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Watershed Planning for the Integrated Management
in Laterite Plateau

Nai-Chin Chen™ Shih-Meng Hsul*!  Hui-Yu Wen!!  Sen-Yan Hsu®

ABSTRACT The upstream area of Hu-Lu-Tun Canal watershed is mostly laterite plateau
with loose cementation and easily collapse characteristics. The current disaster types in
this watershed are the rainfall induced slope collapse and sediment transport. These
damage the agricultural land and houses on both sides of the river, river channel siltation,
the reduction of cross section of the river, and flooding. In this study, laterite plateau based
Hu-Lu-Tun Canal watershed was selected as study area. In order to mitigate the sediment
and flood disasters, we collected the basic data, and performed field investigation and
watershed characteristic analyses (hydrologic and hydraulic analysis, sediment yield
analysis, and inundation analysis) to attain the goal of integrated management plan so that
people's lives and property are expected to be protected.

Key Words: sediment yield estimation, inundation potential, priority assessment, treatment
efficiency
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Fig.1 The location map of the study area
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Table 1 The rain gages used in the study area
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Fig.2 Geology map of the study area
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Table 2 The statistics of strata distribution in the study area

Byt (7 EFIC ) T 153 F(%)
SR r 2049 42.20
TH et 1410 29.05
AT e 944 19.44
iaphehiiry ik 228 4.70
PERI ek A 190 3.91
PEARL e AR 34 0.70
1154?[ 4855 100.00
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Fig.3 The historical records in the study area
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Fig.4 The remediation sites of the study area
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Table 3 The annual maximal accumulated rainfall in a consecutive 24-hour period (unit: mm)

Fpio s FHpY Tk TISEERNEN ] FPT 0 SR PP TR TISREE
1990 352 146 415 293.7 | 2001 272 274  416.5 319.4
1991 136.5 27 159.5 102.1 | 2002 86 86 102 91.2
1992 167.5 209 162 181.6 | 2003 112 132 128 124.8
1993 250 231 250 242.7 | 2004 595 610.5 584 597.4
1994 267 309  265.5 282.6 | 2005 365 387.5 3855 380.2
1995 170.5 175 154 166.9 | 2006 404  437.5 2715 374
1996 149 4145 504 365.1 | 2007 286.5 292.5 330 302.8
1997 266.5 235  287.5 261.3 | 2008 473.5 514.5 4305 475.3
1998 122.5 127 173 140.5 | 2009 479 5155 409 470.3
1999 148 197 152.5 168.2 | 2010 181.5 162.5 2225 187.5
2000 127.5 126 155 135.8
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Table 4 The results of rainfall frequency analysis for the 24 hours return period (unit: mm)

FIRE ST BIEPHVEED SEIBCHEN O LESEI BErVESEN R I
2 ‘ ‘269 7 240.3 247.5 245.4 241.6 249.3
5 385.4 360 370.3 371.6 372.4 395
10 445.9 444.9 450.1 453.2 462.2 491.5
20 495.9 529.8 525.6 529.4 549.6 584.1
25 510.5 557.5 549.4 553.1 577.5 613.4
50 552.1 645 622.6 625.2 664 703.9
100 589.6 735.3 695.1 695.3 750.7 793.7

200 623.9 828.9 767.7 764 838.1 883.1
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Fig.5 The design hyetograph of the study area
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Table 5 The annual mean soil erosion volume, depth, and sediment yield of the study area

o £ & B B s iliad g I SRR S
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Fig.6 The sediment yield distribution of the study area
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Fig.7 Simulation results of the inundation area for the Mindulli typhoon
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Table 6 The priority assessment for the remediation sites

