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Classification and Water Quality Management of
Agricultural Reservoirs

EA3A - F A -3 %03
Yoon, Kyung Sup - Lee, Kwang Sik - Kim, Hyung Joong - Kim, Ho Il

Abstract

Monitoring data from agricultural reservoirs throughout the country were analyzed to classify agricultural
reservoirs according to physical characteristics and COD concentrations, and evaluate the relationships bet-
ween water quality items. The physical and chemical data of total 498 reservoirs were analyzed from 1990
to 2001. Average COD, TP, TN, Chl-a, SS concentrations for the reservoirs and pollutant loadings from their
watersheds were used for the analysis. It was possible that reservoirs were classified to 4 types using the
relationships between the ratios of effective storage per water surface (ST/WS ratio) and COD concentrations.
It is recommended that the improvement measures of polluted reservoirs should be performed as following
order : integrated consolidation type (complex mechanism type) — watershed consolidation type — integrated
consolidation type (external mechanism type) — in-lake consolidation type — conservation type and the
depth (ST/WS ratio) of reservoir maintained over 5~6 m for water quality improvement. The decision
coefficients (rz) between Chl-a and other items (COD, T-P, SS, T-N) were 0.6915, 0.6732, 0.5327, 0.3352,
respectively. Therefore, reservoir managers could evaluate the trophic state of reservoirs by COD
concentrations.

Keywords : Classification, Reservoir type, Relationship, ST/WS ratio, Improvement order
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Fig. 1 Classification of agricultural reservoirs using
COD and effective storage/water surface ratio

Table 1 Criteria for classification of agricultural re-
servoirs using COD and effective storage/
water surface ratio, and number by type

o Classification criteria
Classification - Number
ST/WS ratio | Average COD
Type C-1 < 5m > 8mg/L 96(19.3%)
Type C-1I < 5m < 8mg/L | 100(20.1%)
Type C-TI > 5m > 8mg/L 11(2.2%)
Type C-IV > 5m < 8mg/L  |291(58.4%)
Total 498
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Table 2 Number of sites which were higher than
agricultural water quality criteria

Water quality item

Classification
Chl-a | COD T-P
. 118 107 63
Number of sites | o370,y | (2159%) | (12.7%)
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Table 3 Comparison of decision coefficient and slope between regression equations on water quality

Korea Foreign country

Model ¢ Slope (TPM-O%e:xl-a) ’ Slope

Type C-1 COD-Chl-a 04000 17401 | Florida LAKEWATCH(1988)” 07600 1.0530
TP -Chi-a 03438 06281 | Baker et. al(1981)? 0.7600  0.7900

Type C-1I COD-Chi-a 04736 15330 | Huber et. al(1982)” 07600 15200
TP -Ch-a 04100 07145 | Canfield(1983)” 07600 0.7440

Type C-II COD-Chi-a 04797 14615 | Dillon and Rigler(1974)” 07600 14490
TP -Chi-a 03986 05599 | Jones and Bachmann(1976)” 09800  1.4600

Type C-I¥ COD-Chl-a 04186 12121 | Hoyer(1981)” 07600 12400
TP -Chl-a 04649 06910 | Soballe and Kimmel(1978)" 03800  0.6000

An and Park! TP -Chl-a 0.7800 08300 | Argentina, Quiros(1990)™ 0.7800 1.0800
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Table 4 Generated pollutant loading in the drainage area of C- I type reservoirs

2 BRI
B3tdeld H4AES Fig. 63 Zo] 9Rdql
FA 5| ula] Chl—aste] a4l ¥4 Y

Storgae | ST/WS Pollutant loading per unit Pollutant loading per unit
Type ratio water volume (g/m’ - day) | water surface (g/m’ - day)

(x10m)| (m) | BoD | TN | TP | BOD | T-N | T-P

Total 3,716 2.9 0.221 0.102 0.012 0.672 0.294 0.035

Complex mechamism type 4,021 30 0.239 0.108 0.013 0.740 0.315 0.037
External mechanism type 2,067 26 0122 0.071 0.008 0.304 0.178 0.021
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Fig. 6 Relationships between Chl-a and COD in C-1 type reservoirs
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Table 5 Characteristics of drainage area and nutrient according to reservoir type

“;t‘gi;agee A"ertage é\"?fage Average | DA/WS | TA/ST | ST/WS A"Teflige Average
Type 3 water TaINAZE 1y tal area*| ratio ratio ratio TN/TP
(ST. surface area (TA, ha)! (ha/ha) | (m¥m®) | (m¥m) con. 1 ratio
x10°m?) | (WS. ha) | (DA, ha) ' (mg/m’)
Type C-1 37158 141.9 49535 5095.4 808 393 29 131.6 192
Type C-1 33719 100.7 41156 4216.3 473 128 39 50.1 32.6
Type C-1I 15335 25.9 1085.5 11114 480 76 6.4 104.1 215
Type C-IV 4919.6 95.3 2893.9 2949.2 54.0 6.9 87 30.2 457
* . Average fotal area = Average waler surface + Average drainage area
Table 6 Generated pollutant loading in drainage area according to reservoir type
Pollutant loading per unit Poliutant loading per unit Pollutant loading per unit
water volume water surface drainage area
Type (g/m’ - day) (g/m? - day) (g/m? - day)

BOD T-N T-P BOD T-N T-P BOD T-N T-P
Type C-1 0.221 0.102 0.012 0.672 0.294 0.035 0.031 0.016 0.002
Type C-1 0.085 0.066 0.006 0.303 0.232 0.021 0.008 0.006 0.001
Type C-1 0.179 0.101 0.017 1.529 0.839 0.147 0.023 0.013 0.002
Type C-NV 0.033 0.027 0.003 0.253 0.211 0.019 0.006 0.004 0.0004
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