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Water Quality Management of Agricultural Reservoirs
Considering Effective Water Depth

Kim, Hyung Joong - Kim, Ho Il

Abstract

Water quality data for 10 years (2000~2009) from about 826 reservoirs that are operated as a
agricultural water quality survey network were analyzed in order to seek water quality
management plan based on physical and chemical characteristics of agricultural reservoirs. The
95% reservoirs that exceed agricultural water quality standard of Chl-a (35mg/ n?) had effective
water depth shallower than 5m. The reason was that the reservoirs had more inflows of nutrient
salts from the watershed, bigger surface water area of weak structure to algae occurrence. As
the reservoirs of effective water depth shallower than Sm cover 49% of benefited area for
irrigation, it is critical for agricultural water quality management of the reservoirs. The water
quality of reservoir with shallower than 5m effective water depth was worse than reservoir with
deeper than 5Sm effective water depth. Therefore, it is desirable that effective water depth of
reservoirs make more than 5m for water quality management by building the bank higher and
dredging the bottom of reservoirs.
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Table 1. Water Quality Changes of Agricultural Lakes ('00~’09)

Classification 00 01 02 ‘03 04 05 ‘06 1’07 08 ’09 Average
SS (mg/L) 878 | 97 | 1135 1108| 880 | 725 | 810 | 755 | 767 | 805 8.84
COD {mg/L) 594 | 59 | 625 | 543 | 553 | 539 | 572 | 604 | 627 | 633 5.88
TN (mg/L) 1491 15 | 161 | 175 | 141 | 140 | 139 | 150 F 136 | 116 1.46
TP (mg/L) 0.05 0.1 007 | 006 | 0.04 | 004 | 004 003 | 004 | 004 0.05
Chl-a (mg/nf) 1869 | 194 | 21.76 | 1760 | 1561 | 1534 | 16.81 | 1826 | 19.10 | 1417 1767
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Fig. 1. Changes in Pollution Source of
Agricultural Lakes
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Fig. 2. Changes in Rate of Lake that Exceeds Agricultural Water Quality Standards

186



SR M4l a2y 99
200 160 —
— y=0.8668x + 3.760 140k ) .
E50 RZ= 0046 Eo pvE 5.029::’»9x— 14.557 :
. . _ bl *
g 2 100 R = 0.66828
Z 100 S oot
7 . Poe o
5w 5o
0 0 -
0 50 100 150 200 0 5 10 15 20 25
{mg/L CoD (maA)
200 i
160
o y=14.055x - 1.7691 4D b oy= 3989040495 e
B 150 * e R=0.9781 E20 R® = 0.6385
2 D100
=
S E g
i ° o
5 @ 5w '
20
0 0
0 2 4 6 8 10 0.0 0.1 0.2 0.3 0.4
N (mg/) TP (mgA)
Fig. 3. Relationships Between Chi-a and Other Water Quality ltems
e oF 8m odto|H FTA Chl-a 558 ol&3dtd i EALZ A
7t QUTkal Eobil 7)&s) &t 2 E%%* ol Y= Ao detych
= I} Chl-a7} AFiAd o] vt e ASHY A Ta
5 Qoog Gyl 8267149 2000¥5E 2009W7tA] 10E7F
Bt Chl-a %8 FaEFE 0|88}

Chl-a (mg/ m)

Standard (35 mog/at)

S AP
1% 20
Effective water depth (m)

* Effective water depth (m) =
lake{m)

Fig. 4. Relationships Between Chi-a and
Active Storage/Surface Area of
Lake Proportion

Active storage(m’)/Surface area of

187

e

HZE 299 Fig. 49 2o vt 5

&4 $£A7|ZoE= Chl-a %7} 35mg/m’

olgtz Al W] WEe olF TIEeR

Zohel ddo g HES 4= 9t} Chl-a ¥ &

7h AVIEE 28 Tae 8,
9

ol

r‘__.

