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Characteristics of Storm Runoff Loadings from a Paddy Field Area
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Abstract

Concentration and discharge have been intensively monitored at the drainage canal in a
paddy field area during storm-periods. Ameng 4 storm runoffs, the No. 2 and No. 3 runoff
was in the fertilizer application period. The specific load-specific discharge eguation
L=02Q% have different characteristics for the pollutants. The coefficient of & generally
shows values of more than 1 for T-N, about 1 for CODe, and less than 1 for T-I. For
same specific discharge, No. 2 runoff shows higher specific load than other runoffs. For the
coefficient of determination of the L-@ equation, COD. is higher than T-N and T-P. The
mean concentration of direct runoff, significantly depending on the storm events, is 0.6 to
83 mg/l for T-N, 0.05 to 051 mg/! for T-P, and 10.0 to 18.3 mg/! for COD..
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Fig. 1. Investigated paddy field area
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Table 1. Storm events

Vel T, Noo 3 Al7jells 24 6.85kg/ha”t Al
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No. of storm ;(\l-fs? Storm runoff period Amoun(tm:zrf“)rainfall Maxgr:églsigmfall Rermnarks
(mm/h)
1 435 Sep. 9, 1998~Qct. 2, 1998 194.5 153 Non-irrigation period
2 235 May 3, 1993-—-May 5, 1999 55.1 8.7 Basal dressing
3 235 Jun, 16, 1999~ Jun. 18, 1999 673 10.7 Topdressing
4 419 Jul. 27, 1999~ Jul. 30, 1999 50.6 6.7
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Table 2. Concentrations of irrigation water, rainfall and drainage water in the runoff events
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: Irrigation water Rainfall Drainage water
No. of storm Constituent (mg/ ¢) (mg/4) (ma/ )

ToN - 0.23 2.54

1 T-P - (.004 0.454
COD - - -
TN 271 - 343

2 T-P 0.185 0.039 0.467
COD 12.03 6.40 17.86
T-N 3.32 0.88 332

3 T-P 0.153 0.011 0.086
COD 11.77 4.73 1695
T-N 131 0.64 1.22

4 T-P 0.153 0.009 0077
CoD 6.53 6.68 9.53
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Fig. 2. Discharge and concentration of pollutants in storm events

Table 3. Summary of water quality in storm events

Number ; Number
No. of N e - No. of e . = .
of Statistical data I'-N | T-P| COD of Statistical data I'-N{T-F{ COD
storm samples storm Samples
Mean( x, mg/D) | 254 0454 - Mean{ x, me/ D | 332 |008s| 1693
Min( mg/ D 1.42 |0.096 - Min{ mg/ ) 2.08 [0.046] 11.58
1. 30 Max( mg/ D 5.13 10.803 - 3 16 Max( mg/D 434 10129 1990
7 039 | 011 - a O.q’i’ 00147 1,87
o/ #%) 15.47 [24.23 - o/ 700 14.27 | 16.72| 11.04
Mean( %, mz/ ) | 883 |0.457] 1823 Mean( x, mg/ ) | 122 |0077| 953
Min( mg/ 1) 450 (0190 1475 Min( mg/ 1} 081 [0025| 557
2. 17 Max( mg/D 1469 |0.811| 21.83 4. 26 Max( mg/ ) 199 |0.122] 1169
g 201 (0115 318 a 018 10021 | 0457
- . 5 - 397" 515
o) M%) 2272 | 2468 17.45 5/ 7% 14.90 |39.73| 11.h15
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Fig. 4. Relationship between specific discharge and specific load
Table 4. Specilic load-specific discharge equations in storm events
T-N T-P CoD
No. of storm
1.-Q Equation #2 L~Q Equation I L-Q Equation 2
1. L=3.58Q"% 0.96 L=0.203@"* 0.92 - -
2 L=9.72Q"% 0.76 L=0.473Q"% 068 L=17.91"" 087
3 L=3.12¢"* 084 L=0.050Q"% 0.85 L=17.31Q"¥ 0.90
4 L=1.33Q"% 090 L=0.031Q"* 087 L=7.55Q"" 0.54
{Units) L:mg/ha-s, Q: ¢/ha-s
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A71M, Cp & AFFEY FE, op AF vFEFS i

Ce T-Nel 057~848 mg/l, T-P7} 0.049~0514 mg/l, COD7} 9.97~18.34 mg/I24 7}
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