00000 Fundamentals of Hydrology (O O Runoff) Homework Answer

The kinematic wave equations for overlandflow on a rectangular slope are derived as

oh dq
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Suppose that the flow depth & is 0 anywhere on a rectangular slope at time t = 0 and rainfall
intensity r takes a constant value g from t = 0 tot = T. Att = T rainfall stops and for t > T the
rainfall intensity r is 0. The slope length is L. T is supposed to be less than {L/(arf ")}}/™ = t..
This condition means the rainfall stops before the characteristic curve starting at the upper end of
the slope reaches to the lower end of slope, because T is smaller than the time of concentration.
In this case, Calcurate the time that the characteristic curve starting at the top of slope at t = 0
reaches the slope end.
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(Answer)

The characteristic curve starting at x = 0 reaches
xX(T) = ary" ' T" (3)

att = T. At this time, the flow depth is given by

WT) = rT 4)

For t > T, rainfall intensity is zero. Thus the characteristic curve for t > T is obtained as

x(t) t t
d& = f am{h(T))" dt = am{h(T)}m_lf dt
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o x(t) = x(T) + am(roT)" 1t = T) = arg™ 1T + am(roT)" 1 (t = T) (5)

The time tc when the characteristic curve reaches at the end of slope is given by setting x(tc) = L.

Thus,
L= arg™ ' T" + am(rgT)" (tc = T) (6)

tc is given by
L—arp-tTm
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