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Abstract

The Preparatory Study of Prevention Strategy for

Large-scale Sediment Disaster

Abstract

Discussion and investigation of large-scale landslide and deep-seated
landslide have started in Taiwan and many countries after Typhoon
Morakot resulted in the serious landslide in Xiaolin village. Soil and
Water Conservation Bureau (SWCB) is central competent authorities for
soil and water conservation. SWCB served an important role of debris
flow disaster prevention and mitigation. In addition, SWCB has to face
the challenges from the external environment and the large-scale
landslide impact. More human resources and budgets will be devoted into
the large-scale landslide prevention and mitigation task in the next 4 years.
However, since the compound disaster is hard to predict, SWCB should
review, inspect, and reorganize the business whenever necessary to keep
coordination and competitiveness between each department.

This report is a three-period continuous program. This period report
has completed the following project. First, the collection of literature in
the research and technology documents of sediment disaster prevention,
including technical literature of Japan and the United States. Furthermore,
total 37 of law and policy literatures were collected from Japan, UK,
Germany, Switzerland and Austria, etc. Second, the entrusted and the
research program results inventory, which is total 1064 projects. Third,

the simulation and analysis of flood and sediment disaster in the
|
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watershed were explored. Numerical modeling and analysis are
performed on two watershed, Caohu River and Qishan River, expecting
to understand the course of river scouring and silting. Then, the
sustainable management strategy of the watershed can be provided for
reference.

The study develops the future issues of sediment disaster prevention
research and development based on the study results. Also, in response to
the compound disaster caused by climate change, the study develops the
strategy of the compound disaster and the future large-scale landslide
disaster by using SWOT analysis. Last, the study formulates the best

strategies of the possible opportunities and challenges.
Keywords : Large-scale landslide, Compound Disaster, Research

Development Strategy Formulation, Water Management Analysis,

SWOT analysis
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W 4-3 A5 %A » RS ia 7 LW (BHEL 0 2009)

oh. 0Oq
o—-+—L=(r—f)cosO

ot 0Oy ( ) (1)
qr :khr Slne (hrSDA) (2_1)
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gl

PPN 2 R d 2 i 2 4258 > (Egahsira and Matsuki, 2000 )

N AL

(7\) 6 [Qb(xl) + Qb (1) — Qp(xir1) + Q1(x)] + Dg — E

t BL
+D,, — E, (5)
He 2 2B BA A 220 HF 0 Qulx)% Qu(yy) s + 5 H
imag i > 24845 F (bed load) £ ° Qp(xjpq) % it » T AFH e i 2
FnkiE > Qo) s r Hmgp 2 #3k1 2§ D 2 E AW N
# R # H (Suspended load) 2 it## 5 (Deposition rate) % &4 ¢
(Erosion rate) » Dw % Ey 4~ % 3 inie§" (Wash load) 2 i &
( Deposition rate ) 3 &4 % (Erosion rate ) H Ap B & f2 V3P 4o F !
(-) 4B (Bedload)
FER RSB T2 ET T N

Qp = B Xk=1 bk (6)

pue Uxck _ *ck
dpk = (p s [1 , “1 ]fbk (7)
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Be n 23R st idfop KB R ps 5 2R ue 3

4 a7 L % N A U A S R
R B D AT TR

2 _ [@/(BL)]?
u*e - h 2
[6+2'5 1ndm(1+2u.=m)]

HY dy 577K RER (Mixed layer) + #j2 L3598 T »

(8)

lj—L"’]- ’

% kIE 2 RS R B B (Threshold friction velocity ) ¥ d T 3t

‘:‘J-EI’: .
PO

2 _ 2 10g10 19 2 &
ek = tem [logm<19dk/dm) i dic/dm 2 04
u?,, = 0.85u?,, dy/dy, < 0.4

(9)

(10)

@ 4 )T ik T e B ki B (Threshold friction velocity ) » B

- =21 F -
¥ V}—r}\‘@ N

u?.. = 0.89d,, d,, = 0.303
u?., = 134.6d4>1% 0.118 < d,, < 0.303
u?.,, = 55.0d,, 0.0565 < d,, < 0.118
u?., = 8.41d:/3? 0.0065 < d,, < 0.0565
u2., = 226d,, d,, <0.0065 (Unit:cm)

K Z27FBREGBI Sfc HEF 11T ;0RKEF

K.=1+ uis [(psp_p + 1) tan@x]
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tanf, =1 (17)

D = Y=1Dsx (18)
D = CspreWrk (19)
Es = 212:1 Egsk (20)
Esk = CshexWrk (21)

(=) R4 % (Suspended load)

¥k PRI A FRR 2B AR e T T

acskh 1
dt = ﬁ (Csk,xiQ(xi) + Csk,yiQ(yi) - CSk.xi+1Q(xi+1)) * Esi

— Dgg (22)
B ocq s ZHEEPEPRB T TIRR Gy, * Coky, »

