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Effects of Physical Parameters on Water Quality in Agricultural Reservoirs. Jeon, Jihong,
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The effect of physical parameters on water quality was analyzed using monitoring

data of 193 agricultural

reservoirs. The retention time of reservoirs (tg) ranged

between 10 and 140 days, and the ratio of drainage area (DA) to reservoir surface
area (SA) was between 10 and 120. Both ratios of DA/SA and total area (TA)/ reservoir

storage (ST) in Korean ag

ricultural reservoirs were relatively greater than those in

natural lakes in other countries. As retention time was plotted against DA/SA ratio,
it was shorter in Korean reservoirs than natural lakes. The semi-logarithmic

relationship between TA/
areal loading of total ph

SA and tg was tq=42.21(TA/ST)! (n =50, R2=0.89). While
osphorus (TP) was below 4gTP - m2 . yr-! in general, it

exceeded 10 gTP - m=2 - yr-! in reservoirs where DA/SA ratio was greater than 100,

which implies that areal
concentration was positiv

loading of TP increases as DA/SA ratio increases. Chl-a
ely related with the mean depth of reservoir, implying the

higher Chl-a concentration with deeper the mean depth. Therefore, the deeper
reservoir might be advantageous in water quality management perspective if other

morphological condition

s are similar. The empirical regression equation using

physical parameters was also suggested in the estimation of TP concentration in the

reservoirs. Combined info
water quality managemen

rmation presented in this paper might be applicable to the
t in agricultural reservoirs.
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Fig. 1. Agricultural reservoirs used in this study.
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Fig. 2. Diagram of drainage area (DA)/reservoir surface
area (SA) vs. total area (TA)/reservoir storage (ST)
in natural lakes of other contry and agricultural
reservoirs.

A7E(SA)F 35A R (ST)S AHA3I=d)|, DA/SAS}H
TA/STS] Fke]l 45 ﬂW1+/l A A e ARt
aox & 5 o (AH F, 1992). &2 Ad sS4}
SEvtet 538 AR 2] DA/SASE TA/STS| & W
w3t A= Fig. 29} 2ok AFA S 930 AdEen
o} $2vete] §38 AR DA/ISALE TA/ST] 3k
ol Aoz A Jelgtown, o] 1 WHF FUFAF
o] gqlgke] B AL - o= o 4 9o

2. A 5717 (ta) F9A- ) g A5x] 2HA
(DA/SA)F} 2] A

AF717 ()2 FAH-e] A A4z =HA (DA
ISA)e] A= Fig. 33 Zow 3|FRAATE 4 (2)
o 2.

10g10 tq= —0.58l0g10 :ﬁ +2.64, (R2=0.42) @)
47)A,

ta : A 57] 7k, day (9.6~ 157.7 day)

DA : $-9w = ha (216~ 5,630 ha)

SA : A=A M A, ha(5~131ha)

DA/SA : §-m A e o3 #5422 A1) (8.4~ 131.0)

Bartsch¢} Gakstattter (1978)2] -7 3}te}l wv]ws
2o $2) U 54 AeAe ARTIE e A
o2 Uepten, 2HA e A ARV HaE



Effects of Physical Parameters on Water Quality in Agricultural Reservoirs 31

12
3.0
2.8+
18-
24
232-
Hin ..._-___.... "y 5

Bartsch and GakstatBer] 187

T'I':Js.sb.lu'r

Lag(L}
]
]

1.5 4 L] —
F U

1.4 .I

132 -

1.0 -

OB | mmmmjer pooepmmp e ompm g s S AT ) S

0.8 0.8 14 i 1.4 18 1% 20 22 24
Log|DAJSA|

Fig. 3. Relationship between total area (DA)/reservoir
storage (SA) ratio and retention time (td).
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Table 1. Relationship between drainage area (DA)/sur-
face area (SA) and areal loadings of total phos-

phorus.
T-P loading DA/SA*

(9T-Pm=2yr?) <30 30~50 50~7070~100 >100

<2 33(26) 11(32) 3(20) 2(20) O

2~4 33(26) 12(35) 4(27) 3(30) O

4~6 34(27) 00) 0(0) 0@ O

6~8 8(6) 5(15) 1(7) 0(©) O

8~10 32) 2(6) 00) 00O 0
10~20 8(6)  3(9) 5(33) 1(10) 4(50)
20~50 6(5) 13) 1(7) 2(20) 2(25)
>50 1(1) 0(0) 1(7) 2(30) 2(25)

Total 126 34 15 10 8

* percent in parentheses.
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