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Abstract

This project area is a subwatershed of Cishan River and locates in Shanlin,
Kaosiung County. The whole area is about 520 ha.. The main traffic line is Provicial
Highway No. 21 which leads south to Cishan and Meinong over Shanlin and to
Yujing and Tainan over Jiasian.

Typhoon Morakot attacked this region on August 8, 2009. Heavy rain and
strong wind caused serious landslides not only at the hill slpoe but also at the slpoe
foot sites near stream channels. A large amount of sediment including rocks and
cobbles accumulated on the stream bed. Thus stream and bridges were blocked. The
wealth of residents and agricultural activities were affected. This project tryes to
work an integrated conservation plan to control the landslide sites and sediment
transport, reduce flood and sediment-related hazards and protect the lives and
wealth of residents. So that the agricultural and ecological system could be
recovered.

During the performance period, data of geology, hydrology, social structure,
traffic, landuse, hazard chronicles were collected. Field investigation of landslide
sites, creeks, roads, water and soil conservation facilities were made. The results
provide a general view of the whole watershed and serve as base of recovery plan.
48 landslide sites,37 creeks sites, 9 roads sites,6 water and soil conservation
facilities sites were investigated totally. The investigation reports including onsite
pictures, tables were seen in Chapter 2 and 3.

According to the investigation and analysis results, the major problems are that
landslide, sediment transport and traffic security at the upper tream; sediment
deposition and erosion of river banks at middle stream; sediment deposition,
insufficient flow section and over flow due to lower levees and dikes at down
stream. The mitigation plan is decribes below briefly.

1. upper stream: slope treatment, balance of sediment budget, slow down the
sediment transport.

2. middle stream: channel stabilization, drainage of run off.
3. down stream: drainage of run off.

This integrated conservation plan including instant mitigation measures will be
carried out in 4 years, from 2010 to 2013. The total budget is about NT 168.5
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millions, that is 37 millions for 3 items in 2010, 63 millions for 3 items in 2011,
45.5 millions for 3 items in 2012, 23 millions for 4 items in 2013.

The objectives of this plan are control of surface erosion, channel stabilization,
river bank protection, maintenance of flow section, conservation of slope area.
Morevoer, the risk and loss due to hazards could be reduced, the lives and wealth of
redients protected, the life improved. It is tried to achive a sustainable development
through this plan.
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BmpE te(min) 11.85 7.77 17.45 21.21
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7 K% R(m) 2.03 4.05 2.18 2.70 2.54
BT % A& (m) 3.00 1.00 2.50 1 0.2
7o F R EE A z A 3 z

AR Rs s AR < E AP B R BOm) s R -

FE ARG AP




< EHEELORHE AR Z A1 BRI SUERE 2

+ SE16m v R 2.5m ~ A AR 1
AR 30m 2 S FEARFASER 3.0m o TG 50 £ 2 Kk
4

&’ 49 EXKBERRMARE HELEIREZRER)

i dgnd vk [ RAGS A maATHE | B | FTERH
Bk i Al A2 Al~A2 Al1~A3 Al~A4
Bokd A A(SE) 266.4 117.6 384 504 520
S0 kiR 87.69 40.82 128.51 155.01 153.25
Qso(cms)
30 #® il 105.23 48.99 154.21 186.02 183.91
Qso(cms)(z #)-kiw)
50 & 2 pinE R
Qso(cms) 75.81
BBk i ik 0.035 0.035 0.035 0.035 0.025
PRERE (%) 5.00 2.00 4.33 433 3.10
73 TR Bo(m) 16.00 16.00 20.00 13.20 13.00
id iR h(m) 1.03 1.12 1.18 1.70 1.54
aiE u(m/s) 6.52 4.35 6.65 8.46 9.38
d-kE (0.8~1.2) m 1.00 1.00 1.00 1.00 1.00
7 £% A(m) 2.03 2.12 2.18 2.70 2.54
®3 B AE(m) 2.5 2.5 2.5 3.00 3.00
Yo BT R g A A A 2 2
P ARE < FRARPE LR BOm) S R ER

4-14




A EEEL KR AR ALY B ERFE SUERE 2

4-3 EXKELT W D4

- RFIIHRIBY A GH R ~ R 2 5\"’iEP\i71
EX IR EARF IR RBR AL IMG MBI E A TILRART

7
KRB hiE R F - NP ZARBER e A R AN A0
i F AL 0 B A IR AR R BRI
P g e A ARt B SEEREINAT ;%;»:gﬁj;‘;: ;@B
TR R TN PIF g FR e R A A

