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1. (10%) ZABAHRGEM—8 5 FH » b5 SHREBLLES ¢ (5 km,S km), (-5 km,5 km), (-5 km, -5 km), (0 km, -10 km), (5 km, -5 km) -
AT EAELE s AR TSR R T FEAMAT « A% A Kk (Thiessen method) B EEAKEFHERE -

(Gage no. 1 2 3 4 5 6 7 8 _ 9
Coordinates (km)  (7,4) G4 (25 (10,1)  (3,-3) -7-7y (23 (2-10) (0,0)
Rainfall (mm) 70 60 40 50 100 90 60 40 80

2. (20%) R T It Hab i 2 2 8 A2 BNy £ @M T K@ (total quantity of precipitable water in depth per area) : 3k
£.B 100 kPa 3 & A8 15°C~ £,BB P (lapserate) 6.8°C/km.

3. 0%) (DR T HEFE L —48 SCSZAMEMB & | bR RIEAEL0 4548 - KARE R A=4 km? ~ HFFR) T=2 /0¥, (zj AT
A=10 54869 Bin B4 ol S B 423k (S-hydrograph method ) 4k AF30 S BB - |

4. (20%) (1)34k ¥ 20 F Green-Ampt 3% 69 Hik 4 4 551 (ponding time £,) ~ #2085/ (equivalent time £,) 2K, ¢ ¢, = ifg:{l% ;

to = t, — 2| F, ~ pAOIN(L + 52| ()32 Greon-Ampt s34 4 A & F=5 om BT & R 49BHM L RAARAE T e T © RER

# (3 cm/hr for 3 hours)~ #5038 + &5 4 2 fafo & 5.~0.35~ % 2 FLIR % 00486 At + 3 £ IR J1 7K 57 y=16.8 cm~ 7K 7 1% ¥ 4% 3k K=0.62
em/hr - '

5. (20%) (1) ZREALFTICH ~ £y LA AHEN -CN e TR + A SCSHHELF 3 NFEKERE 150mm FRFH 0 BT
M mABEERERE AP, (2) RIFATAL T » 3 F 85 (runoff coefficient) C A M 48 % (constant rate of abstraction) @ -

Before urbanization

Land use Forest

Soil group A B

CN 30 55

Coverage (%) 60 40

After urbanization

Land use Combo Road - Meadow Forest
CN 85 95 50 40
Coverage (%) 50 | 15 15 20

6. (10%) ¥3Eey 16 FRREFLTFEAAF: (1) RASLEARTAEAEIABHEESHEE (2) A FFH 2% (Chi-square
test ; 0=0.05) BB EEFAERBBELETHFLSTEIH -

© Year 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015
P (mm) 330 160 180 135 330 210 450 230 350 170 300 460 170 290 410 350

Laa
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T #£2Rxz¥% 27

Cumulative probability of the standard normal distribution
z 00 01 92 .03 .4 05 06 07 08 .09

0.0 0.5000 0.540 0.5080 0.5120 0.5160 0.5199 0.523% 0.5279 0.5319 0.5359
0.1 0.5398 0.5438 0.5478 0.5517 €.5557 0.5596 0.5636 0.5675 0.5714 0.5753
0.2 0.5793 0.5832 0.5871 0.5910 0.5948 0.5987 0.6026 0.6064 0.6103 0.6141
0.3 0.6179 06.6217 0.6255 0.6293 0.6331 0.6368 0.6406 0.6443 0.6480 0.6517
0.4 0.6554 0.6591 0.6628 0.6664 0.6700 0.6736 0.6772 0.6808 0.6844 0,6879

0.5 0.6915 0.6950 0.6985 0.7019 0.7054 0.7088 0.7123 (.7157 0.7190 0.7224
0.6 0.7257 0.7291 0.7324 0.7357 0.738% 0.7422 0.7454 0.7486 0.7517 0.7549
0.7 0.7580 0.7611 0.7642 0.7673 0.7M04 0.7734 0.7764 0.7794 0.7823 0.7852
0.8 0.7881 0.7910 0.793% 0.7967 0.7995 0.8023 0.8051 0.3078 0.B106 0.8133
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.3289 0.8315 0.8340 0.8365 0.8389

1.4 0.8413 0.8438 0.8461 0.8435 '0.8508 0.8531 0.8554 0.8577 0.8599 0.8621
11 0.8643 0.8665 0.8686 0.8708 0.8729 0.8749 0.8770 0.8790 0.8310 0.8830
1.2 0.8849 0.8865 0.8888 0.8907 0.8925 0.8944 0.8962 0.8980 0.8997 0.9015
1.3 0.9032 0.504% 0.9066 0.9082 0.909% 0.9115 0.9131 0.8147 0.9162 09177
14 0.9192 0.9207 0.9222 0.9236 0.9251 0.9265 0.927% 0.9292 0.9306 0.9319

1.5 0.9332 0.9345 0.9357 0.9370 0.9382 0.93%4 0.9406 0.9418 0.9429 0.9441
1.6 0.9452 0.9463 0.5474 0.9484 0.9495 0.5505 0.9515 0.9525 0.8535 0,9545
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.9599 0.9608 0.9616 0.9625 0.9633
1.8 0.9541 0.9649 0.9656 0.9664 0.967F1 0.9678 0.9686 0.9693 0.965% 0.9706
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 0.9744 0.9750 0.9756 0.9761 0.9767

