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Abstract

This project aimed at the upper catchments of the Pachang River Basin
landslide, debris flow potential rivers and streams, roads, and slope
soil and water conservation, to conduct an overall management plan.
The status of the investigation by the river basin, data statistical
analysis, to develop countermeasures to contain the collapse and the
downward movement of sand and gravel to reduce the occurrence of
disasters and provide disaster prevention and management of

afforestation and later, the long-term plans in Taiwan.

First, basic information on watershed
This project catchment area is located east of Chuchi Township,
Chiayi County, including the Jiadong Creek River and horses,
respectively, originated with the rise of water Sheliao Lake
Bazhangxi after merging into the Taiwan Strait and west, with
an average gradient were 1 / 8 and 1 / 11. Geological mainly by
Nanchuang layer, Gui bamboo layer and cholan layer, and there
Lun, the deer through the cave and water Sheliao fault. Elevation
900 meters or more, Jie Wei district forest tracts, so as to 159
A and 169 County Road, the main road, and has nine earth-rock

potential rivers.
Second, the questionnaire analysis of river basin

(A) the catchment area
The catchment areas in light of landslides set of potential
rivers and streams, subdivided into 20 catchment area, which,
respectively Jiadong catchment area of Aberdeen, subdivided

into nine catchment area, Zhuo Shi catchment areas
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(B)

subdivided into 11 catchment area, to consider The catchment
area of the preservation of the object, the extent of
disaster hazards and ecological environmental impacts,
classification of 1ts sub-catchment remediation priorities,
mainly for Kerry County, DF018, Jiadong River (mainstream),
Kerry County, DF026, Zhuo Shi Rl, Zhuo Shi L1 Priority
treatment 1s required to apply for landslide control

projects for the governance of governance and the main river.

Landslides
The catchment areas of existing landslides in a total of 53,
compared with the previous survey found that 18 of them for
the new collapse, the 3b-year survey of 94 existing landslide,
can be seen, 94 years later by a landslide the original 40
increased to 53, although five had restoration, but the
number of landslide continued to increase, from a total
collapse of an area of 69.00 hectares increased to 75. 61
hectares. Among them, debris-flow potential rivers Kerry
County DF018 catchment area of the collapse of the largest
of about 40 hectares, collapse ratio of 33%. By the collapse
areas of our city and size of the changing trends we can see,
this plan collapses occurred in catchment areas were the main
factors topography, geology and rainfall. The catchment area
for the major factor in the occurrence of collapse, as
described below:

(1) Terrain: elevation drop of about 1,430 meters, the

region accounted for more than five watershed slope Q1

Cheng a total area of more than a very steep terrain.
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(2) Geology: rocks are mostly sandstone and shale
interbedded, which pages rock are more fragile and prone
to erosion Weathering, and after another Riley earthquake
and 921 stratigraphic structure due to earthquakes 1is
loose.

(3) rainfall: average annual rainfall in the catchment
area rose by Xu s method of 3,262.8 mm, compared with
Taiwan’ s average annual rainfall is 2,510 mm more 3 into
the high rainfall other than increasing the Stream flow
increases beyond toe of slope erosion, rain water along
the rock weathering fissure Infiltration also caused seam

slope instability.

(C) Debris—-flow potential stream
This project area a total of nine Debris-flow potential
streams, respectively, five high-potential rivers, one in
three potential rivers and low-potential rivers. Kerry
County, DF026, the upstream flow was excessive erosion
situation, the downstream impact of cement stone revetment
was damaged; Kerry County, with more than a dozen potential
DF023 upstream dam, the river between the two sides collapsed
sporadic cases, the confluence of the downstream Jiadong
Creek Road base was washed damaged, led down sediment
accumulation; Kerry County DF022 streams, river erosion
conditions within the earth and rocks falling down the upper
reaches of the two sides are mostly broad-leaved forest
vegetation well; Jia County DF021 upstream vegetation is
mostly broad-leaved forest landscape, the right bank of the

middle reaches of sporadic tea plantations, the status of
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(D)

