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ABSTRACT

This study is to investigate the effects of urbanization and Yuanshantze flood
diversion project on the downstream of Keelung River. However, most sub-catchments
along Keelung River are ungauged watershed without any hydrological analysis.
Therefore, a semi-distributed parallel-type linear reservoir rainfall-runoff model is

introduced to carry out the simulation of runoffs. The simulations of scenarios are
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designed based on the operational rules for flood diversion project. Then, a Nash model is

used to modify the discharge that is affected by urbanization. Finally, the simulations are

evaluated by the discharge of the peak and its time of arrival.

When the return period is high, the analytical results show that the increases of

floods to downstream are slight due to Yuanshantze flood diversion. Therefore, the study

demonstrates that the project obviously improves the flood mitigation effect on

downstream of Keelung River. Furthermore, the flood mitigation effect is decrease from

Yuanshantze flood diversion to its downstream.

Keywords: Urbanization, Flood diversion, Nash model, Semi-distributed parallel-type

linear reservoir rainfall-runoff model.
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Time (hours) Time (hours)
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Retum period: 2 years
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Wi ~ MU AL T R R GRIE o
FRD > B SE o] RS2 TR R ARAR 7 A
1% 200 FEE B 2 3 T R TR # L ER -

ARFFEEERE] 91 F 5 ARG KFIZZ
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x5 BUFERKEDMTRRILER

SAER | 2004 | 10045 | S04& | 254 | 204 | 104 5% 24 |EHAR

59 % 1000.00 | 900.00 | 820.00 - 710.00 | 620.00 | 520.00 | 340.00 | {7 E*

74 % 1000.00 | 900.00 | 820.00 - 710.00 | 620.00 | 560.00 | 340.00 | &&iFdp*

77 % 1090.00 | 990.00 | 910.00 - 780.00 | 680.00 | 560.00 | 360.00 | 47 IE*

78 4 1090.00 | 990.00 | 910.00 - 780.00 | 680.00 | 560.00 | 360.00 | &&iFdp*

87 4% 1070.00 | 1000.00 | 920.00 - 790.00 | 690.00 | 560.00 | 340.00 | iTEiE*

90 4 1540.00 | 1440.00 | 1330.00 - 1160.00 | 1010.00 | 840.00 | 540.00 | 4 i 3p*

90 4 1620.00 | 1520.00 | 1390.00 - 1200.00 | 1040.00 | 850.00 | 550.00 | 47# >

91 45 A(1)| 1618.00 | 152.00 | 1375.00 - 1186.00 | 1022.00 | 837.00 | 524.00 | 426>

91 % 5 A(2)| 1801.00 | 1661.00 | 1503.00 - 1286.00 | 1102.00 | 893.00 | 536.00 | 4 i 3p*

91 4 10 A | 1780.00 | 1640.00 | 1480.00 - 1260.00 | 1080.00 | 870.00 | 550.00 | 47# k>
AokHdr | 199535 | 1821.20 | 1652.99 | 1442.13 - 1159.99 | 939.18 | 605.52

AR ¢ RIS EF AR KR L AT T AMEEH(RE 91510 A)
BEHr  RET B LTI E-TRARAZHREREIF£5A)
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] 200-year return period at YunSanTsz (casel)
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lower boundary of the separated rule
7 separated flow
----- max loading at YunSanTsz (1855)
7 1200— h
E
= .
S
]
2 800—
400—
N
0= T (R R e e |
0 20 40 60 80 100

time (hour)
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BB ] 2 B 1 HE PR A K R 0 A R
e 5 Fror o HA B TR S T REL 90
T2 ARG AR TR B ka3
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R — SRR o RRES T LR B L7t
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®7T BEBEEUFDHTBEHEREDREBMYS)

A | R f_fr;‘n'n\;‘,%fi 3F;£fai3‘éa\>‘% StE ST | 2 RE A | 5 REIQ)
RE ®iRE (1) ) (%) (%)
BT 1995.35 335.38 888.56 1660 1439.79 83.19 72.16
RIRYUE - - - - R . j
B2ts 3134 555.6 1153 2578.4 1981 82.27 63.21
o - - - - - - -
NS 3142 1867 2062 1275 1080 40.58 34.37
KEH 3476 2620 2750 856 726 24.63 20.89
HEIE - - - - - - -
Rl 3471 2404 2585 1067 886 30.74 25.53
RERINE - - - - - - -
® 2 4143 3493 3607 650 536 15.69 12.94
B i - - - - - - -
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RALE - - - - - - -
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HEL R T L RUE 2 M GG R R - R
56 FE A LB 87 2 GALER A ST AT 2 L
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Landuse from 1967 to 1998
4 [© © o Landuse
Y =0.065 * (X-84)+10.83

