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(1) Please explain the following terms

(a) Hypothesis of Unit Hydrograph. [5 conditions] (5%)

(b) The definition of Time of Concentration (t.). (5%)

(¢) Please list five distributions that are commonly used in hydrology. (5%)

(d) Rational Method. (5%)

(e) Evapotranspiration. (5%).

* The calculation process is necessary

(2) Using the Inflow records in Table 1, calculate the outflow by using the Muskingum method if X=0.2, K=2

hour, At=1 hour, and the outflow in hour 1 (I7) was 50 m?/s.

Table 1 Inflow records

Time (hour) 1 2 3 4
Inflow (m%s) | 50 | 80 | 120 ] 210

(a) Explain the hypothesis of the Muskingum method by drawing a diagram. (5%)

(b) Derive the Co, C1, C; of Muskingum method. (10%)

o o _—KE+05Ar
CTRKA-X)+03Ar
KX +0.5Ar

LT K- X)+0.5Ar
o _Ka=1)-05ar

T K(1-X)+0.54z
02 = Colz + Cl'll -+ 6201

(c) Calculating the outflow hydrograph of hours 2, 3, and 4. (10%)
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(3) Using the dsﬁved direct runoff hydrograph in Table 2, determine the 1-hr unit hydrograph for a 4-hr
storm have the following rain in Table 3. Assuming the @ value (the constant infiltration capacity) is 1

cm/hr.

Table 2 direct runoff hydrograph

Time(hr) 0 3 4 5 6 7 8 9 110 | 11
Runoff(cms) | 0 6 1231508 {11297 |61 |30 ] 11| 2 0

—,
[\

Table 3 Storm raw rain records

Time(hr) 1 2 3 4 5
rainfall(cm) 3 4 2 1 0

(a) Calculating the effective rain. (5%)
(b) Calculating 1-hr unit hydrograph. (10%)?

(¢) Calculating 2-hr unit hydrograph by using S-curve method. (10%)

(4) The relationship between the water level (H) and outflow (Q) of a reservoir is given in Table 4, and the
inflow relationship is provided in Table 5. The storage capacity is defined as S = AH, where the area A =
4000 m2. The calculation time step is At = 600 seconds. Using the Puls Reservoir Routing Method, calculate

the outflow in the first 30 minutes, assuming the reservoir was initially empty. (25 %)

Table 4 Table 5
Water Level Outflow Time Inflow
H (m) Q (cms) (min) I (cms)
0 0 0 0
1 5 10 20
2 10 20 30
3 30 30 60
4 40 40 100
5 65 50 50
6 70 60 40
7 80 70 20
8 90 80 0




