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1. Short answers (please explain what they are):
(a). Field capacity. (4 %)
(b). Coefficient of transmissivity. (4 %)
(c). Relative humidity. (4%)

(d). One-point method of velocity measurement. (3%)

2. (a). Recently, global climate change is one of the most frequent discussions in the hydrological field. No
matter it is because of the natural phenomenon or anthropogenic influence, on a globally averaged
basis, precipitation over land increased by about 2% over the period (1900-1998). Please list recent
trends in precipitation and streamflow in Taiwan regarding to the climate change issue. (5 %)

(b). The water that flows through river systems maintains the fisheries and habitat of aquatic ecosystems.
Both the temporal and spatial variability of the abundance of water therefore significantly affects the
persistence of aquatic communities. Please list the important hydrological characteristics that may
affect the aquatic ecosystems and briefly explain why. (5 %)

3. Streamflow data tabulated below is from a storm event. Assume the baseflow remained the same
during the recorded period.

Time (h) 0 |05 10 15 20 25 30 35 40 45 50 55 6.0 65
Streamflow (m>/s) | 10 | 30 110 190 240 320 380 370 270 160 100 40 10 10

(a). If the effective rainfall data is shown below, what is the watershed area? (8 %)

Time (hr) 0~1.5 1.5~3
ERH (cm) 2.0 3.0

(b). What is the 3-hour unit hydrograph U(3, t)? (8 %)
(c). What is the 1-hour unit hydrograph U(1, t)? (8 %)

(d). Assume the initial outflow is 10 m*/s and K=0.5 h, X =0.25. Please determine the outflow of 1.5"
hour from this reach by using the Muskingum Method. (8 %)

(e). If rainfall runoff event tabulated below is from same area and assume the baseflow remained the
same during the recorded period, please estimate the ®-index (8 %).

Time (hr) 0 {05 10 15 20 25 30 35 40 45 50 55 6.0
Streamflow (m%*/s) | 10 | 10 10 16 49 103 118 88 64 43 19 10 10

Rainfall (mm) 0 3 4 7 10 8 3 1 0
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4. The inflow hydrograph of a reservoir is tabulated below. When t = 0 day, the storage (S) of the reservoir is
40 m*/s/day and the outflow (Q) is 0 m%/s. Please calculate the outflow of the 3" day when At = 1 day
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and the relationship of outflow (Q) and storage (S) is shown as 0=

0 otherwise

Time (days) t o 1 2 3 4 5 6 7 8 9
Inflow (m>/s) 0 10 25 40 50 55 45 35 20 10 (15 %)

5. Recent record flooding on the Naughty River at Sweet Village has decided to reconsider building a flood
levee. A nearby rainfall gage on the river has a 60-year record. The ranked sample of annual
maximum hourly rainfall and sample moments are:

(a). The 3™ largest hourly rainfall (see table) occurred in the past year.

Rank  Rainfall (mm/hr
Based on the plotting position method and Weibull formula, what'’s (mm/he)

] i 1 195
the return period of this event? (5 %) 2 145
(b). If we only consider the mean and standard deviation of this record 3 108
and assume it fits the normal distribution, please use frequency
analysis to determine the designed hourly rainfall event of the
same return period you got from (a). (8 %) 59 25
(c). Following (a) & (b), if the runoff coefficient is 0.5, what is the 60 19
maximum designed flow by using rational formula in a 10 Km? Mean 48.5
watershed? (7 %) Stdv 30.0
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