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1. Please use “>", “<” or “=" to compare the following factors and briefly expiain your reasons.
{a}. Same me storm event, di yff hydr,

2. Short answers (please explain what they are):
(a). Flow duration curve. {4 %)
(b). Double-mass curve. {4 %)
(c}. Depth-area-duration curve. (4 %)

3. Please explain how to estimate the 100-year event from 20 years hourly precipitation data. {10 %)

4. The Muskingum river routing equation, O,.; = C}l;:; + Cal;+ C310,.  Please derive the equation based on the
assumption [S = al +60; §is the total channel storage] by giving C,, C;, Cs. (10 %)

5. Assume the annual maximum streamflow of a station is log-normal distribution. The median of the streamfiow
data series is 1000 cms. The standard deviation of the log streamflow data is 1.25.  If the levee near this gauge
station is designed for 10000 cms.  Please calculate the probability of getting flood twice in this area in 5 years?
(10 %)

6. After a storm event, Taiker decided to check the streamflow data from Water Resources Agency website (Shown
below). Assume the baseflow remained 10 m?/s during the recorded period and the ®-indexis1cm/hr. The
depth of the rainfall was 4 cm in the first 2 hours and 6 ¢cm in the next 2 hours.

Time {h) O 05 10 15 20 25 30 35 40 45 50 55 60 65 7.0
Streamflow (m°/s) | 10 25 85 145 175 220 295 355 385 385 280 160 100 40 10

(a). What is the watershed area? (6 %)

(b). Taiker wanted to use this hydrograph as inflow to practice the Muskingum Method. The initial outfiow is 10
m®/s. Determine the outflow of 1.5" hour from this reach if K = 0.5 hr, X =0.25 (8 %)

{c). In the same watershed, determine the new streamflow hydrograph after 3 cm/hr in the first 1.5 hours and 2
cm/hr in the next hour? Assuming loss and the baseflow remain the same. (16 %}

7. The locations of the three exactly the same pumping wells (A, B, and C) are shown in below figure. After 5 hours
pumping (Q=0.02 cms), the drawdown curve of each well is shown in below

table, what is the actual drawdown at point Q? {10%) c{-20,15) Atz 2
Distance(m) | 20 30 40 50 60 70 80 90 100 150 _ ,
Drawdown (m) | 1.1 0.95 0.87 0.75 0.67 055 050 045 041 024 v
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8. The Water Resources Agency has recently finished a pilot project to use the water in the hyporheic zone {({RiK),

Please briefly introduce the project and define what the water ({RFi7K) is.  Please also list the pros and cons of
using this water. {12 %)

Entry is area A under the standard normal curve from —ov 10 2(A)

z 00 .61 02 02 - 04 05 A6 07 08 09

A1 SD00 .Sp40 5080 L5120 L5150 L5199 5239 5279 539 (5359
A 5198 - 3438 8478 8517 5557 5586 5636 5675 5714 L5753
21 .5793 5832 SBTI 5910 5848 5987 6026 6064 4103 G4l
33 8179 6217 6255 6293 6331 G358 6406 6Rd3 64RO 8517
45 6554 659F 6628 6664 6700 6736 6772 6808 L6344  GRTS

5§ -6915 6950 6985 yO01Z 0S4 J20BE (WE23 JMS5? 790 7224
S P CTRST 0 TRDY L7324 (73ST F3RD F422 1454 74BE LTSI UTS49
T4 ¥SBG 7611 FE42 L7673 LTMM UFI34 7784 T4 7823 L7852
81 JTER1L o100 (7938 (F96T (7985 BO23 8050 .BO7E BI0s L8133
S L8159 Bigs B2 - B238 B264 8289 8315 .B34G .B3GS (B389

1.0 | 8413 8438 3461 8485 B508 .8531 8554 8577  _§s59  .B&ZI
1.1 § 8643 8665 8686 5708 8729 8748 8T7¢ .8Y9 8810 .BEM
I.2 | 8845 2860  B8EE  B907  RU25 8944 8962 5920  _89%Y 90IS
£3 1 9032 9049 5066 9082 3093 St %3l 9147 162 9177
E4 1 9192 9200 9222 9236 .925F 0265 9273 9292 9306 9319
05| 9332 9345 9157 9370 .93B2 9394 (406 9418 9429 9441
6] 2452 9463 5474 9484 9495 9505 9515 9325 9535 9545
A1 855 9564 9573 9582 9591 9599 SG6OR 9616 9625 9633
BB 1 O64F 0648 9656 D664 9871 9678 9686 3693 9699 9706
19 | 9713 9715 9726 9732 9F38 9T 9750 9756 9761 9767
20 [ 9772  9TTR 97B3 9788 9793 .9veR 9803 9808 98{2 9817
21 8821 9838 9830 9834 98M 9842 9846 9850 9854 9857
22 [ 9861 9864 OB68 .987F 9875 9873 9881 9884  9EE7 9390
23 p 98953 9306 9898 9901 9504 G006 9MH 851 5313 W96
24 | 9918 9920 9922 9925 92T 9920 9931 9332 .9934 9936