rivers have the case of the erosion caused by excessive

velocity; Kerry County DF020 rivers have washed down the case
of earth and stone, the main source of earth and stone should
be scattered on both sides along the upper reaches of Beng
Tan, in the upper reaches of the region there isno facilities
for flood control projects; Kerry County DF019 streams was
1nvestigated erosion cases, anonymous version of the bridge
base stream flow rate too fast to have been due to dig brush
phenomenon, there are scattered along the sides Beng Tan,
downstream portions of the revetment BRUSHING avalanche of
serious cases; Kerry County DF018 Jiadong Aberdeen Creek is
located in the lower right side of the upstream face of mass
Beng Tan , down the earth and stone bridges may be affected
downstream Cho; Kerry County DF024 investigated streams is
still stable and has facilities for stabilizing the region,
but at 159 A on the road slope angle of 45 degrees Celsius,
both earth and rock block cages were washed with damage to
the case; Kerry County DF025 investigation streams cross the
dense vegetation, mostly through the coastal villages have
facilities for cement bank protection, and a concrete back

cover.

and streams,

A total of nine projects catchments and streams, which
Jiadong Aberdeen 1s located in the catchment area there are
two Jiadong River left bank, Zhuo Shi catchment area there
are six horses in the river left bank, one is located on the
right bank. Aberdeen L1 Jiadong scour the upper reaches of

streams with agricultural roadside due to collapse,
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resulting in accumulation of sediment down the middle had
been washed away with the situation; Jiadong Aberdeen L2
flowing through County Road 159 A Import Jiadong Creek,
located in the region over the road collapsed under the slope;
Zhuo Shi L1 flow of sediment down the river because of cardiac
instability and thus resulted in cross-strait slope erosion,
1induced collapse of production, increase in cross-strait
situation collapses; Zhuo Shi L2 Creek downstream of
imported horses over the water box culvert base was damaged
BRUSHING, showing rivers have washed under the cut
situations; Zhuo Shi Rl stream flow is large and has cut due
to erosion caused by earth and rock avalanche on the two sides
had been washed away; Zhuo Shi L3 River downstream of the
conf luence with the horses are due to erosion caused by river
bank collapse situations; Zhuo Shi L4 flows through the three
collapsed face, down into the river sediment, resulting in
potential dam has overwhelmed the existing damage phenomena;
Zhuo Shi Guanghua Village, Lb mid-stream after the first
seven villages adjacent revetment at the bottom of the
existing serious situation BRUSHING; Zhuo Shi L6 Bengtan

surface flows through the two continuous caused by erosion.

(E) Road Soil and Water Conservation
The main range contains 159 A and 169 county roads and local
agricultural roads and so on, the road has collapsed over
the side with the erosion groove, there are caused by the
loss of several feet under the base of slope failure in more
serious cases a temporary repair by the highway authority

does not affect the passage.
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3, watershed management measures

According to streams, mountains, landslide and the latent demand

for the relevant section of the proposed management of soil and

water conservation measures, primarily to reduce sediment

production, mobile, stable stream as the main principles of the

sediment to reduce future disaster. To propose a solution for

the above purpose are as follows:

(A) Landslide Countermeasures

(B)

The failure of this project catchment area of about 75. 61
hectares, for the main catchment sediment sources of
production, most of which can not be located at road and the
forest tracts of land. The landslide treatment measures are
usually required to put a huge cost, scope is very broad,
most of Landslides are a natural for the management of the
restoration measures. Potential natural disasters, some of
which are settlements that may affect the safety or road
access, and after the treatment can be effective in improving
the situation of the landslide river may still consider the
appropriate management of the works. Project management
approach to the piling compiled gate, sow, slope drainage

and slope stability reigned.

landslides and streams, Countermeasures

Problems faced by landslides should first look into the
living patterns are reasonable, 1f the irrational residents
should consider changing living habits, to strengthen
communication with the public to develop migration responses
1n order to stay away from disaster Potential points; second

party to consider all items of works or the source of disaster
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management to reduce the size, to reduce the occurrence of
landslides. Project management approach to the revetment,
latent dam, solid-bed dredging work and finishing the main

river.

(3) Road Soil and Water Conservation Measures
Road erosion problems that are often accompanied by
landslides, the streams, and landslides, and stream
Potential problems from the road for the regular use of
damaged sections of road are required to control as a
priority target. Project management approach to the AC
surfacing the roads, subgrade repair, slope retaining walls,
piling series gate and the main drainage slope.

