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Estimation of Runoff Characteristics of Non-point
Pollutant Source by Land Cover Characteristics
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Abstract

This study analyzed the characteristics of stormwater runoff by rainfall type in orchard areas and transportation areas for
2 years(2010~2011year). Effluents were monitored to calculate the Event Mean Concentrations(EMCs) and runoff loads of
each pollutant.

The pollutant EMCs by volume of stormwater runoff showed the ranges of BOD 0.9~13.6 mg/L, COD 13.7~45.2 mg/L, SS
4.1~236.4 mg/L, T-N 2.123~21.111 mg/L, T-P 0.495~2.214 mg/L in the orchard areas, and was calculated as BOD 2.3~22.5mg
/L, COD 4.4~91.1 mg/L, SS 4.3~138.3 mg/L, T-N 0.700~13.500 mg/L, T-P 0.082~1.345 mg/L in the transportation areas.

The correlation coefficient of determination in the orchard area was investigated in the order of Total Rainfall(0.81) >
Total Runoff(0.76) > Rainfall Intensity(0.56) > Rainfall Duration(0.46) > Antecedent Dry Days(0.27). Also, in the case of
the transportation area was investigated in the order of Total Rainfall (0.55) > Total Runoff(0.54) > Rainfall Intensity(0.53) >
Rainfall Duration(0.24) > Antecedent Dry Days(0.14).

As the result, comparing valuables relating to runoff of non-pollutant source between orchard areas and transportation
areas, orchard area(R2 > 0.5 : X3, X4, X5) was investigated to have more influence of diverse independent valuables
compared to the transportation area(R” = 0.5 : X3, X4) and the difference of discharge influence factor by the land
characteristics appeared apparently.
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Table 1. Summary of monitoring results by various events in the orchard area

Rainfall

Total Total Rainfall

1 .
Site Egznt Date ?I;e;l A((?a];)) Duration Rez:ﬂr:ﬂf)all Rainfall Runoff Intensity [I{ilartlng)f
' (hr) (m') (m') (mm/hr)
1 2010-07-16 2 19.3 24.9 48.4 8.07 1.3 0.17
2 2010-07-27 2 18.6 12.8 24.9 2.18 0.7 0.09
3 2010-08-10 3 31.2 121.5 236.1 116.40 3.9 0.49
1 4 2010-09-01 1943 1 12.7 322 62.6 29.54 2.5 0.47
5 2010-09-06 2 30.7 46.7 90.7 45.92 1.5 0.51
6 2011-06-23 4 19.9 80.4 156.2 37.19 4.1 0.24
7 2011-08-10 0.5 48.4 85.0 165.2 54.61 1.8 0.33
8 2010-07-16 2 19.3 249 48.4 14.10 1.3 0.29
9 2010-08-10 3 31.2 121.5 236.1 108.00 3.9 0.46
5 10 2010-09-01 2484 1 12.7 322 62.6 25.96 2.5 0.41
11 2010-09-06 2 30.7 46.7 90.7 58.36 1.5 0.64
12 2011-06-23 4 19.9 80.4 156.2 44.03 4.1 0.28
13 2011-08-10 0.5 48.4 85.0 165.2 56.22 1.8 0.34
" Antecedent Dry Days

? Runoff Rate = Total Runoff / Total Rainfall
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Table 2. Summary of monitoring results by various events in the transportation area

Rainfall

Total Total Rainfall

Site Egznt Date 1?;?;‘ 21]2}]?) Duration Rzll;nf)all Rainfall Runoff Intensity Rfligt(;ff
’ (hr) (m'/event) (m'/event) (mm/hr)
1 2010-02-25 12 12.3 324 63.0 46.87 2.6 0.74
2 2010-03-15 4 10.6 14.1 27.4 23.02 1.3 0.84
3 2010-04-26 3 13.8 25.8 50.1 44.50 1.9 0.89
4 2010-07-28 3 11.3 20.6 40.0 30.62 1.8 0.77
3 5 2010-08-13 2000 2 7.4 6.3 12.2 6.86 0.9 0.56
6 2011-04-22 2 4.7 11.2 21.8 20.02 2.4 0.92
7 2011-09-11 6 3.4 18.0 35.0 16.47 5.4 0.47
8 2011-10-14 6 5.1 20.3 39.4 16.85 4.0 0.43
9 2010-03-15 4 11.6 25.4 49.4 23.14 22 0.73
10 2010-06-25 6 16.4 12.1 23.5 6.31 0.7 0.42
11 2010-07-10 6 19.0 131.6 255.7 149.50 6.9 0.92
12 2010-07-28 4 31.7 15.6 30.3 15.61 0.5 0.81
13 2010-09-06 3 30.9 168.4 327.2 155.02 5.5 0.74
4 14 2010-09-11 1240 4 9.0 34.6 67.2 35.43 3.8 0.83
15 2011-04-07 9 10.8 233 453 23.25 22 0.81
16 2011-04-22 10 12.5 353 68.6 37.78 2.8 0.86
17 2011-06-22 10 44 49.8 96.8 52.92 11.3 0.86
18 2011-09-10 4 5.0 17.6 342 8.83 35 0.40
19 2011-09-29 17 6.1 3.6 7.0 1.58 0.6 0.35
20 2011-10-21 5 24.1 77.5 150.6 77.53 3.2 0.81
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ng/L = ZAFE| Qe 9A e Hojghet Hagtel
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Table 3. Summary of discharge and EMCs at various events for orchard area
EMC(mg/L)

