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ABSTRACT

Soils in agricultural lands contain large amount of organic matter and nutrients due to the injected fertilizers and manure. During heavy rain, surface
water and base runoff pollutants flows into a nearby stream or lake with eroded soil from agricultural lands. On the other hands, agricultural lands
near the lake are inundated due to the increase of the water level in the lake, leading to organic matter and nutrient release from the inundated soil.
In this study, releasing rates of nutrient salts and organic substances were analyzed for the soil in the agricultural land, where cultivation activities has
been carried out and periodically flooded, to account for the possibility of contamination from the inundated agricultural land in reservoir areas The
experiment results have shown that COD was released from the soil in anaerobic conditions, and T-P was released in both anaerobic and aerobic
conditions. However, in the case of T-N, it was found that the runoff by soil was not made before the rainfall occurred, and when the soil was impound
due to rainfall, the elution occurred under the aerobic conditions. Through the results of this study, it was possible to account for the effect of flooded
agricultural lands on the water quality in the lake, and this could be reflected in an efficient agricultural non-point pollution management policy. In
order to determine the precise releasing rate for each agricultural land, it is believed that the leaching experiment for paddy fields and grasslands are

needed.
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(a) Aerial image in 2012

(b) Aerial image in 2016

Fig. 1 Comparison of aerial images for selecting inundated agricultural lands

(a) Agricultural land A

(b) Agricultural land B

Fig. 2 Soil sample collection sites in the Daecheong lake
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Table 1 Condition for analysis of leaching test

Experiment order

Soil conditions Water samples Experiment periods Sample ID
Agricultural land soil A i . 18.09.11~10.11 A
1st - - Field water before rainfall
Agricultural land soil B 18.09.11~10.11 B
) . ! ) 18.10.24~11.02 A-1
2nd Agricultural land soil A Field water after rainfall
18.10.24~11.02 A-2
) . Distilled water 18.11.12~12.09 A-1
3rd Agricultural land soil A - -
Field water after rainfall 18.11.12~12.09 A-2
«— «— “— -~
¢ Air E Air ﬂ Nitrogen E Nitrogen
17em ﬂ 17cm 17em 17em
N N e W
— <

(a) Aerobic condition

» +

35cm

35cm

(b) Anaerobic condition

Fig. 3 Schematic diagram of apparatus used for leaching test

(c) Aerobic condition sampling

(b) Sampling

(d) Anaerobic condition sampling

Fig. 4 Photographs and sampling of leaching test
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Table 2 Soil analysis results before and after leaching test
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Sample SemTe HEmE . Total Total
number nitrogen(%) phosphorus(mg/kg)
1 Before release experiment 0.10 696.67
2 Field water (aerobic condition) 0.11 615.25
3 Field water (anaerobic condition) 0.12 604.96
4 Distiled water (aerobic condition) 0.11 613.51
5 Distilled water (anaerobic condition) 0.12 597.64

% Ttotal nitrogen ppm = % X 10,000

Table 3 Releasing rate result

(Unit: mg/m?/day)

1st Agricultural land A Agricultural land B
oD Aerobic condition 73.93 -3.52
Anaerobic condition 159.93 131.77
T-N Aerobic condition -28.31 -35.25
Anaerobic condition -17.48 -38.57
TP Aerobic condition 4.65 0.39
Anaerobic condition 8.92 5.47

2nd Agricultural land A-1 Agricultural land A-2
oD Aerobic condition 120.57 39.50
Anaerobic condition 143.43 72.76
T-N Aerobic condition 80.93 56.67
Anaerobic condition -24.01 -31.74
TP Aerobic condition 16.98 7.67
Anaerobic condition 18.58 9.83

3rd Agricultural land A-1 Agricultural land A-2
oD Aerobic condition 137.20 29.80
Anaerobic condition 155.21 105.32
Aerobic condition 27.24 26.34
TN Anaerobic condition 17.50 -1.83
Aerobic condition 6.47 2.00
P Anaerobic condition 6.57 3.94
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Fig. 6 Variation in concentration over time in agricultural land A (1st)
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Fig. 10 Variation in concentration over time in agricultural land A—1 (3rd)
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Fig. 11 Variation in concentration over time in agricultural land A—2 (3rd)
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