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Water Quality Variation Dynamics between Artificial Reservoir and the Effected Downstream
Watershed: the Case Study. Han, Jung-Ho and Kwang-Guk An* (School of Bioscience and
Biotechnology, Chungnam National University, Daejeon 305-764, Korea)

The objective of this study was to analyze temporal trends of water chemistry and
spatial heterogeneity between the dam site (Daecheong Reservoir, S1) and the down-
stream (S2~ S4) using water quality dataset (obtained from the Ministry of Environ-
ment, Korea) during 2000~ 2007. Water quality, based on eight physical and chemi-
cal parameters, varied largely depending on the years, sampling sites, and the dis-
charge volume. Conductivity and nutrients (TN and TP) showed a decreasing trend
in the downstream (S4) rather than the dam site during the monsoon. Spatial varia-
tion increased toward downstream (S4) from Daecheong Reservoir (S1). Also, BOD and
COD increased toward downstream. Because of input of nutrient and pollutant near-
by S1, lentic ecosystem in monsoon, BOD and COD were slightly increased. whereas
relatively decreased in S4, lotic ecosystem in monsoon, by dilution effect of nutrient
and pollutant by discharge from upper dam, S1. Spatial variation of SS increased
toward downstream (S4) by the side of Daecheong Reservoir (S1). Based on the data-
set, efficient water quality management in the point source tributary streams is re-
quired for better water quality of downstream. Monthly characteristics of DO showed
the lowest value in the monsoon that tend to increase water temperature. DO was
lowest in October at S1 because turbid water, input to the Daecheong Reservoir in
the monsoon affect to the postmonsoon period. In contrast, water temperature in-
creased toward summer monsoon, in spite of some differences showed between S1
and S4 environment. Overall, the characteristics of water quality in downstream region
have close correlation with discharge amount of Daecheong Reservoir. Thus, those
characteristics can explain that discharge control of upper dam mainly affect to the
water quality variation in downstream reach.

Key words : Daecheong Reservoir, monsoon rain, downstream, TN : TP mass ratio
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Fig. 1. The map showing the sampling locations of the
dam (S1) and downstream sites (S2~ S4).
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Fig. 2. Annual and monthly precipitation in the watershed during 2000~ 2007 along with water levels of dry year (2001)
vs. wet year (2003) in Daecheong Reservoir.
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Fig. 3. Seasonal variations of water quality parameters depending on the sampling sites (S1~ S4) and outflows. Each data

point indicates an annual mean value during the study period.
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ol o e A AFelA AP)E FYeol F=
Zup7)ol] WEAYsle] 8Yof ZM%JC—— Helg gA] 7497}
Zragtel et s=rt FFasiel e Aot AR A9
HAok (7=t gk, 2006; <kt 4k, 2007). wH4H, #3H5 b
A (S4)ol M Art 7191 1~5974A] 2 5= (1935
~233.1ug L' Y= ¢X3c7} Aalr)ql 896l &3k (120
ug L& Heldrl Anl F7)e] xR oz Frlsle] &
T (SN e AtEE S B o9l o] <l(P)
I AL N)9] =+ FH3F 313 (S4)ellA Awpr]el 7

AEz de zelr FAx

l.:_:g]_ HJO]‘— 7 Z

=4
Z

ashe W4E 2 4 olid, o Ao SHom wE
o ¥ u, 49T A% AFYS) WRF Z7h2 AT 3
HEsh W) Ao AlRgeh Qubdoz shHe] oo
z|

Tk AFGF) ] Ad dskE e s4 #A
o] A <A77t HAH e XS RFste 4
= A 71E QUdR =T Fobal AulelA A
7] FA3% f7Fe] kR Qlste] 298] =) 3
AME 7] dEoz Alsdoh $A 9 o] TR £FE
Uell= A =el #7)H =% (Wetzel and Likens, 1991;
APHA et al., 1995)= <1 Z#7ke] 157uS cmto|n, W9