=
B Pt MAA BIR MR B P el R AiiRE

ILEmREY > Tgd Pk E kT

MIET A G A &N F - ARG R G i
PR MR I R R ) MBS ROl o R R R & S
Flikrga TokaFip 2 BF IR EGRY EiE)
FABEZ MR ¥ NN EAEERE G2 H G o 5 AR
IS SRR e 8 SRS E R P SUECH-S ' S
R FHEERS G S LD F AL RFE R R T RS

@L?’éﬂ Boohd st d oo S - AMET AR FFL LR

W

d e g d EAB I Rl - B Aot Fif A A
RimBF Pgp 23T R0 ¢ HEIRA Rl RLRA S FIR K
R b= g S et R N s L S 2 d o

P AZTHE E 3R RE Y i o

RERKREFSBE A EougEr NERE LE 2

4-15



CEEER KRG 2 AP AR E S

USLE 2542 U E i 5325 § < e MUSLE 258 A w)ig (7 4 Hov- &
Lo npgEkREToraEsERV R RRAR
o Xk F Rk RERE LRSS Rk PR EES
Bk®esae 2 8E o

Eypokd PR S 35 LR LR IR A T2
CE R W 334 2 3% (Universal Soil Loss Equation, USLE) o
A =R xK xLxSxCxP

Jay

Hoe A=13Find §(28p/0F/8)
R,=" A F M B(FHER - 2%/
Kp=2 BB B(2ef« 2 F « £/0F « FHED - %)

HE TS
S=H i FF

C=hFeymns;
P=rk 1 i gl ]+ o
SR TP A B R T2 B AR A Rk BT

%#xpﬁhﬁﬁim’fﬁ“ﬁ*H%%mkﬁ?gwmﬁiWZ

Rm=21028 » 2 i B g & TH TP HE 7 R hZ R E

Km=0.0461 = @ 3L £ F]5 ~ 3L & F]5 ¥7-k 3 545 |5 P 295 USLE 2

FeiEEIP AR ESE A REFRFIF BRI FTFEN L LT
sl

* gl G ik Eadt Rzt aFELRFEN A S

\\\Xy

=N
=i
T

ATRFT > FRBAAN R G P RREF 2P IEHR G TR
foo MRk UREe 0 Fpt G R B - RN FH 4
BT ERED T B R G 100 2 0 REHE FF 213
BRI RIS A B KA HZ B RA R Al B
S AR AL TR FRFT CEB0.020 00 AREKE

(!
{w
4=
3
IRy
o
)/

FE AR G AP
4-16



REREFRFEMALIZ A Y oE BRI E R SR 2

),ééq\fv,;,ﬁ%g/, Fin1 AR 0 sk 3 R AT TG P BB 0.6 o #dn T
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@%’ng,\*x-’réo—‘_l-/xf,,mri&%x T’F‘-; ;\‘. ,’—‘:’;_;gr » ik b 3‘3@-?’?j\g§’}\'?‘:
PELREKkRIFAAZRE > BEAIA 4140
R4V EKETAREIVWRHEGERR

R Qe Bokafh A(2E) F gyin At (m3)
Al 266.4 208,445
A2 117.6 131,862
A3 120.0 133,362
A4 16.0 43,152
&3 516,821

PEFRA AR RERFN53838m M2 4 Bl

56459365 m° 0 LA A AR Q513203 M B2 End pin
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4-15> T2 3 BFAFE o
F4-15 FIEETERBLFEAERZR
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(m) (m) (m) (m3)

Al 1300 30 3 117,000

A2 1330 35 3 139,650

A3 1225 60 2.5 183,750

A4 708 30 3 53,100

&3 493,500

4B oKF 2 R R
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F ROk | o4 HILE | AR | LS | 2RI il/}ﬁiﬂz

R | E(m) | () | AEm) | Em) | Em) | E(m)
Al 24,375 116,150 140,525 117,000 0 23,525
A2 15,215 164,565 179,780 139,650 0 40,130
A3 13,514 119,461 132,975 183,750 63,656 12,881
A4 733 59,189 59,922 53,100 12,881 19,703
&3 53,838 | 459,365 513,203 | 493,500 19,703
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