landuse (%)
o0
|

o
00®
o
4 ot

a

ATTTITTTITI I I T T T I T T I T T T TTT771]
5657585960616263646566676869707172737475767778 7980818283 84858687

56-87 years

16 AT KBRE 56 FERE 87 T2 TibFl
FEEEREB

3.6
Optimum N when K is 2
b O0—©—© casel
32+
N

2.8
24—
2

| T T l T T I
2 5 10 25 50 100 200

Retum period (years)
17 ABEXBAARIREEBE ML ESH
N ZRIRE

t B2 U, BIES BAL IR & Pk B 05 %1 B BT 7R
RRIEEAE » P AITEL S S BT 62 i T b A FLRTTRS
e —4 LI 2 8 N BRI E 2 A8 K
THIAR > HERANZR 8 258 7 Ml o B EHTHIRS 2 IR -
HEGEHREE R ASE KRR 13.879%I 2 B
(IFEAR ¢ B IS 200 SRy - HEAHR EiHE
FEAEKETERS 25.741% - [N IR B 4
o BN RN 2N E KN T 2 i
B o

#* 8 RIESEXKBFAEERAEAERS BT
=

FTH, t Landuse
mee)] N oy | Y| )
2 3399 2 10.744 | 4.798 0.124 | 13.879
5 3.026| 2 | 0.845| 4.052 0.135 | 18.302
10 |2.894| 2 | 0.890| 3.788 0.139 | 20.352
25 27831 2 10926 | 3.566 0.143 | 22.344
50 2720 2 | 0.941| 3.440 0.145 | 23.596
100 [2.690| 2 | 0951 3.380 0.146 | 24.223
200 |2.622| 2 |0.959| 3.245 0.149 | 25.741

2 (15) A 1A 3E K T A8 2 3 E 5
0.065% » FHILATHER 10 LR R 2L EI
R I 2 B N > iE— 0 R EEG T E
e AL RUE R B i 2 Ll b R i E1 3
%l b AR 9 Fiio o B3R 9 ATAIN » FE#T
i LR 2 f 8 0 10 FFAR LA 2 4F 2 uttkig
FZIFZIEEAT 0.245 /N > UG 2.467%
B BB 200 IR H Ut FEREZI$2RT 0.105
/N > TR T 1.478% o FHAET i LXUE 2 52
B A BYU 2 Ut BRI 2 AT - iR
G2 8 - A5 DIERIREA 2 B 2 8Lk »
HHL 200 £ 288 bR ] o LIS & R % > 200
BB BTSSR 1995.35 mYs » 10 4
BARE T LB Z 8 > SR EFEE 2025.02
m’/s » $11 29.67 m’/s LR ¢ MR T
il Bl 2 A ARG S 200 FE L ZERER
5088.23 m’/s » FEES AL RUME & 2% - B RIT
il 75.66 m*/s 55 5163.89 m’/se A] HE% &0
ZMERZREN AT b E 2 EERE T > BT
e 2 BT EHRT 3 15 o TR IR
[ I S AL i b R e 2 S I R
A1 10 f7R e

P B A A S 1 L T A B R B AR I
AT 17 B B K R = B AV 38 2 T A B o R
FTEERE > 15% 11 B3R 12 iR » BRREmidat 2 (&
MR ELI 200 4> €% 11 JTEEEGET
fEO1 £ 10 A) ~ KRIFFerEERE R % 25 it
R MESE J7 AP HEK 200 4 B U/ 2516 2 2RI
FEAIE 1780 m’/s ~ 1995.35 m’/s K 2025.02
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*9 hESEKESERBIERRRSHSELHLBE 2 LLBRE

