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Integrated Investigation and Regulation
Planning of Mabihau Watershed

Abstract

On the 2nd of July, 2004, th®lindulle Typhoonbrought infrequently
heavy rains and serious damages to Taiwan, cal@® Flood . YongAn

Community is a rural community in Mabihau Watershed. During the 72 Flood,
debris flow destroyed several buildings andfftc system in and around the
community; in addition, a section of the Mabihau River near the community
filled up with debris. In September of the same year, the Aere Typhoon caused
more serious disaster to this area than the 72 Flood did.

To protect lves and property from debris disaster in thkabihau
Watershed mitigation planning was taken under Project of Preventing

Flood-prone Area from Damage .

First, the collection of basic data

This planning has collected the necessary data, including ttee ada
physiography, hydrology, humanity, traffic, lande, environment ecology and
the disasters over the years.

€ 1( Location

The project area is located at Fm Township, Miaoli County in central
Taiwan. YongAn Community in the area is bounded by Metu Creek and
its branch on the north and the south, respectively. These two streams belong to
tributaries of the D&\n River.

€ 2( Traffic

Da-An path, which strings up the communities of XiaBig Shi-Lin, and
Da-An, is an artery of the traffic in theea.

€ 3( Climate

Average annual precipitation approximates 2,000 mm, and the rainy
season is mainly in summer. Average annual temperaturetis.23

(4 ) Topography

0-9



The topographic relief is great. About 80% of

the area distribute in the

mountainsides with an elevation of 1,000,000 m; slopes are mostly steeper
than 20/ .

€ 5

Geology

Oligocene submetamorphic rocks (argillite) and Miocene sedimentary
rocks (sandstone and shale) occupy the eastern half and the western half parts
of the area, respectilye Several longitudinal faults cross the whole area and
fracture these rocks.

€ 6 Ecological Environment

The Ecological
Xue-ShanKeng Creek Wild Animal Settle Area and perennial streams.

Sensitivity Zones

Second Sigificant Disasters

in the project area include

rg/ilgf;" Cumulative
Date Event intensity r?m;%ll Outline
(mm/h)
(1) Torrential rain interrupted traffic to Yorn
1996.07.29; Community.
08.01 Herb Typhoor 63 930 (2) Water supply, electric power and telecommunicatior
were sispended for several days.
Chi-chi (1) 23 collapsed and 15 partpllapsed among 78 buildin
1999.09.21 Earthauak - - in Yong-An Community.
arthquaxe (2) Additional landslides occurred in the watershed.
(1) Torrentialrain caused Yong\n Community traffic
2001.07.28; . interrupted.
07.31 Toraji Typhoo 56 376(2) Landslides in the watershed increased to 93 in num
and 39.74 hain total area.
(1) Debris flow seriously damaged to YeAg Community
_ - Great amounof debris flowed along Mabihau Creek
200:7'0063;28 _Il\{lln(:]ulle 136 1,117] its branch.
' yphoon (2) 6 buildings destroyed, 3 bridges damaged, and 500
the road slumped.
2004.08.23; (1) Debris flow seriously damaged Yo#g Community.
08.26 Aere Typhoor 6( 940 (2) 3 buildings destroyed, tra interrupted.
ZOOOSéOOSéOS' Matsa Typhoo 98 1,083[Traffic to YongAn Community interrupted.
2007.06.08; 20 m of the revetment near the confluence of Mabihau
06.11 0611 Storm 60 684 Creek and the DAn River was destroyed.

0-1



2008.09.13{Sinl&kuTyphod
09.15 n

79 1 198(1) Storm interrupted traffic to Yorgn Community.
""771(2) A house and a part of road damaged.

Third, Causes for Disaster

€ 1{ Sufficient Debris Sources
(A) Faults caused the rocks fractured.

(B) The 1999 Chchi Earthquake has decreased the stability of slopes, which

were mostly failed by the following rainfalls.

(C) Many landslides in upstream provided a great amount ofsiflyrstreams.

€ 2( Steep Stream Gradient

The gradient of Mabihau Creek was averagely 19%, which promoted the
saturated debris in the creek flowing.

€ 3( Heavy and Continuous Rainfalls

The Mindulle Typhoon experienced a maximum rainfall intensity at 136
mm/h and accumulated 1,117 mm of rainfall within 5 successive days.