Site Event No. BOD COD SS T-N T-P
1 13.6 45.2 82.8 13.554 2.076
2 44 15.8 40.2 19.171 2214
3 1.6 25.0 78.6 21.111 1.652
1 4 2.0 247 16.0 6.055 0.829
5 3.0 20.8 13.6 6.427 1.308
6 5.4 27.4 41.7 6.782 1.916

7 4.3 26.4 65.4 6.255 2.2
8 6.8 40.6 176.0 2.126 1.263
9 1.8 22.5 168.5 4.646 1.330
) 10 1.2 14.2 4.1 5.872 0.767
11 0.9 13.7 4.5 4.620 0.495
12 5.6 27.6 236.4 6.381 1.604
13 5.7 27.4 55.9 4.538 1.939
Ave. 43 25.5 75.7 8.272 1.507
Max 13.6 45.2 236.4 21.111 2214
Min 0.9 13.7 4.1 2.126 0.495

u]7} z+2+ BOD 9.7, COD 20.7, SS 32.2, T-N 19.3,
T-P 16.42 SS H o/ F43Zk2] v]7} e &= v]5) =
Al AR E QI TE nEA] oA Q] SS Fr= GE=4:0]
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Fig. 2. Range of EMCs (Orchard area).
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Table 4. Summary of discharge and EMCs at various events for transportation area

EMCs(mg/L)

Site Event No. BOD COD SS T-N T-P
1 5.7 133 7.1 1.500 0.128

2 4.1 9.0 43 0.700 0.096

3 6.2 11.1 4.5 1.000 0.082

4 4.1 11.9 10.1 1.900 0.110

3 5 4.7 11.4 11.7 1.400 0.084
6 10.3 20.5 12.9 1.600 0.215

7 14.8 35.1 28.4 3.100 0.526

8 10.1 21.7 139 1.800 0.225

9 2.8 7.6 5.0 1.168 0.295

10 6.1 13.0 41.6 1.445 0.657

11 23 44 8.1 1.041 0.454

12 6.0 12.4 35.0 1.379 0.693

13 3.8 6.9 19.2 1.041 0.537

4 14 7.3 342 100.2 1.649 0.705
15 11.0 152 5.8 3.275 0.782

16 225 91.1 37.0 5.714 1.345

17 4.8 24.3 138.3 6.558 0.172

18 5.8 14.8 22.4 1.762 0.375

19 21.3 35.6 24.0 13.500 0.454

20 2.7 13.9 18.9 1.815 0.306

Ave. 7.8 20.4 27.4 2.667 0.412

Max 225 91.1 138.3 13.500 1.345

Min 2.3 44 43 0.700 0.082

EX)5]2 Exo] T2 X e] 749 4| 0%%*4 M A} e, ol vl that AlMlY] §ake b

s Fol, vngEE il% ol g

Bel2 S TRt B
ol that @ BB o] 414
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o tijal 2. AR fERITES 4

Table 691 YEFH AT}

ER LR

=LA x| o] Tl AP E v A QBRI Pt
=752 BOD 65.9 kg/km, COD 508.6 kg/km. SS

1709.4 kg/kn', T-N 190.828 kg/km, T-P 31.410 kg/kn'e.
= AgEeth S GordRel favskel £

e

A s Aoz AR 4 }OJ\VJOI AYsh=
A7)0l A= Bl & 5] B ] F2kE o QL
7} el Sfsi AA, ofet Z 7&4% YA
P EEE NS

MEeUY WASE Hoyzs v BOD
26.64, COD 86.71, SS 170.86, T-N 104.00, T-P
40812 21, 22 v]2] 9 Bo] oh$ WA hebd
t} Table 19] G-EEAT 7 AuE, SSO] -
L e REYe 9 b 2 we sow
2} Eolon), MAOAEY FIS W
47} 21 Aol g moliz A0 ZAEIc

A A A1) ] 0 99 B s 7

ZHSAPE 2 o] rehlrt. 7 9 7 A)
<] o) wEl el o 2hEe 2S£ 5] 91 Al
] 59 &= wol U= Al o2 A uhehA
AR A} o] AmE Afulfsal, EA|vEO] &