L 35~490uS cm2 Jehgth 9 EAEAM] o=
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H, 8~9%Ydl] A R AeA FtAsl= EAS HY o=
o]de] v 42 W4 (BOD, COD, SS, TN, TP)E3} ©}
AR S1elA 747k Frlehd AVA =R e
THAE Aoz Bolh AR RE 9ol whE o] LF w9
A ZEA A& A} (Time-lag)el] 2]3le] o] &% =7} 7ham s
Aoz veRde(ghz 21, 2005). A HH 2 R 1A
(S4)°] AMF k(243 uS cmYo] w4HE(S1)e] ARF
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Fig. 6. The relations of the seasonal precipitation to nutrients (TN, TP) and N : P mass ratios in the lake water (S1, a) and

stream water (S4, b).
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(b) Stream water
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Table 1. Pearson’s correlation coefficients (r) and its probability (p) between the discharge volume from the dam and the

water quality parameters (n=96).

Sites influenced by the dam discharge

S2 S3 S4

WT r,p 0.472, 0.000** 0.461, 0.000** 0.509, 0.000**
pH r,p —0.252, 0.013* 0.084, 0.418 0.146, 0.155
DO rp —0.418, 0.000** —0.258, 0.011* —0.322, 0.001**
BOD r,p 0.157, 0.126 0.070, 0.497 —0.365, 0.000**
COD r,p 0.250, 0.014* 0.293, 0.004* —0.168, 0.101

SS r,p 0.492, 0.000** 0.379, 0.000** 0.427, 0.000**
TN r,p 0.318, 0.002* 0.208, 0.042* —0.528, 0.000**
TP rp 0.354, 0.000** 0.546, 0.000** —0.322, 0.001**
Chl-a rp —0.250, 0.014* —0.091, 0.376 —0.482, 0.000**

WT=water temperature, DO=dissolved oxygen, BOD=biochemical oxygen demand, COD=chemical oxygen demand, SS=Suspended Solid,

TN=total nitrogen, TP=total phosphorus, Chl-a=Chlorophyll-a

2000a, b; &} &, 2005)o| 4] A| A&} wte} Zro] &
A= o] - 3ksbAel ZA0 ool o) =A o)
e Ao g vehgt ol &
7&oll Zxel wekr 53] 5 9
3 P (S4)oll M A g2 e Mol
Roz Vet 9 2349 358 (S1)S &) 7
o] Mgl wet TN, TPO] w7} F7bshes AT
BARE 3HF2] 3 (SA) e 7He-=el F7ht
2t A o AASSA S JeRld(Fig. 6). ol &
2] 735 Al A7) (1~6%)ll TN, TPE] zkol
7} 143 mg L™, 11.4pug L12 Ye w2 Helgr}
fub7] (7~949) A57497F 7l JUddFE 4=
SUAA AfAHem w7} 1.67mg Lt 37.3ug L1E
Folxl b, 3k 3= A H (3HA) 2] ooz ok
A7 2 7l 29EA-e] Fokxl A (TN: 5.2mg L,
TP:211.7ug L YoM 984 F4% 719 7=
g S M &t ka7l Al A (TN:3.0mg L,
TP:1349ug L HE 7HH e Zleoz fyg=gich 344
139l H]&(TN:TP mass ratio)e] 4¥ FAo| wl=w,
35EoA] N:P 2 497 1102 Z47)e) Zi33ko)
146 (122.9~161.3)0l| A E£47](8~104)e| HTF7ke| 54
(50~57)2 rolx|t} Ax} Frkele oz el vk
™S4 Y 26.60= Slof| Hls W 7hE Mol
o, o] POl o] Moz go] ExjEly] wlFoz
Al =, 4 W3S F Ao|F HeolA| ¢Skt (Fig.
7). TN: TP ratiox= =9l (TP)3}2] Ar#32A Az} S1(r=
—0.74, p<0.01)7} S4(r=-0.63, p<0.01)o|A] 7}7} =2
o AABAES Bo} A A (TN)= S1(r=0.16),
S4(r=0.01)% W AARIAE Be] N:Pu7L F419]
W Fol od] F2 2AHE oz Jelyt (Fig. 8).
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