Water catchment area based on the above measures and on-site

survey, to develop the management of the project includes stream

management, landslide control, roads, water and soil

conservation as well as helping to repair the four constructs,

as follows:
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E: 765 11.4 | 3,910.1 8 1.3 W 474.7 4,509.6 172 | 1,357
TR AR P & F R AP LR F A3 (1999~2008) °

y . 2-31



B kS oK R E —in L R " O
AEHR AL
*;“'wuswmw CEEED BEFE AITHES

T FEKEBARYG AN L1077 2F > Ak mE p L
Al e EFCERKR O RREINRT ZE AP KR Y D40
20 BHARN2.T22 2 FokFD ARPF RN 23.56 =
BAjRmE p At wd s~ pHFLHTIELAwd EF T
R BED R LT MBPER G806 22 0 R TAY
3.2 22 o H FokwHF ¥ Sl 4ok 217477 o

N\
=)

Yt

I‘E]T’

A% ARG AT 2-32



ik

%

FRELEFRDALR

fl ?F 71( té.‘ /"."" I’H":‘éJ-

2,

+

n

— o R 2R

N GCREEED

e

BEFE A*FRIE

22-1T3 3 k%~ 28ls 74
N 2} i
B2 S NEEZ H > ik 3 W
e E s
BK% 5 f ACkn®) 1077 | 23.56 |& k% a4
Bk E P(km) 14.96 | 23.91 |#kwfRER
BKEER L(km) 5. 40 8.06 |#-kHABED v L F AHLE
iR R LoCkm) 1. 97 5.62 |gkmpige LR
5 NE R LiCkm) 1512 | 19.79 |[#kFp 230 £ R
AR A Al | NGE) 9 11 |gkmpams tma e sk
T ioE 4 H(m) 964.50 | 1102.30 |& k% # 2T 10@
g Re(m) 739.70 | 903.10 | k%o f 4 £
AT o R (%) 8.68 701 |assaTme
Lk B2 B B AR A B2 KT
oo R 0.14 .12 [°F B Bk
FE S
BKERR W) 5. 47 £19 |BkBagpre T E R
254k F) 5 F 9.78 0.75 |B-k®EARY% 1R ER
Fo BokToo Aot M £ R b
%8R C 0. 77 0.71 BRE S ALY R
KRR E
KR AREE B REEEE L2
M M 0. 60 0.51 | KFERAFUAD ¥
& 1t
kg Ll g o= gt 2 . R
g E 0.60 | 068 | T AFMERMLMDEFR AT
£R
KRR Ds(km/kn®) | 0.37 0.32 [B-k®p 23R TR RS KR A
‘ L KE R LA AR T E RS
sRR PsG/ka) | 140 | o0.84 |7 KT T
NS AR

A @ fﬁ'—l ﬁw&a

—=\

1

~

N
2w

=

2-33



Bk HBORR SIS — oL E R

i Fe X A bl
*F”?%J\&F’%E%%'J[%“%ﬂ??] BEFE AITEEE

\

NS 0

FEBEOREN T SR sk ded 2-1897F 0 B P d M Bk R
PREAPR LTI EFZTH 6 - BENPEF 2R ELTHES
CFRERFEDENL SRR JRREL AU ST ERFERL o &
ke ATE BT R R LR LR ER S REFL L 2w (2) 2@l
Hrow(2)2 2w % ;f@»;&‘_':éu%*ﬁ Predr LB e AP
PR LsEAY L kit o Hapw sh B SR F AT o

\

b

#2-18A3 T K % & & HEPEIR &

= % (TWD6T) B E kR PR
Blab kg | Pk 2 A = Bam) | ez | RE
Ll Y | sk b 7
467530 | Pz o | 230097 | 2600825 | 14.86 2413 1933~2008
EL7 R
C1M390 R F 213803 | 2589492 | 8.53 1090 1988~2008 ”
E: RN
CIM480 | #*s% | 209103 | 2603993 | 8.90 798 1993~2008 |* % 7 # %
)
£ B
COM530 | 4= | 218452 | 2599233 | 3.22 1385 1993~2008 ”
E: RN
CIN570 L 210417 | 2597130 | 5.17 722 1993~2008 2
01L360 |-} 2w (2)| 212557 | 2591545 | 6. 97 680 1967~2008
01L390 | < | 210373 | 2597161 | 5.21 725 1953~2008
011480 |#7u% (2)| 208592 | 2603575 | 9.01 545 1960~2008
, 1976~1996, 19| k1%
H1M240 3 221043 | 2595755 | 5.88 1850
98~2008
. 1990~1996, 19 &7 &
H1M430 i 213633 | 2590031 | 8.04 1200 )
98~2008 95 &

