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Abstract

The objective of this study is to analyze the characteristics of the nutrients loading and
the water purification function in the paddy-fields. This study was carried out based on the
research data in the three case studies.

1. Trrigation requirement is most high at the diversion weir area, because the farmers can
use water more easily there than at the reservoir and pumping station areas. Also, the
drainage amount is significantly (p<0.05) related with an irrigation amount.

2. T-N surface drainage loading is insignificantly correlated with amount of irrigation,
rainfall and fertilization and T-P surface loading is significantly correlated with rainfall
amount. The mean surface drainage loading of T-N and T-P in study areas during growth
season were 46.8 kg/ha and 1.99 kg/ha, respectively.

3. The net outflow loadings of T-N in study areas ranged from -5.8 to 22.7 kg/ha and
those of T-P ranged from -0.67 to 1.89 kg/ha, indicating that paddy fields can change from
sources to sinks according to years and water sources.
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Case . Area Period Irrigation
study Location (ha) (year) water source
4 a6 .’ River
A Namwon, Jeonbuk 114.8 99~00 (pumping station)
2) PO River
B Cheongwon, Chungbuk 419 01~02 (diversion weir)
c¥ Cheongwon, Chungbuk 0.3 '02~'03 Reservoir
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Table 2. Water balance data on the case study (unit: mm)
Case Inlet Outlet
Year o , ; ) ’
study Irri. Rain. Sum Drain. Perc. Evap. Sum
A 1999 1,340 1,065 2,405 1,453 459 444 2,356
2000 1,185 1,296 2,481 1,421 580 448 2,449
B 2001 2,224 551 2,775 1,811 203 660 2,674
2002 2,312 984 3,269 2,479 146 562 3,187
C 2002 588 666 1,254 598 254 576 1,428
2003 607 1,472 2,079 1,529 188 382 2,099
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Table 3. T-N balance of each study
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(unit: kg/ha)

Case Year inflow(a) Qutflow(b) ab
study frri. Rain. | Fert. Sum | Drain. | Perc. | Uptake | Sum
A 1999 21.8 32.2 | 134.0 | 188.0 57.8 14.6 N/A 72.4 115.6
2000 20.8 24.0 | 140.0 | 184.8 b4.7 12.8 N/A 67.5 117.3
B 2001 50.8 5.0 178.7 | 2345 | 43.7 6.3 N/A 50.0 166.0
2002 64.0 5.0 1148.1 | 217.1 69.8 3.1 N/A 72.9 168.6
C 2002 17.7 7.9 190.6 | 216.2 13.6 4.3 162.1 179.9 36.3
2003 155 11.1]1 1418 | 1684 | 416 3.8 1111 166.5 11.9
N/A : Not Available
Table 4. T-P balance of each study (unit: kg/ha)
Case Year Inflow(a) Outtlow(b) ab
study frrii. | Rain. | Fert. Sum | Drain. | Perc. | Uptake | Sum
A 1999 0.13 0.38 12.60 | 13.11 2.33 0.07 N/A 2.40 10.78
2000 0.22 0.3b 13.60 | 14.07 1.96 0.07 N/A 2.03 16.03
B 2001 2.32 0.12 | 2210 | 2454 | 1.47 0.05 N/A 1.52 21.46
2002 2.27 0.13 17.00 | 19.40 1.71 0.02 N/A 1.73 23.09
C 2002 1.51 0.25 17.60 | 19.36 1.75 0.03 16.70 18.48 0.88
2003 1.00 0.24 2050 | 21.74 | 2.72 0.05 20.00 | 22.77 -1.03
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Table 5. Mass balance in the paddy-fields (unit: kg/ha)
c inflow loading(a) < ?futﬂow loading(b) Net outflow loading
stﬁﬁ‘;’, Year Irrigation Rainfall dr:ir%%% Percolation b-a)

TN T-P{ TN| TP| T-N | T-P I T-N | T-P T-N T-P

A 1999 2181 013 | 322|033 57.8 | 233 | 14.6 | 0.07 18.4 1.89
2000 2081 022 | 2401035 | 547 | 1.96 | 128 | 0.07 227 1.46

B 2001 508 | 232| 50 ] 0.12| 437 | 147 | 6.3 | 0.05 -5.8 -0.93
2002 64.0 | 2.27 50 | 0.13 | 69.8 | 1.71 3.1 0.02 3.9 -0.67

C 2002 17.7 | 1.51 79 | 025] 135 {175 | 43 1 0.03 -7.8 0.02
2003 1551 1.00 1 1110244 416 | 272 3.8 | 0.0 18.8 1.63
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