EE I T e ey T T[T T ES

H IR (40%)  (10%)  (10%) (10%)  (10%) (20%) 77 ifeEt
1 W’Tﬁ]f?ﬁﬁﬁ’% 3.6 2 4 2 6 4 21.6 - ‘ﬁﬁf}i"
2 PRI 10.8 2 4 2 6 4 288 [iRiGE
3 S 28 71 13 2.8 2 4 2 6 4 20.8
4 TRE 2.8 2 6 2 6 4 228 -EGE
5 MR 2.8 2 6 2 4 4 208 - HpE
6 HEITIWEPLIE 2.8 2 6 2 4 4 208 dEpE
7 [T 10 BpEf 10.8 2 4 2 6 4 288 TfiRpNE
8 BLIiT 007 %k 2.8 2 4 2 6 4 208 -
9 Y3 3@%?[ g 6.8 2 6 2 4 4 24.8 -~ pd
10 Hﬁiﬁhfﬁ* o3 24.8 6 4 2 5 4 45.8 I’%"j~ffi3:'
11 %,“aﬁ??ﬁ%ﬂ%‘i&{ 24 4 4 2 6 4 44 e
12 EliFro04 s 0.8 2 4 2 4 4 168 - aw
13 B O B 12.4 4 4 2 5 4 314 fRpiE
14 il 24 4 2 2 3 4 39 iR
15 AR 12 2 6 2 4 4 30 RN
16 %ﬁmﬁ 24 2 6 2 6 4 44 e
17 11 12 2 6 2 6 4 32 pEE
18 1 i 24 2 6 2 6 4 44 EEE
19 & aﬁﬁfﬁ‘ 24 2 2 2 3 4 37 ﬁl{%’fﬁi"
20 AMESRTRES 2.8 2 6 2 6 4 228 -EGE
21 £ (1 g 2 2 4 2 6 4 20 —

BB ERRRE - RS VHiﬁf[JMéd*’u PR RUSTEE NET A SR
ﬁu‘?f’? BB VIR A 4*mﬁfut'~ PPN R BB R %m yiiad @E’Féﬁ
HYEl Eléﬂ\ﬁﬁfﬁﬁ L EaUE e ﬁ” lﬁﬁw (. Ry s 'H%Aﬁg J<
Bl ,%%Jauvaﬁ;a&w ﬂﬁ Ftu_/uwfﬂswf,iﬁal MR VAR
T EAREERR SIS T (P T o PR ESRETRE (A 2004 5 o4 (RS D& FEWZ
?E?ﬁ@ip?ﬁ*ﬂaul‘%k?@t b T BMESS VE  E FTEE R R s

H PR (F) = C(Fpbel)/ (bt %8 %

Il & () = [ gy Xiﬁwxlo (F 30l 3) + LY (2 < 2+ (7 5y Hx2x2 78 1)
+§Ed§ﬂﬁ‘ﬂ(¥%i L Wxig i D

P2 & Bl (md) = (A5 ﬁéﬁﬂ@@ RGBT RS

PUSTPEACETRI 53 7)) 2 el 5T BT 4 6 T3 W ST D[RO 6 10 B~ ATHNE &
JYBh ~ FHRERIEE AT B R RS R AT B 3 T AT A S a5 00 Bt



2011 +F f[ 1 A<+ |ﬁdflj fﬁn" 2 ﬁﬂlgq‘ F?r,? 11

SV R o NI GV R AR AT R T B HRG RT I - N RS A
T3 WR AT B EHE S 2 PP T

Ll Elfh = F&%ﬁr‘“lﬁ{ VI T R R RCENE S T AR I
HI VG f'* i Vi FirE! S PRI 7 i 2 TN R 2 SR DT & A
B VIR > SR AT VF’G’F‘ EBIFHprop -

(1) 5 8 B I Tb Bl (m3)=3x2x774+10,000+3,570%2=21,784(m3)

(2) " HREEE & BT £l (m3)=3%2x9,150=54,900(m3)

(3) AAHANEE Bl £l (m3)=3x5x15x50%3+3%2x20,721+22,100+7,452x2

=195,080 (m3)

xR7 MEBRFHANAEIREEMGMEMRETER

Table 7 The remediation plan and sediment prevention of the study area

S0 e ibE(E) FHEm)  HEE(mM3) PR M (m2)  FibE (m3)
HRpEE & M;ﬁa - 774 10,000 3,570 21,784
*ﬁﬁﬁl EE Gk - 9,150 - - 54,900

A HNE B < 3 20,721 22,100 7,452 195,080
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Table 7 The treatment efficiency of the study area

F B R RS % £ (ma) i B (m3) )
RS & HEI’: 123,150.70 21,784 17.69%
T HERE B Tk 211,836.00 54,900 25.92%

SPRNER < 600,707.60 195,080 32.48%
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Fig.9 The treatment efficiency distribution of the study area
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