FHAEIEN SR 10 FHFFHATIH S H
AR 0| tn U, N K tn g, | FEEERAT | e
(4F) (hours) (hours) B M (hours) (%)
2 3399 2 | 4798 | 0.124 | 3277 | 2 | 4553 | 0.127 0.245 2.467
5 3.026| 2 | 4052 | 0.135 | 2942 | 2 3.885 | 0.137 0.168 1.960
10 [2.894| 2 3.788 | 0.139 | 2.822 | 2 3.649 | 0.141 0.145 1.797
25 2783 2 3.566 | 0.143 | 2719 | 2 3.438 | 0.145 0.128 1.667
50 2720 2 | 3.440 | 0.145 | 2.661 2 3322 | 0.147 0.118 1.594
100 (2690 2 | 3.380 | 0.146 | 2.633 2 3.266 | 0.148 0.114 1.561
200 |2.622| 2 3245 | 0.149 | 2570 | 2 | 3.140 | 0.151 0.105 1.487
£ 10 RBEXKBPHSSERPTRIOVEE 10 FHEMEAELEE 81 m's
e 25 s 218 4
200 100 50 4 25 % 10 4 5% 2 5
1995.35 1821.20 1652.99 1442.13 1159.99 939.18 605.52
B F 2025.02 1849.62 1679.33 1466.17 1180.83 957.59 620.46
(29.67) (28.42) (26.34) (24.04) (20.84) (1841) (14.94)
3134.00 2802.40 2482.67 2109.41 1641.02 1291.34 789.51
B2t 3180.60 2846.14 2522.23 2144.58 1670.50 1316.65 808.99
(46.60) (43.74) (39.57) (35.17) (29.48) (25.31) (19.48)
3142.03 2794.09 2470.35 2074.71 1598.84 1250.25 763.22
NIEAG 3188.75 2837.70 2509.72 2109.30 1627.57 1274.75 782.04
(46.72) (43.61) (39.37) (34.59) (28.73) (24.50) (18.83)
3476.69 3069.99 2706.64 2280.61 1749.10 1361.57 824.41
KEWE 3528.38 3117.90 2749.77 2318.63 1780.53 1388.25 844.74
(51.70) (47.92) (43.14) (38.02) (31.43) (26.68) (20.34)
347133 3013.73 2675.60 2192.90 1676.35 1301.20 789.49
Y 3522.95 3060.76 2657.28 2229.46 1706.47 1326.70 808.97
(51.62) (47.04) (41.69) (36.56) (30.12) (25.50) (19.48)
4143.23 3568.94 3093.94 2612.23 2013.81 1592.72 978.68
k2 4204.84 3624.64 3142.89 2655.79 2049.99 1623.94 1002.82
(61.61) (55.70) (19.300) (43.55) (36.18) (31.21) (24.14)
4466.18 3795.15 3249.65 2725.18 2083.87 1620.73 984.03
Pey=F: 1 4532.59 3854.39 3301.44 2770.62 212131 1652.49 1008.31
(66.41) (59.23) (51.79) (45.44) (37.44) (31.76) (24.27)
5088.23 4299.10 3665.70 3072.46 2350.53 1839.69 1124.94
i KA 5163.89 4366.20 3724.12 3123.68 2392.77 1875.75 1152.69
(75.66) (67.10) (58.42) (51.23) (42.23) (36.05) (27.75)

L 5 AE 10 F4& EEIMSEF -

m’/s o I AR 4347 AR K BERR I — R i
2 B 2 AR e B 1 T I i ML 2 BB
Eifili 21535 m's : BEE 10 FRZEHi{LE
BB IF R & R B IERTIE N 29.67
m’/s o (@ i 2 IR  ATEER A 2 B A

FERRIE ~ AW S eI SR 5 BT T LU T
> or &Gz 200 £F = BT LR B E 23 5 R
20.05~22.48 7 22.81 - S/ EGHEE T HA
EACERE R I RE 90 £ 9 F 17 HAnF et
2 1900 m/s FRIRA » FCLHT BHAERS 21.40 o HHIL

_71_




7 11 BEEURESNSEREIHKERR
A-EH5 B4 :m/s @AF : 88.78 km?
A h i R 3
- 200 100 50 25 3 20 5 10 5 5 4 2
Sl 1780.00 | 1640.00 | 1480.00 - 1260.00 | 1080.00 | 870.00 550.00
© (20.05) (18.47) (16.67) - (14.19) (12.17) (9.80) (6.20)
42 1995.35 | 1821.20 | 1652.99 | 1442.13 - 1159.99 | 939.18 605.52
¥ (22.48) (20.51) (18.62) (16.24) - (13.07) (10.58) (6.82)
Sl 2025.02 | 1849.62 | 167933 | 1466.17 - 1180.83 957.59 620.46
(22.81) (20.83) (18.92) (16.51) - (13.3) (10.79) (6.99)

LAARR
2. F o Ap 3 B A AR K R T R — I AR X AR
3AREABMA 2 4 fF 10 FRASEAE o

4 AERABLA M
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