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Characteristics of Pollutant Loading from Paddy Field Area
with Groundwater Irrigation

EER - YT-A A FT-7F AT

Yoon, Chun Gyeong - Kim, Byoung Hee - Jeon, Ji Hong - Hwang, Ha Sun

Abstract

Discharge pattern and water quality were investigated in the drainage water from about 10 ha of
groundwater-irrigated paddy field in the growing season of 2001. Total discharge quantity was about 1,117.2
mm in which about 75% was caused by management drainage due to cultural practice of paddy rice farming
and the rest by rainfall runoff where total rainfall was about 515 mm. Dry-day sampling data showed wide
variations in constituent concentrations with average of 26.14 mg/L, 0.37 mg/L, 3.54 mg/L at the inlet, and
43.60 mg/L, 0.34 mg/L, 3.58 mg/L. at the outlet for CODg, T-P, and T-N, respectively. Wet-day sampling
data demonstrated that generally COD. followed the discharge pattern and T-P was in opposite to the
discharge pattern, but T-N did not show apparent pattern to the discharge. Discharge and load are in strong
relationship. And based on regression equation, pollutant loads from groundwater irrigation area are estimated
to be 288.34, 1.17, and 5.45 kg/ha for COD,, 'T-P, and T-N, respectively, which was relatively lower than
the literature value from surface water irrigation area which implies that groundwater irrigation area might
use less irrigation water and result in less drainage water. Therefore, total pollutant load from paddies
irrigation with groundwater could be significantly lower than that with surface water. This study shows that
agricultural drainage water management needs a good care of drainage outlet as well as rainfall runoff. This
study was based on limited monitoring data of one year, and further monitoring and successive analysis are
recommended for more generalized conclusion.
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Fig. 1 Layout of study area
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Table 1 Drainage depth of the study paddy field area
by 10-day interval

Time*  Manage- Dramali;in(lellm) Rainal

ment runoff Total (mm)

May M 179 00 179 00

L 116 00 116 70

F 01 00 0.1 0.0

Jwm M 2167 1486 365.3 815

L 4031 bL9 4650 1310

F 3H3 02 356 04

u M 00 25 25 484

L 00 498 498 1536

F 183 229 412 67.6

Aug. M 69.3 00 69.3 218

L 213 00 213 00

F 138 00 138 40

Sep. M 51 0.0 51 .00

L 188 00 183 00

i 8312 %60 L2 5153
v (744) (2556) (100)

*F o First, M: Middle . L : Last
** Percent in ()

Table 2 Monthly rainfall of the study area in 1999,
2000, and 2001

May  Jun Ju. Aug. Sep. Total
1999 1240 1340 2800 2440 5715 13635
2000 670 1460 3220 3860 2115 11325
2000 70 2125 2024 894 40 5153

of 9% 210.6 mm 2 ¥ 830.4mm7} WiEHL
n 7o) Yol 93k 35.3 mmet A9l oJdt
525 mmZ & 87.9 mme o] dojupA -
o 7ol 2 LA wiEFe AVEE e A
olZ Rylth o)x 69% 100 mm/t @E HAS5%

2 Qlale] B2 49 AmfiEo] Ao,
(e}
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Table 3 Pollutant concentrations during dry-day in
drainage water (Unit: mg/L)
CODg - T-P T-N
No. 1 No.?2 No.1 No.2 Nol No?
517 4524 7970 044 046 260 320
52 1969 2816 023 023 190 19
6/20 1914 2926 021 024 15 20
6/24 1500 5250 026 018 275 261
7/00 1000 1000 017 013 - 237 456
q/22 1679 3076 016 025 112 213
§/17 2108 2653 026 021 2.25 170
8/30 6856 9862 138 0% 1507 1077
9/03 2131 4548 027 040 234 408
9/21 2461 3503 034 030 323 2T
Mean 2614 4360 037 034 3 358
Max, 6856 9562 138 09 1507 1077
Min. 1000 1000 016 013 112 170
SDX 1757 291 03 024 409 269