julad

of FolA 5%?_1 TINE7L GES
oletaint. 5 B2 7 ]
e Tae 95% 1 Zo] A

Ho
2 ey [N
4 4 Z ﬂj‘

_E‘_L,
L

W

;‘;
Jo
o
=k
o)
Ut
B
N
ﬁﬁﬂ%ﬁg

32



100 S=200014-=22 H172 M2s

U ASAY A 34 82674 F
FREPY0] 5mol3}el T4 289742 A
35%5 AL UL, 82671 T4 & 88
A4Fe 9,704,633,000m21d] G854 5mo)
3191 34:0) ZA| RF-EAG2 1,086,729,000m’
O 2 40%E AT}, HHH AA 2 Y4
TR EE OI%ﬁh: 3| HA L 8267 T4
©] 433,804ha % FESA 5molslel 347}
210,512ha?l 49%2 A A9 H¥tE 2}A|3t=
AL g YeldtHTable 2). ol¢t o] $a4
4ol 5molsiel T4E 5 §-YoR ol
Ste palH o] §7] g&of FASLAO 5m
o5l ZAao] AT} F83F oujg 2h=

it Ghaifd 826
2l 3,174ha®)

Az o] Yroh=
o] +4€ 7HsAol &
—#—&M ST AA
Y Fa40] 5m
o]}l :Q_:_—l bl Z;‘F_’ 943hag A 2.74)
o o]t} 22 2Hd o W] Yo

HE WS £ Qe FEo] yolx|a ol o}

;.
2 287 S Aol FobxA ek
=} (o]

:lo [‘_E,O'l

# #
AJOR 19} o

[o]

IL_.

I FESAL 8267 3249 Bito] 6.5m
A wksted fESAI0] 5molskel Ba0) B

SasA _g_ 3.4mo) AUA g=cHTable 92).
F24o] 5moldlel TAE &
SHEA, 53 dYEFL Y

18
)
2
o
i
2 :10

HAo] Yol &
A 4 Q7 Eﬁ%c’ﬂ FHL o TIQW} T3
E 7ML Qe A& ¢ 5 A

o] 5molstel Z49] T 104zt
o] $RAEAL AR Table 37 Zo] SS
L 14.1lmg/Lo]Z, CODE 8.25mg/L, TN
1.62mg/L, TP+ 0.07mg/L, Chl-a:
28.64mg/m'Z A 8267 T4 AAQ B
SS 8.84mg/L, COD 5.88mg/L, TN 1.46
mg/L, TP 0. O5mg/L Chl-a 17.67mg/nf

flo

of B3] ¥ A%E Btk E3] A4
5moldkel s4E CODSF TNo| 37|
ZHsia Qo] $3 }Eﬂﬂ A @ A2 Y
Bl § HetdoeR fasAo| 5molskel
40 pAo] MR AHEE Holx it}

Fig. 5& 8267} 34 AAS FaAFH]

5m ol3}}] TAe] £AYEY £A7|E 2
£& H|igk a8zolt, 8267) 34 F COD
7} SA7IEE 208 S4hE 165712
20.0%, TN-Z 498702 60.3%, TP= 65742
7.9%, SS= 93742 11.8%, Chl-a= 81/
9.8%% AA|3t1 9tt, ¥hH a4 5m
o]3}¢] ThE 28970491H, o|F COD7t &

Table 2. Characteristics of Agricultural Lakes in Korea

Total active Total Average |
storage  |benefitted area| drainage area |-
. (x10°m) (ha) (ha)
Total 826 2,704,633 433,804 3,174
Effective water 289 1,086,729 210,512 5716
depth < 5m (%) (35) (40) (49) (180) (267) (52)
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Table 3. Average Water Qualities of Agricultural Lakes

Classification $s (mg[L)‘ COD {mg/L) | TN (mg/L) | TP (mgfi.) Chira (mg/ )
Total 8.84 5.88 1.46 0.05 17.67
Effective water
depth < 5m 14.11 8.25 1.62 0.07 28.64
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Table 4. Anova Analysis by Effective Water Depth

 Classification | Temp. pH ss

BOD

CoD

P value

137E-19 | 2.32E-22 | 7.79E-30

1.1E-68

6.33E-73
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