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The influences of rainfall patterns and infiltration
on kinematic wave overland flow

Student :Hsiu-Chen Lu Advisors : Jinn-Chuang Yang
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Institute of Civil Engineering
National Chiao Tung University

ABSTRACT

In this study, based on one-dimensional kinematic wave overland flow
theory and Green-Ampt infiltration theory, the effects of rainfall patterns
and infiltration on overland flow.are,examined. First, four hypothetical
rainfall patterns, including uniform,,delayed, advanced, and intermediate
rainfall patterns, in temporal distribution -are used to conduct this
examination. The moving storm with different rainfall patterns in spatial
distribution is then applied to_further investigations. The results show that
the overland flow is significantlyrelated to the rainfall patterns and
infiltration. The delayed rainfall pattern produces larger peak discharge
with the latest occurrence than the other three ones. The peak discharge
of the uniform rainfall pattern is largely underestimated as compared with
the other three rainfall patterns. For the advanced rainfall pattern, the time
to peak discharge is shorter than those of the others. In addition, the
infiltration could not only decrease the discharge but also affect the
runoff pattern of overland flow.

Keywords: kinematic wave overland flow ;" Green-Ampt infiltration theory
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D : "% = 2t FF(rainfall duration)

f @ » ;% Z(infiltration rate)

f° 1~ ;%4 # (infiltration capacity)

F @ % # » %% & (cumulative infiltration depth)
h : -k ;% (water depth)

hy * #KiF

h, @ B4k i K ER

i © *% % 5 & (rainfall intensity)

i, @ 4Z/% "% % £ (rate of excess rainfall)

K : -k 4 &3 %8 (hydraulic conductivity)

L: e &R

L, !+ & TIFRE
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n @ & B A=z f(Manning’s roughness coefficient)
S, © ¥ % # & (slope)

S, © B A (friction slope)



t, : f kP (ponding time)

q . ¥ =% &/t £ (discharge per unit width)
V, ! kS EaE R

6, 2HE Faihg KE

n + 3 ¥ 3L (effective porosity)

w b R4 ez v 4 -K EE (suction head)
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