TR KR RFIE R RTRTEFIRER AP L F Rk e

AR R kR AR ETSEA R AUEY S AR

SR PMEA PR B ELS AR 2 RY o

(= )% B = 58455
BRL S SRR B A R A R TR B




b ki**?v O3 SEE- T b ER R St 1
I EREREARRI (S 5FL]

;\K‘ ’PH]X::‘%“::"LE% }\gpm_&lijﬁk;& ;
Pni=3 & £ 21 & L% &

Ai=% & B2k i ek dl o At -

TP Rk R R R RS F @A s F AR 2719477 0 BY ¥
BLG P hF R bR BRI F R B R AR T AL
AT e Gkl sl tad %?ﬂﬁ%**%*%i
BOAREE 0 A W] 5 BT AT 4%~ <P Lk 44, 8% ] 2w (2) T.8% 0 [P
3Lk N R(2) R EEEL O F R kRAaT YRt g 8%
3,262. 8mm > 4r % 2-19%77%

B2-193F Bk Hk BN 5530

Aj”‘” AT

/_'ﬂ
\

= 2-35



ik

% BoRORRISTEIE —n L E R
E G R REDARY [F5FE]
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%22-193 3 B kR ET%a (A8 2)tE 4
& B b Joam XL # 07 %8
N - PRk |THEER (- P Rk | TIDER |- Pk | TID%ER [ P Kk | TI2%R
o (mm) £ (mm) (mm) £ (mm) (mm) £ (mm) (mm) £ (mm)
1976 368.0 | 3,323.5 | 288.0 | 3,310.4 488.0 | 3,605.0 [ 389.1 | 3,451.1
1977 429.0 | 3,970.7 | 237.0 |4,296.1| 403.0 |[4,052.0| 330.7 |4,155.0
1978 252.0 |[3,662.5 | 384.0 |4,205.3| 382.0 | 3,551.0 | 372.8 | 3,852.8
1979 382.0 |[2,750.3 | 297.0 |3,311.1 | 444.0 | 3,025.0 | 373.3 | 3,131.8
1980 378.0 |1,940.0 | 513.0 |[2,381.4 | 455.0 | 1,783.0| 475.0 | 2,063.3
1981 300.5 |4,027.0| 332.0 |[3,842.1 | 316.0 | 3,634.0 | 322.0 | 3,757.8
1982 420.0 | 2,846.3 | 203.0 | 2,429.3| 285.0 |[3,151.0 | 258.8 | 2,804.0
1983 210.0 | 3,152.5 | 134.0 | 3,421.8 | 300.0 | 3,165.0 | 218.6 | 3,279.1
1984 220.0 |[2,525.2 | 142.0 |2,694.3 | 201.0 | 2,627.0 | 176.0 | 2,649.2
1985 220.0 |3,657.7| 164.0 | 3,526.3 | 533.0 | 3,913.0| 343.3 | 3,719.9
1986 318.0 |2,974.6 | 375.0 | 3,096.2 - - - -
1987 338.0 | 3,132.5| 273.0 |3,110.2 - - - -
1988 454.0 | 3,013.4 | 450.0 | 3,035.8 | 524.0 | 2,692.0 | 485.4 | 2,871.0
1989 708.0 [ 2,812.5 | 854.0 | 3,455.8 - - - -
1990 415.0 | 1,856.0 | 563.0 | 3,910.0 | 408.0 | 3,269.0 | 478.0 | 3,446.2
1991 217.0 | 1,965.0 | 193.0 [1,932.0| 204.0 |2,093.0| 200.1 | 2,010.9
1992 456.0 | 3,798.0 | 570.0 | 3,987.5| 663.0 | 3,760.0 | 605.2 | 3,864.9
1993 146.0 |2,068.0 178.0 | 2,247.0 209.0 |1,922.0| 190.2 | 2,078.9
1994 202.0 | 3,467.2 | 199.0 |3,754.0 | 226.0 |2,989.0( 212.0 | 3,368.9
1995 161.0 |[2,175.0 | 123.0 |2,272.0 | 196.0 | 1,759.0 | 160.6 | 2,021.2
1996 734.0 | 3,184.0 | 832.0 |[3,649.0 | 835.0 | 2,856.0 | 825.8 | 3,236.8
1997 210.0 [ 2,737.0 | 197.0 | 2,796.0 - - - -
1998 376.0 [ 3,534.0 | 203.0 |3,497.0 | 395.0 | 3,435.0 | 307.5 | 3,470.5
1999 334.0 |[2,768.0 | 241.0 |2,789.0 | 142.0 | 2,342.0 | 201.3 | 2,575.4
2000 261.0 |2,460.0 | 176.0 |[2,677.0| 136.0 | 2,453.0| 163.6 | 2,553.9
2001 601.0 |4,011.0 | 697.0 |[4,151.0] 339.0 | 3,324.0| 519.8 | 3,747.9
2002 153.0 |2,163.0  209.0 | 2,645.0 | 125.0 | 1,741.0 | 164.8 [ 2,178.8
2003 194.0 | 2,077.0 203.0 | 2,251.0 | 148.0 | 2,024.0 | 176.2 | 2,129.8
2004 532.0 | 3,179.0 | 408.0 |[2,949.0 | 641.0 | 3,445.0 | 528.1 | 3,202.1
2005 626.0 | 5,367.0| 580.0 |[5,341.0 | 497.0 |4,474.0 | 544.2 | 4,931.9
2006 667.0 |4,825.0 | 649.0 | 4,770.0 | 549.0 | 4,184.0 | 603.0 | 4,496.4
2007 814.0 |4,396.0 | 847.0 |[4,536.0 | 572.0 |4,200.0 | 714.0 | 4,365.8
2008 680.0 [ 5,058.0 | 722.0 |5,478.0| 633.0 | 4,973.0 | 676.5 |5,205.8
T 387.2 |3,178.1 | 376.8 |3,386.3| 387.9 |3,118.7| 379.9 | 3,262.8
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3, 150~3, 200 3,175 233.1 233. 1 6.8 740, 149. 8