Fourth, Achievements

From 2001 to 2007, the engineering works to protect Mabihau Watershed
from debris disasters have amounted to 39 in number. The downstream of
Mabihau Creek has been ieeisly damaged during the Mindulle Typhoon;
remediation works, including channel improvements, steeped groundsills, and
ecological revetments were achieved by Soil and Water Conservation Bureau.

Fifth, Following Remediation Schemes
€ 1¢ Remediation plan for torrents ( including debris flow prevention )

Protecting stream channels from erosion.

€ 2¢ Remediation plan for landslides

Afforesting slopeland to decrease bare ground and to recover vegetation.

€ 3¢ Improvement plan for roads

0-1




Improving drainage to stabilize slopes and smooth traffic.
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A WAt 309.80 ha2,100m@i & Y u wNi 210.94
ha t o Y u#7zz R Y ou

10%~20%( 2-2)

[ d

LYV UA 1 @JU | (553 ~10( )A W2 | t
5848 YTK i | (40%K 553 ) ; 21.23 (
2-3 2-4)
L uUA 1@ A{bPA Wz | t 23.78
By Tk EA{ b1 ; 18.18 ( 2-4 2-5)
2-2 .U
< ! )
Y ue m (ha) %)
635~700 212.45 11.90%
700~900 237.02 13.27%
900~1200 299.40 16.76%
1,200~1,500 309.80 17.35%
1,500~1,800 285.03 15.96%
1,800~2,100 231.35 12.95%
2,100~3,000 212.79 11.81%
T 1,787.84 100.00%
(o 0O Qn)
2-3 W,
A, It
Ly (%) (ha) - %)
i (0~5) 20.80 1.16%
~ { (5~15) 31.20 1.75%
s | (15~30) 110.72 6.19%
th | (30~40) 145.28 8.13%
W | (40~55) 379.52 21.23%
JU | (55~100) 1,044.80 58.44%
f | (>100) 55.52 3.11%
T 1,787.84 100.00%
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(

a

0 X

Qn)



24 a®, U
b (ha) I
% (%)

1A 245.76 13.75%
1A 26064 14.58%
A 89.60 5.01%

E A 38.40 2.15%
E A 134.72 7.54%
E A 324.96 18.18%
A 425.12 23.78%
1A 268.64 1503%
T 1,787.84 100.00%
0 X Qn)
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2.3 z DeN

t v e TH® 411 TaA” p (.

1990w 7w 11 Q 15w D t. T 0211 vy 49

(1)1s 1951w K 55w (2)1s 1959w K
47w 17° yJd b 22nRrR 17 aQnb 25

R ¢ (1) 1 l 2-7 2-8 oA

€~ 2005w e wz1 vWH4401mm N 2003we 1,268mm

t N Q11 AH yelau i #hvrr é
j 7 VKL 6 N é O o E3I Yew 100s W 4
n I ) 1 | & hntX NG é
a t o A" p 1 1994w ~2005w e R
al t Wz 21531 oWz 7w 24.9% Y
WwWz oH lw 122 ¢ b 26A7 C A 1 9 € 1C
1 atr wWwz 2,465.78 mm n 1407 1
WwWz w? 6w 490.36 mm wWz wn 11w 26.43
mm &3 A 58w 1 Q B W e 69% 9@
\ Lo o 2-8
25 O Dp . i
A 1 1e¢ TM67e m( 13X% 17 Q
L C1E450 243124.03,2696042.3 T G 1990/7/1
p | COF900 239482.18,2687184.5J AN CWoe 1990/7/1
4 116
01E060 (1) | 243937.50,2695146.1 13 TG ! 1951/3/1
P O00F390 (2) 240045.80,2687606.£Jd ': oW ) 1959/5/1
(a OxaA p3t. ")
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()

Wz Wz b

1 12.7 E
260 14.7 E
3w 17.5 E
40 20.3 E
5w 22.5 1
6w 24.2 1
70 24.9 I
8 ® 24.4 I
9 23.6 1
10 21.8 E
110 19.3 E
12 16.1 E