* SD. ! standard deviation

Date
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Table 4 Load-Flow(L-Q) equations of the study paddy field
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[Unit: L(g/s), Q(m%/s)]

L= 2%+ b No. 1 . No. 2 . Number of
a b R a b R samples
CODcr 0.0817 -4.6331 0.9656* 0.0154 0.4567 0.5483*
T-P 0.0001 0.0045 0.9418* 0.0001 0.0049 0.3693*
TN Management  0.0025 0.0241 0.8305* 0.0015 0.0705 0.8229* 21
Runoff 0.0004 0.0098 0.9882* 0.0003 0.0103 0.9582*

* Significant in p=0.01 level
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Table 5 Summary of pollutant load from the study paddy field by 10-day interval

Pollutant load (kg/ha)

Management Rainfall runoff Total
CODe T-P T-N COD« T-P T-N CODer T-P T-N
May M 12.90 0.02 0.18 0.00 0.00 0.00 12.90 0.02 0.18
L 8.54 0.01 0.09 0.00 0.00 0.00 8.54 0.01 0.09
F 041 0.00 0.01 0.00 0.00 0.00 041 0.00 0.01
Jun. M 43.09 022 0.71 11.35 0.15 0.94 54.44 0.37 1.65
L 2394 0.16 0.55 19.07 0.33 0.84 43.01 0.49 1.39
F 20.03 0.04 0.14 0.00 0.00 0.00 20.03 0.04 0.14
u. M 0.00 0.00 0.00 0.29 0.00 0.00 0.29 0.00 0.00
L 0.00 0.00 0.00 25.00 0.05 0.83 25.00 0.05 0.83
F 17.56 0.02 0.11 1494 0.03 0.09 32.50 0.05 0.19
Aug. M 57.88 0.08 0.39 0.00 0.00 0.00 57.88 0.08 0.39
L 14.68 0.02 0.17 0.00 0.00 0.00 14.68 0.02 0.17
F 7.59 0.02 0.16 0.00 0.00 0.00 7.59 0.02 0.16
Sep. M 3.18 0.00 0.07 0.00 0.00 0.00 3.18 0.00 0.07
L 7.88 0.02 0.17 0.00 0.00 0.00 788 0.02 0.17
Total 217.69 0.62 2 70.65 0.56 2.71 288.34 117 545
(7550)  (5255)  (50.30) (24.50) (4745)  (49.70) (100) (100) (100)
* percent in ( )
A el 3 WiEs Fepgo] wAE o, ok T-Po A9+ 2 HY oA v v
6% 27 69 Wel 49 A% Fakwd 4 yetou, T-N| A%l AuRA 2 Ao}
Fol ogk Fapo] Tl WAt 59 F& U 210 % yelsketl olfe ol wig
of AuldS Arsta 717k Fojge] wlet wjE olgjoll = Eqke] Aol A AlHEy S
T8 Falgo] Fubs= Awg HGloH, 7¥ 2 et B} A AL Qlojel A Tksd Ao
ol £97 I°ﬂ Fdu|7h Fole{m ey Fafgol 7 Azkdr}
S71E ATk 9gell= Aol Qg FakEe gljle
A ] A8 Fel 2SI N, 2% % Z
£ AFAY] @77 sAue ajEREEs
AZF(AFA, sl AAGA A% T 2 d7E 20019 5€ FoFH 999
A Ageel Ae Foi=o] AT Auel F W IZESE A7NE oAFT 7hdH 24k o] 94
AHE AUE S4u cmelel 908 AR @ aFgsn i 220 10n Askrw
B A9 A7dsl vlusigled I Age A=oll A2l v% , CODe, T-P, Z18]3L T-N %
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Table 6 Comparison of pollutant loads between ground-water and surface-water irrigation paddy fields

(Unit: kg/ha)

Ground-water irrigation
This study (2001)

Surface-water irrigation
Kyunggi (1990)  Chungbuk (2001)""

T-P 1.17
T-N 545
Rainfall (mm) 515.3
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