¢

011
%



984

Table 5. NPS load of orchard area

Nonpoint source Load(kg/kmz)

Site Event No. BOD COD SS T-N T-P
1 56.0 186.3 341.1 55.805 8.546
2 4.8 17.1 43.7 20.819 2.404
3 95.9 1482.9 4670.4 1253.989 98.116
1 4 30.4 375.1 243.3 92.056 12.610
5 71.8 492.4 321.5 151.889 30.905
6 102.4 524.0 796.9 129.604 36.610
7 120.0 740.9 1837.5 175.805 61.901
8 38.7 230.4 998.3 12.057 7.163
9 712 983.7 7364.4 202.996 58.116
) 10 12.3 148.6 43.1 61.365 8.012
11 20.1 321.6 106.4 108.564 11.630
12 99.1 488.8 4190.1 113.106 28.429
13 127.9 619.9 1265.6 102.703 43.890
Ave. 65.9 508.6 1709.4 190.828 31.410
Max 127.9 1482.9 7364.4 1253.989 98.116
Min 4.8 17.1 43.1 12.057 2.404
Table 6. NPS load of transportation area
Nonpoint source Load(kg/kmz)
Site Event No. BOD COD SS T-N T-P
1 133.90 310.72 165.89 36.13 3.00
2 47.75 103.27 49.98 7.78 1.10
3 138.09 246.40 100.79 22.53 1.82
3 4 62.17 182.65 155.39 28.49 1.68
5 16.04 39.25 40.09 4.81 0.29
6 118.11 233.46 147.63 18.07 2.46
7 121.95 288.90 234.20 25.55 4.33
8 104.40 223.55 143.25 18.90 2.33
9 51.9 142.5 93.3 21.800 5.502
10 31.1 66.0 211.5 7.352 3.341
11 278.7 5354 971.3 125.525 54.733
12 75.4 156.1 440.8 17.349 8.724
13 475.9 866.0 2404.7 130.139 67.182
4 14 208.3 978.1 2862.0 47.099 20.129
15 207.0 285.0 107.9 61.402 14.655
16 685.8 2775.3 1127.7 174.088 40.992
17 205.3 1035.1 5901.2 279.860 7.326
18 41.6 105.5 159.3 12.550 2.672
19 27.1 45.2 30.6 17.164 0.577
20 166.8 867.7 1183.5 113.469 19.125
Ave. 159.9 4743 826.6 58.503 13.098
Max 685.8 2775.3 5901.2 279.860 67.182
Min 16.0 39.3 30.6 4.810 0.290
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% X1: Antecedent Dry Days, X2: Rainfall Duration, X3: Total Rainfall, X4: Total Runoff, X5: Rainfall Intensity
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Table 8. Correlation coefficient of transportation area

X1 X2 X3 X4 X5 BOD COD SS TN TP
X1 Pearson 1 -.224 - 118 -.115 101 143 210 121 278 -.041
.598 573 573
X2 Pearson -.224 1 (*%) (*%) -.123 304 128 .041 138 (%)
.598 .980 .530 579 .549 .897
X3 Pearson -.118 (%) 1 (*%) *) (%% 323 416 *) (%%
573 .980 528 .565 .547 .867
X4 Pearson -.115 1 315 .389
**) (**) () (**) () (**)
.530 528 .803 791
X5 Pearson 101 -.123 *) *) 1 .361 .344 (+%) (+%) 391
.579 .565 .900 .668 .809
BOD Pearson 143 .304 (%% (%% .361 1 (%% .386 (%% (%%
900 477 709 575
COD Pearson 210 128 323 315 344 1
(**) (*) (**) (**)
.803 477 836
SS Pearson 121 .041 416 .389 (%) .386 *) 1 (**) .340
.549 .547 791 668 709 836 .547
TN Pearson 278 138 *) *) (*%) (+%) (+%) (%) 1 *)
573 .897 .867 .809 575 .547
TP Pearson -.041 391 .340 1
(**) (**) (**) (**) (**) (*)

% X1: Antecedent Dry Days, X2: Rainfall Duration, X3: Total Rainfall, X4: Total Runoff, X5: Rainfall Intensity
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Table 9. Comparison of correlation in the orchard area with transportation area
Orchard Area Transportation Area

BOD COD SS T-N T-P BOD COD SS T-N T-P
X1
X2 .689 .609 573
X3 760 915 827 .613 911 579 .549 .697
X4 929 788 721 .870 .565 547 867
X5 .624 .695 564 .803 791

% X1: Antecedent Dry Days, X2: Rainfall Duration, X3: Total Rainfall, X4: Total Runoff, X5: Rainfall Intensity
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