Wz 21.5 E

o OxAT p)
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4400.00 -
4000.00 -
3600 .00 -
5200.00 -
i 2800.00 -
¥ 240000 -
i
fg 200000 -
= 1600.00
1200.00
£00.00 -
40000
I:II:II:I 1 1 1 1 1 1 1 1 1 1 1
1955 1960 1965 15970 1975 1980 1985 1990 1995 2000 2005
i
B EEErE)
(a Ooxt. "7 e 1L 1)
2-6 WWw x
2-7 1 o 1/283
Ty Ww x
1 2 3 4 5 6 7 8 9 10 11 12
Wy (mm)
1951 0 of 204 2781 668.4 5453 3509 283.8 76.3 36.2 33.4 43  2520.4(
1952 | 26.6 70.8 59.4 249.4 114.3 293.6 436 2409 11574 89 225 107.1 1745.4(
1953 | 70.4 201.8 2524 327.7 460.9 4764 1414 22471 1131 84.1 553 385 2446.7(
1954 83 69.7 1385 207.1 524 23874 2905 1156 98.1 24.6 200 22.2 1359.0
1955 | 26.7 149 149 368 373 1273 4751 559.1 575.8 of 0.4 225 1890.8(
1956 | 1634 110.3 101.9 68 200.d 2854 517.1 3289 1060.9 12.7 0o 29.4 2877.9(
1957 of 1125 14134 217 5525 6485 160.5 99.7 63.6 62 0| 26.7 1888.5(
1958 | 89.4 142.4 130.8 54 199.1 216.3 2489 249 303.9 82l 3.2 885 1583.8(
1959 | 219 251§ 56.9 313 295.1 520.3 528 395 369.7 0 24 154 2790.4(
1960 | 51.4 11.8 163.1 299.8 402.3 6442 518.7 948 217.4 0| 433 14.7 3315.5(
1961 | 20.6 1234 2444 130.7 370.3 4448 2029 39.9 3818 4 228 389 1623.1¢
1962 | 121.4 59.7 3144 167 107.8 330.5 3644 5219 169.1 401 38.d 9.6 2244.5(
1963 | 241 313 86.H 50.68 348 2358 359.3 183 1707.6 3.2 599 59.4 2835.7(
1964 | 205 72.6 39.9 of 181 488.8 154.1 389.§ 51.6 15 0.7 10.3 1609.4(
1965 | 516/ 21.8 529 279.2 172.§ 5594 1720 3612 342 1744 4010 152 1934.7(
1966 18 101.1 163.4 116.9 222.d 1226.4 1853 412 208.7 4.5 349 14  2708.8(
1967 496 619 89.d 375 731 4319 2694 1657 1772 679 9.1 9.2 1888.1(
1968 15.7 321.1 300.4 1154 532 8154 1524 288.1 37.1 23.9 o] 8.1 2609.8(
1969 | 85.5 97.7 168.H 56.1 296.5 7789 2211 388.1] 486.2 12.3 18 1.8 2611.3(
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>

