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Estimation of runoff coefficient through impervious covers
analysis using long—term outflow simulation
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Abstract : The changes of rainfall pattern and impervious covers have increased disaster risks in urbanized areas, Impervious
covers such as roads and building roofs have been dramatically increased, So, it is falling the ability safety of flood defense equip-
ments to exist, Runoff coefficient means ratio of runoff by whole rainfall which is able to directly contribute at surface runoff during
rainfall event, The application of accurate runoff coefficients is very important in sewer pipelines design,

This study has been performed to estimate runoff characteristics change which are applicable to the process of sewer pipe-
lines design or various public facilities design. It has used the SHER model, a long-term runoff model, to analyze the impact of a
rising impervious covers on runoff coefficient change. It thus analyzed the long-term runoff to analyze rainfall basins extraction.
Consequently, it was found that impervious surfaces could be a important factor for urban flood control, We could suggest the
application of accurate runoff coefficients in accordance to the land Impervious covers, The average increase rates of runoff coef-
ficients increased 0,011 for 1% increase of impervious covers, By having the application of the results, we could improve plans
for facilities design.
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Table 1. Runoff coefficient about Landuse

Type of drainage area Runoff coefficient
Min, Max,
Residential(Apartment) 0.50 0.70
Residential(Single-family) 0.60 0.75
Residential(suburban) 0.30 0.40
Business(Neighborhood) 0.70 0.95
Business(Downtown) 0.70 0.95
Industrial(Heavy) 0.60 0.90
Public area 0.65 0.75
Streets(Asphaltic) 0.70 0.95
Streets(Drives and walks) 0.75 0.85
Streets(Railroad) 0.20 0.40
maimzii;lllg lct‘iiyd(r(icsvff)rtlt(m*n) 0.60 0.75
Facilities area of maintaining city(Forest) 0.10 0.25
Bare area 0.30 0.40
Opensapce(rice paddy) 0.70 0.80
Opensapce(a field) 0.45 0.60
Opensapce(etc) 0.50 0.75
River and pond 1.00 1.00
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Table 2, The outlier for runoff coefficients on the decades [ | : rainfall intensity(mm/hr)]

Regression equation of runoff coefficient
Rainfall duration J Basin
1960yrs 1980yrs 2000yrs

Ihr All 0.0295 X LN(I) + 0.0598 0.0613 X LN(I) + 0.2157 | 0,0800 X LN(I) + 0.2750
Downtown 0.0392 X LN(I) + 0.0675 0.0736 X LN(I) + 0,2496 | 0.0781 X LN(I) + 0,4912

All 0.0306 X LN(I) + 0.0745 0.0521 X LN(I) + 0.2674 | 0,0668 X LN(I) + 0.3413

2he Downtown 0.0423 X LN(I) + 0,0849 0.0636 X LN(I) + 0.3100 | 0.0895 X LN(I) + 0,4549

) All 0.0341 X LN(I) + 0,0798 0.0495 X LN(I) + 0.2919 | 0.0609 X LN(I) + 0.3750

she Downtown 0.0488 X LN(I) + 0,0883 0.0619 X LN(I) + 0.3376 | 0,0818 XLN(I) + 0.4997

Table 3. The outlier for runoff coefficient on rainfall events in Table 5, The outlier for runoff coefficient on rainfall events in

1960yrs 2000yrs
Increase rate of runoff Increase rate of runoff
- —_—— coefficient Inc}-:asé seetion Rainfall coefficient . ;;rfirgca;eion
ection . magnification 8
duration | 20 mm/ | @20 mm/ @) duration | @20 mm/ | @20 mm/ @/Q)
hr > hr < hr > hr <
1hr 0.007 0.001 7.0 thr 0.015 0.002 7.5
All All -
2h 1 2
(11.3%) 2hr 0.008 0.001 8.0 (48.5%) r 0.017 0.00 8.5
3hr 0.009 0.001 9.0 3hr 0.015 0.002 7.5
Down 1hr 0.006 0.001 6.0 Down thr 0.015 0.002 75
-town 2hr 0.006 0.001 6.0 -town 2hr 0.013 0.002 6.5
50,
(A3.2%) 1 3y 0.006 0.001 6.0 (G4.5%) 1 3y 0.012 0.001 12

comment : () is impervious rates comment : () is impervious rates

Table 4, The outlier for runoff coefficient on rainfall events in
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Table 6. Variations of runoff coefficients

Duration 1 hr 2 hr 3 hr

10yr Return period rainfall 74.8 mm 103.4 mm 120.4 mm

) . ’ 1960yrs 1980yrs 2000yrs 1960yrs 1980yrs 2000yrs 1960yrs 1980yrs 2000yrs

Years(mpervious fte) (13 100y | (43.0%) | (64.5%) | (13.1%) | (43.9%) | (64.5%) | (13.19%) | (43.9%) | (64.5%)
All of ] Basin 0.19 0.48 0.62 0.20 0.47 0.60 0.21 0.47 0.60
Downbasin of J Basin 0.24 0.57 0.83 0.25 0.56 0.81 0.27 0.57 0.80
1.0 - - 1.0
<©Rainfall duration Thr Orainfall intensity 2~5(mm/hr)

. +Rainfall duration 2hr SR _y +rainfall intensity 10~15(mm/hr) o
S XRainfall duration 3hr S Xrainfall intensity 25~30(mm/hr) X
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= = X
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Fig. 11, Relation of impervious rates and runoff coefficients
about rain durations,
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Table 7, Variations of runoff coefficients in for the range runoff
coefficient standards
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4 4
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