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(1) Please explain following terms

(a) Albedo (4 points)

(b) Direct Runoff (4 points)

(¢) Instantaneous Unit Hydrograph (4 points)
(d) Linear Reservoir (4 points)

(e) Hydrologic Frequency Analysis (4 points)

(2) The SCS curve number method uses the following equation to determine direct runoff:

_ (P-0.25)? __ 1000
Q =545 Where §=—--10

(a) Please explain the meanings of S and CN (10 points)
{b) Compute the direct runoff from 10 inches of rainfall on a 100 acre watershed, in which 50% are

residential areas with CN=90 and 50% are pasture land with CN=60 (10 points)

(3) The figure below shows the unconfined ground water flow between two reservoirs. Please derive that

x(hi-hd
the water table can be simplified by the Dupuit Parabola: h(x)? = h2 + 2Chi—ho) using Darcy’s law.

(20 points)
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(4) For channel routing, the following equation is commonly used to relate the inflow and outflow at

sequent time steps:
Qj'i'l = lej+l + CZ"J + C3QJ
where I; and Q; areinflowand outflow at time j, respectively; [;,, and Qjs, areinflow and outflow

attime j + 1, respectively. ,

(a) Please determine the coefficients for €;, C,, and C3 using continuity equation I — @ = S/At and

storage function S = KQ (10 points)

(b) With K=12 hr and X=0.1, please calculate the outflow hydrograph for a river with the following inflow

hydrograph using the results obtained above (10 points)

T (hr) 6 12 18 | 24 | 30 | 36 | 42 | 48 | 54 | 60 | 66

Inflow (cms) | 40 90 170 280 210 150 120 95 75 55 40

(5) The following table shows the annual rainfall data from a rainfall station.

T(yr) 1 2 3 4 5 6 7 8 9 10

R (mm) 40 30 30 60 50 40 40 30 30 50

(a) Calculate the sample mean and the sample standard deviation (10 points)

(b) Please use EV1 to determine the rainfall for 10 year return period. The frequency factor K for EV1

distribution is : (10 points)

= _g[(}.swz +In [m (T i 1)”