1970 | 881 199 229 432 2764 3524 169.4 302.7 9825 425 6.4 69.5 2581.7(
1971 | 1059 635 256 26. 1414 5054 50. 204 547. 28.2 19| 62.6  1779.9(
1972 | 118.3 121.71 244 108.4 298.3 496 4321 9834 27.d 82 509 128.4 2799.0(
1973 | 758 485 555 258 159.4 4254 437.H 159.7 146 252 525 1.7 1846.4(
1974 16| 112.9 66.4 366.9 440.7 1150.4 178.8 5154 218.6 101 6.8 105.1 3278.4(
1975 | 113.1 65. 217.4 182.3 493.4 8064 303.5 427.9 139.3 67.5 30.9 105.5 2953.8(
1976 61 585 72 89.9 4054 339.4 808.4 7525 1444 344 9.7 6.5 2782.5(
1977 | 758 37.d 276 213 262.9 948.5 699.5 4264 119 204 12.3 66.6 2717.7(
1978 | 609 73.8 373.9 165.5 463.9 158.9 163.9 298.9 1994 457 99 62 2075.5(
1979 | 369 504 186.1 181.8 300.5 537.3 1245 9713 1104 3.8 67.9 0.7 2571.6(
1980 | 106.10 169.0 70.8d 233.3¢ 160.00 209.0q 121.14 681.80 63.90 30.90 54.60 4.2 1904.7(
1981 | 0.0q 107.7¢ 189.14 62.50 609.60 1028.5( 802.50 411.40 267.90 12.80 94.40 73.40 3659.8(
1982 | 18.6( 162.2¢ 114.6( 197.40 441.40 425.50 335.40 760.20 49.50 0.04 102.90 34.40 2642.1(
1983 | 125.7( 567.7( 724.24 127.80 542.2 401.50 170.14 228.14 124.50 10.40 0.00 22.50 3044.7(
1984 | 20.74 66.2q 134.04 346.80 619.1 439.0q 334.24 700.7d 70.1d 8.3 5.30 3.1 2747.5(
1985 | 45.30 495.7( 136.24 313.7( 306.1( 540.80 187.40 895.8(0 237.24 64.40 44.1( 13950 3406.2(
1986 | 12.4q 158.7( 348.10 45.6( 658.90 579.7¢ 136.04 349.1¢ 147.00 0.0 69.7q 20.50 2525.7(
1987 | 45.74 53.0q 272.7q 138.00 344.5( 542.60 629.80 142.30 121.84 15.2 23.3q 17.50 2346.4(
1988 | 71.60 48.6( 191.3q 32960 327.1 161.50 130.40 326.30 248.40 23.30 31.3q 18.74 1908.1(
1989 | 37.50 13.9q 118.3q 338.5( 397.90 198.00 647.14 247.240 623.00 1.2q 18.60 87.80 2729.0(
1990 | 79.00 110.04 137.04 872.00 41.04 745.0¢ 98.0d 1184.0q 182.04 63.00 7.00 2.0 3520.0(
1991 | 62.00 121.0q 123.04 149.0q 174.00 455.00 145.04 281.04 43.04 68.00 30.00 63.00 1714.0(
1992 | 45.00 244.0( 265.04 430.00 254.00 257.0¢ 398.04 439.04 164.00 0.0 0.00 39.04 2535.0(
1993 | 40.00 20.0q 195.04 216.0q 284.00 541.0¢ 98.04 97.0q 149.04 63.00 40.00 10.04 1753.0(
1994 | 51.04 237.04 119.040 81.0q 465.00 346.0¢ 185.04 1219.0q 127.04 299.0¢  0.00 25.00  3154.0(
1995 | 43.04 180.0q 186.04 143.0q 259.00 355.00 334.04 239.00 89.04 55.00 2.00 11.04 1896.0(
(a ox¢t.~ g 1L 1)
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2-8 1 a 2/23

Ty Ww %

1 2 3 4 5 6 7 8 9 10 11 12
Wy (mm)
1996 | 10.00 87.0d 122.0q 362.00 523.00 359.00 773.00 790.04 124.0¢ 11.00 3.00 0.00 3164.0(
1997 | 33.00 162.04 217.00 61.04 302.00 1039.00 285.00 852.0¢ 118.0¢ 8.00 1.00 28.00 3106.0(
1998 | 165.00 495.00 200.0q 204.00 250.00 475.00 110.00 185.0(q 242.00 292.00 5.00 56.00 2679.0(
1999 | 53.00 6.00 124.00 76.00 428.00 304.00 318.00 515.00 58.0 32.00 5.00 58.00 1977.0(
2000 | 49.00 336.00 89.0( 469.00 114.00 445.00 192.0¢ 568.0¢ 105.00 50.00 37.0¢ 112.00 2566.0(
2001 | 156.00 13.00 93.0q 279.04 365.00 317.00 548.00 151.0¢ 471.00 13.00 7.00 11.00 2424.0(
2002 | 25.00 10.00 42.0q 14.0d0 199.0d 337.00 478.04 114.0q 221.00 72.04 15.00 98.00 1625.0(
2003 | 37.04 17.04 105.04 206.00 71.04 325.00 172.04 228.00 19.00 87.00 1.00 0.00 1268.0(
2004 | 47.04 137.04 156.00 0.00 159.04 105.0¢ 1275.0¢ 18.00 37.00 44.00 0.00 69.00 2047.0(
2005 | 31.04 508.0¢ 320.00 54.00 576.00 614.00 587.04 1457.0( 152.00 44.040 33.00 25.040 4401.0(
2006 | 52.00 73.04 192.0q 427.04 448.04 1288.0¢ 373.00 104.0q 221.00 4.0d 157.0q 131.00 3470.0(
[ WX