2.4 0.9772 0.9778 0.9783 0,9788 09793 0.9798 0.9303 0.9308 0.9812 0.9817
2.1 0.9821 0.9826 0.9830 0.9834 0.9838 0.9842 0.9846 0.9850 0.9854 0.9857
2.2 0.9851 0.9864 0.9368 0.9871 0.9875 0.9878 0.9881 0.9884 0.9887 0.98%0
2.3 0.9893 0.9896 0.9898 0.9901 0.9904 0.9966 0.9309 0.9911 0.9913 0.9916
24 0.9918 0.9920 0.9922 0.5925 0.9927 0.9929 0.9931 0.9932 0.9934 0.9936

2.5 0.9938 0.9940 0.9941 0.9943 0.9945 0.9946 0.9948 0.9949 0.9951 0.9952
2.6 0.9953 0.9955 0.9956 0.9957 0.9959 0.9960 0.9961 0.9962 0.9963 0.9964
2.7 0.9865 0.9966 0.9967 05968 0.9969 0.9970 0.5571 0.9972 0.9973 0.9974
2.8 0.9974 0.9975 09976 0.9977 0.9977 0.9978 0.9979 0.5979 0.9580 0.9981
2.9 0.9081 0.9982 0.9982 0.9983 0.9984 0.9384 0.9985 0.9985 0.9986 0.9986

.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.9989 0.9989 0.9989 0.9990 0.9990
3.1 0.9930 0,9991 0.9991 0.9991 0,9992 0.9992 0.9992 0.9992 0.9993 0.9993
3.2 0.9993 0.9993 0.9994 0.9994 0.9994 0.9994 0.9994 0.9995 0.9995 0.9995
33 0.9995 0.9995 0.9995 0.9996 0.99%6 0.99%6 0.9996 0.9996 0.9996 0.9997
3.4 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9997 0.9998

Degrees . .
m:c{om a = 99 88 .95 86 .80 70 . S0 30 20 16 .05 02 .01
1 000157~ 000628  .00383 0158 0642 .14B 455 1.074 1.642 2706 3841 5412 6635
2 0201 0404 103 211 446 713 1386 2408 3219 4.605 65991 7.824 9210
3 115 185 352 584  1.005 1424 2366 0685 4642 6251 7.815 8837 11341
4 287 428 1064 1.649 2195 3357 4878 5089 7770 0488 11.868 13277
5 554 752 ' 1145  1.610 2343 3000 1A% 6064 7.289 97236 11.070 13.388 15086
& 872 1134 1.635 2204 3070 3.828 5348 7.231 B8.558 10.645 12.502 15.033. 16.812 .
7 . 1239 1.564 2167 2833 2B22 - 4.671 6346 8383 9.803 12017 14067 16622 18.475
8 . 1.648 2032 2733 8490 4504 6527 7.344 9524 11.030 13362 15507 185188 20.090
8 2,088 2.532 '3325  4.1B8  5.380 6393 8343 10,656 12.242 14.884 16919 19.678 21856
10 2.558 3.058 3940 4865 6178  7.267 B5.342 11.781 13.442 15987 18.307 21161 23.209
11 .. 3053 . 3609 4575 5578 6589 8148 10941 12.800 14.531 17.276 19.675 22.618 24.725
12 3.571 4178 - 5226 6304 7.867 9034 11540 14011 15.812 18549 21.025 24054 26217
13 4107 4765 5802  7.042 6634 926 12340 15119 16.985 19812 22362 25472 D7.668
14 4.660 5.368 6.571 7.790 0467 10.821 13338 16222 1B.151 21064 23685 25873 20.141
15 5.228 5985 - 7.261 8.547 - 10.307 11.721 14.339 17.322 19.311 22,307 24696 28255 30578
16 5.812 6614. 7962 8312 11152 12.624 15338 T18.418 20465 23542 28206 20.633 32.000
17 6.408 7.255 8672 10085 12002 13531 18338 19511 21.615 24769 27.587 30995 33.409
18 7.015 7.906 94390  10.885 12.857 14.44D 17.338 20601 22.760 25989 P2B.860 32346 34.805
18 7.633 8567 1017 116561 13.716 15.352 1B.338 21.880 23.900 27.204 30.144 33687 36181
20 8.260 9237 10,851 12443 14.578 16266 10.337 22.776 25.038 28412 31410 35020 37.568
21 8.887 8.915°  11.507  13.240 15445 17.182 20.337 23.858 26.171 29.615 32,671 35343 35832

22 9.642 -10.600. 12.338 14.041 18314 18.101 21.337 24.93¢ 27.301 30.813 33.924 37.659 40,289
23 . 10186 11.293 13.091 14.848 17.187 19.021 22:337 25018 28.429 32.007 35172 32958 41.638
24 10.856 11.892 13.848 15.650 18.062 19.943 23337 27.006 20.553 33.196 36415 40270 42980
25 11.524 . 12.697 14.811 168473 18.940 20.867 24.337 2B.172 30.675 B34.382 37.652 41.566 44314

26 12.188 13.408 15378 17.202  19.820 21.792 25336 29.246 31.795 35563 38.885 42856 45.842
27 12.878 14.125 16.151 18.114 20703 22.713 26336 30316 32.812 36.741 4D.113 44.14D 46.953
28 13.565 14.847 16.928 18.939 21.588 23.647 27.336 31.391 34027 Aa7.916 41.337 45418 48278
29 14.266 15.574 17.708 19.768 22475 24.577 2B.338 32461 35.139 35,087 42557 46.693 40.588
a0 14.953 16,306 - 18.483 20,508 23364 25508 29435 33530 H6D250 40258 43,773 47.962 S50.802

FER AN

Chi-square estimation y1.a°