3,200~3, 250 3,225 1,160.3 1,393.5 40. 6 3,742,091.5

3, 250~3, 300 3,275 1, 808. 2 3,201.6 93.3 5,921, 789.5
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3,433.1 11,173, 674.0
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2 Tt a £ (mm) | FEE K EEEH(kn) 1/17 Rm/L?
e 2.0 3,910.1 14. 86 0.0045 17.71
Joaw (2) 3,178.1 6. 97 0. 0206 65. 43
4 3, 386. 3 5. 21 0. 0368 124. 56
% (2) 3,183.5 9.01 0.0123 39. 22
k- 3,118.7 5. 88 0.0289 90.10
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BKRETEE AR 3,268.5
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R NS A
*E‘*Jr% J\&F’%E%%'J[%“%é’ﬁ?] BIFF ALTHRE

e FTAEFERAERZ NG BN EETHERE TR
REFFEkRTIEAEERR 1976 £ 2 2008 22 E2h - p R E
hrd 2-19477% o

(= ) e & A7 5 & 47

R R N S XY 2F S AR ST I T
G AP AT B - RESEAE A PP SEARTD
AR E [ AET AT AT > EFLERDPIEREX TR F LT 0 &

LB FRYEE] 1l & 2 & 5 & ~J0F ~20E& ~25 & ~50 & 100 &
2200 # 2 - p kA E o Aok 2-22977F o

22-22& %4 - p R F LA % 4

¥ :mn
g R EE(E)
1.11 2 B 10 20 25 50 100 200
e N A 171.0 | 348.8 | 516.0 | 626.8 | 733.0 | 766.7 | 870.5 | 973.6 1076. 2
¥ 136.3 | 379.9 | 539.2 | 622.4 | 691.2 | 711.2 | 768.6 | 820.2 867. 4

=SB i 173.8 | 335.8 | 516.6 | 647.2 | 779.5 | 822.9 | 961.0 | 1104.9 | 1255.4
Af =3t 153.0 | 360.3 | 530.4 | 631.2 | 720.9 | 748.1 | 829.0 | 905.6 978. 8
WA &=3] | 173.8 | 335.6 | 516.6 | 647.3 | 780.0 | 823.5 | 962.2 | 1106.8 | 1258.2
1. 5o & 29 # > B~ 12 825. 80 -] & 160. 58> 3218 379. 86> i f& ¥ 0. 6268
B 12 A 189. 2749 -

2. ¥+ fct 3218 5. 8165 g £ #c0. 2621 ¥+ B im £k T8 0. 0046 $+Bcix 28 £ 0. 5120

(2 )k A4 5 A 47

AT ATRR LG A F > AR 2 SR H R TR
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