67.59 127.24 160.471 186.2€ 313.10 490.3 338.90 432.01 238.54 42.93 26.43 41.84 2465.7¢
(mm)

(o Oxt."~ e 1Z 1)
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3 M a 1 3 s 3 01 P na e O
@ pr1 T N I @3 N — M el Xt
Q2 o 3 A 41T [0
2-9 .
A 1t
S s °® ¢ (ha) “ (%)
a _ 3 m 41.73 2.33%
Ch , 3 n 75.59 4.23%
Pi 177.31 9.92%
Ws t " 484.35 27.09%
Sc $ I _ — 960.58 53.73%
Ep - e, — 48.27 2.70%
T 1,787.84 100.00%
€e o OXA" s A3 Qn ¢
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PLEISTOCENE  MOLOCENE
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R éie

L

PLEIOCENE

Hsiangpi faut T RMETE |

<7 -‘

Chienliangshan Iault T»enkou fault

LRy
SHANGFUCHI SANDSTONE
A
THR LR Y TUNGKENG FORMATION
ALLUVIUM Gravel, sand and clay L
LET 2§ ] BT WAL w KUANYINSHAN
r TERRACE DEPOSITS Gravel, sand and clay :_ L AR b
it G| Mk AR +¥ TALU SHALE
TERRACE o) Laterite, gravel, sand and clay £ ook
;LR The: HE AL Ter QIAL PEILIAD SANDSTONE
TOUKOSHAN FORMATION Tk Sendsione  dominate AR
2 MR BRCESANLER CHUMUANGKENG FORMATION
CHOLAN FORMATION Interbedded sandstone, mudsione and shale "
LES m LEX ) 2 PILING SHALE
CHINSHUI SHALE Shale with intercalated sandsione
rERsER XY - RHEANE & & R
£ | YUTENGPING SANDSTONE l:’ Muddy sandstone, sitstone and shale *g WENSHUI FORMATION
PERY o e 54 (taur)
#il+sAeEnR ne
suwsuwem- Stale “% LR X7
* Mr2ruw R REHE - NIDAKS SHUICHANGLIU FORMATION
» nmwwwosrouzlnlm 4 AR : PR
M—— b4 PALENG FORMATION
B 5 S5FREFR T
oy Meiyuan fault K AR
B 5oy R |

AR Shuldla.ngliu fault “I ”

= ON \ul\l\ i \\u il um."\nn

\._
-~
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HLHBANS
White sandstone with infercalated shale

HEANRCER - +4N
of sandstone and shale
_| Sandstone and shale

-1 Shale snd sitsione

BEABRNE
Sandslone with thin shale inlerbeds

[ | YEANLLN
1 Allemations of sandstone and shale

et

sandsione

___=

| BIRRGER
Sandstone and shale interbeds

ARADE w2
Quanzitc sandilons, siale
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- 1500
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2-10 |

|
m (ha) % (%)
m 21.11 1.19%
152.21 8.51%
S m 127.86 7.1%%
m 282.24 15.7%
1 1,204.31 67.36%
T 1,787.84 100.00%
26| 1., ¥
2611 ¢ \
ms 'DS3r{stris ¥i Tor
S3 ! 17 es5HI 39S o 0.693 3
2028 Yy’ D5 F 70.1B1 3 u ; E 3
£ 1N 1 2-11  2-11)
! A o 8 i o g ® L a s
3 Mg 212 21X ems. T Q@ ’ 30
T Vb 4 §3°
2-11 |1
ms (ha) T (%)
_ Trises o 11.54 0.65%
Pl SHI 39S 522.79 29.24%
''Ds 1,253.51 70.11%
T 1,787.84 100.00%
2-12 by,
ms. T 3 (ha) T 9%(%)
a e A" T 0.99 0.06%
v 48.32 2.70%
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9.79 0.55%
'S 1,728.74 96.69%
T 1,787.84 100.00%
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DS ALl 16861 T s (VY I s N
h''s
263 1. v+
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