-a= F 371 TF2 ¥5<% *J%
Bk A% 7499 §(20119)2] CHL-a 5 =% Zulr
o Zasttirt Fukg o] F435] F7kote P Hel
9, 7HE9] off (2015d) elli= Amtrloll S7kshekrt At

o] 7HAGhe OFAFS Kotk

—_—

53 B 214 7 (2004~20091) 7 B 714
2-(2011~2017'9) 2] AHo] P EAlo] w=w, B
4 Aol TP Wt B 180~200pug L Y ol A4
Sh= WhH, A Sofl= TP Bt =7} 70~80ug L™
e Well EAsHT B A4 Fof Tpo] H=rt FEs)
A AaE AR e, o= It AAdE o 24 oFd
o] Ta-2lEo] LA FAZ o] AojA]H, Q10] WA awr}
Heh 7] fj2 o2 Als ) (Fig. 4). TP & 4 - &
B 5 247 196.6 ug L, 752 ug L' 2A] St} g
750 shd A7l oA HH 717} 394 2 235
o] 42 BTk TNE B 714 Aof vlsf Fof g7

)

ﬂi

http://www.koseb.org 5



| I
Korean J. Environ. Biol. 37(1) : 48-59 (2019)

700

—— Monthly Pre.
—@— wet year(2011)
O+ dry year(2015)

600

500

400+

300+

Monthly Pre.(mm)

200+

100

JFMAMUJJASOND

600
—&— wet(2011)

5001 v dry(2015)
4001

300+

TP(ugL™)

200+

100+

JFMAMUJJASOND

120
—&—wet(2011)

1001 -y dry(2015)

80+

TN:TP

60

40

20+

JFMAMUJJASOND

TN(mgL™")

CHL-a(ug L")

EC(uScm™)

55
5.0
4.5
4.01
351
3.01
2.51
2.01 v

—@— wet(2011)
-+ dry(2015)

15

80

60 A

40

20

—&— wet(2011)
-7+ dry(2015)

JFMAMUJ JASOND

600

—@— wet(2011)
-+ dry(2015) B

500+

400+

300+

200+

100+

JFMAMUJJASOND

Fig. 3. Seasonal fluctuations of water chemical properties before and after the construction of the weir on the river.

AH Ao YA uh & #sh= Holz] ¢kt o=
Hof oJaf 5h 9] AFAITte] AojAHA 5H o] n|gE
S0l YROR ARGIS Ao R Attt B 74 9o
TPO| ZAF7] 2o TN/TPS] g2 S71et Aoz 1
EPAT) CHL-09] T=v B A4 Aol 0~150ug L™ |
91 el EAfstar, B A4 Folli= 0~70pug L' 9] Wiell
ZAF3ATH (Fig. 4).

TN, TP, CHL-g, BOD%} COD+= WA E A4 Hof H
o] A SO Y2 FE Hct iAo AV|HEE =
B 214 Aof| vlsl) A4 3ol F7Fote -2 B it (Fig.
3). @A LAYSH= SFEAl vl TNSF TP -2 A

52 ©2019. Korean Society of Environmental Biology.

Sz Ao 2 Yehted o] B A W2 A FAIZE
O] Z7F w2Ql AL R FAETE(Ryu et al. 2015). EZH B
AR ]Iof] sPdo] S ASNEHA FAI7L A = o] A
A 9] TN®F TP F7FotA|et vigo]| Zhetetol #3-9]
TNS} TP FHAEo] Yehd Ao & woheth Do 7
A A3 A $-0] FE O] 2o 7} Y31t (Fig. S).

H 7142 shdo] A EE pool Ao o= 4
H2eE B Ad A5 Fk 2po]rt AL sl o]
H A4 5 SR 2R/E9 FdA 2ol Eidsto]
4 BFo] Z7F ¥ Ao g Hlth CHL-a= B 1A
ofl= 15~90ug L' o] ¥ ¢} Hlofl £k, B A4 o
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Fig. 4. Temporal variation in water quality on Baekje Weir.
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Fig. 5. Seasonal fluctuations in water quality in the period of Buc (2004-2009) and A (2012-2017), respectively.

Aol A4 A BEAk B A0 Uebdth(Fig 6). ol §71% 299 AEH o5 BODS COD FEE
8 A Fo Shstslel B3] Qv ot selelob B fARR A Wl 548 BTk BODS 1 714 el
Fol mt W e Aoz ARAh DO B M #33mgleE Seluet s £4 7)o olg 353, 4
A3t 5] FE] & o7k Qi A0 ekt £ 7] M Tt Bt 26mgL B 2539 £8g BT 1 2

7F R Aupr)of Zhashy %P [F71e] S7tele Aoz A At A4 5o BODS 195 E 49744 343 A%
UFERA T (Fig. 6). TSS-2 B 744 9] s 7} 744 Sxct 5t7] Al&tete] 24zt 4o Hax] (6.1mgL™), 59l 1L
% I%E}‘diﬂﬂ,%*ﬂ}ﬂ‘ﬂ o] gk Bl 2] (40mg L) E UePH.oH, o] % Zutr|7t2] G4 3] of

54 ©2019. Korean Society of Environmental Biology.
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Fig. 6. Seasonal fluctuations in water quality before (2004-2009) and after the construction of the weir (2012-2017)

Bstant. d=7191 199014 s87%] BOD7H 71t A2

= B guprloles fgel 24
do] sl avE 7HAet BOD7H &
2%k 2102 et (Fig. 6). EC= 2E Ad] 14 A
o TR A4 39 FLrt w4 vEdth B A4 A

7} Fol B Hol7|71A B3] Bashe P AL,
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Fig. 7. Empirical models and the regression equations of the trophic variables (TN, TR CHL-a, TN/TP) on the Baekje Weir. The dataset used
here were based on the monthly average of each parameters during the 2004-2017
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Fig. 8. Monthly fluctuation of outflow volume (discharge), TP and TN in Baekje Weir
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Fig. 9. Regression analysis of nutrient concentrations of TN and TP on the outflow volume (discharge volume) in Baekje Weir. The dataset
was based on the monthly average of each parameter during the 2012-2017.
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