PEPE IR T L TIDRR ) Gy, mn NI TERPERMS LT

kR e B oWy s ER > HET A TR
2, 3 36v° } s _1)gd
Wik = 3 (Ps 3 |(Ps 3 (__ )g k
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exp (—2L2) “he  nitppm) (24)
2wk “ bk :

B fu SHBEE KFFRAT TR I 6] o p e AT KRR
BEERALLE > o BadpEIN A F 2 £ 5 kPRI FROF
Ja2 TRBEFRR F ek F kPRI AR P RBTIER R

Csbek =

Cshk ° FIPY ok B copk 2 B TrAe T 3N 0

Csk = C{Z’: (1 — e(_Bsk)) (25)
h
Bsk - Wf: (26)

He Dy F-E&ﬁ)"?ﬁ RiFED e PR B VPE? % 5T 3N 0 M ET

MyB=i& Dye D, 2 E, %?ﬁiy‘;‘a;\?(Washload) TSR A

L

ﬂ’# - ;u«‘:;J— B o5

Dwzcwwf (27)
Ew=-(1-Df,2 (2<0) (28)
E, =0 (220 (29)

HA fy mimik T At bl f, 3 fi %% XTSI G

Vo

fw+zz=1fbk:1 (30)

(=) Jwx{' (Washload)
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B ooy a2 HERE NIRRT TIEERR oy Cwy, » 4 PF
PR 2RI IRR 0 Gy, mon D TR 2 e T
KR e
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L IR | IR RS A “% AR BRI R A
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Qpi(xi+1) + Q(x))) + Dy — Eg + D, — E,,

{Fbszdlk' aZ/atSO (32>
Fpk = for » 9z/0t =0

B far s TR R TG o for B P RS A T B o
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%47 ¢ BREEGERERE

e Bk T HERESEL T

Overland flow Manning’s roughness values

Surface n-value
Dense turf 0.17-0.80
Bermuda and dense grass , vegetation 0.17-0.48
Shrubs and forest litter , pasture 0.30-0.40
Average grass cover 0.20-0.40
Poor grass cover on rough surface 0.20-0.30
Short prairie grass 0.10-0.20
Sparse vegetation 0.05-0.13
Sparse rangeland with debris

0% cover 0.09-0.34
209 cover 0.05-0.25
Plowed or tilled fields

Fallow-no residue 0.008-0.012
Conventional tillage 0.06-0.22
Chisel plow 0.06-0.16
Fall disking 0.30-0.50
No till-no residue 0.04-0.10
No till 20-409% residue cover 0.07-0.17
No till 60-100% residue cover 0.17-0.47
Open ground with debris 0.10-0.20
Shallow glow on asphalt or concrete

(0.25”t0 1.0”) 0.10-0.15
Fallow fields 0.08-0.12
Open ground , no debris 0.04-0.10
Asphalt or concrete 0.02-0.05

FA KR D RIEESSE %4 £ (2009)

69




SR B KT CHR AW

A8 IRERLRERGEPEELS T

F 3 EFEROER ) (DEM) > 5 ArcGIS #8804 47 k2 (s
ER e L 25 BrR 2 HARE A X RBRPEZIPILER
d

1 Jip B 4ot > B P B i s 4o 4-10 -

— EfruE
BYESEKE

[ ] s=xmum

W 4-10 E 58 kR E 2 PERHET AW

- P RIS S
Fokmidpimptt s 23557 TEPEELFWREL £
AL men Al | (20150 kikh ) 2 TRPEA (55 HUEE ¥
EEOR TR R mRG] o SR pREHE R R N L R
FREBEZIRNE S RFFFTREA G I £ UG e
XA ARS A ERIAEF 2P TR & A G
75.65mm~11540mm F¥ » P 7 ~ BT 2 S AR 0 P E T

AT ArR 4-8 0 RS A b AT 4eB] 4-11 B o

70



448 PRFRES S E- T4

PR 2 4T (mm) ok

X Y Dio | D20 | D30 | D40 | Dso | Deo | D75 | Doo | D95 | Dmax /< Dm

225227 12663923 | 4 | 22 | 43 | 55| 70 | 101 | 147 | 191 | 202 | 216 76
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B R BokE DR T HORURIEE A 4T

s P

s P g PR N kiF i kg | ognig | HE

Q(cms) | Bw(m) Zm) | Zb(m) H(m) | #(m2) | (m/s) P P
Nodl | 1512 | 1211 |172884|1728.64| 020 | 243 | 623 |FO0®
Nod2 | 3542 | 1313 | 108505 |108475| 030 | 394 | 900 |F38F
Nod3 | 9423 | 2411 |191267|191222| 045 | 1089 | 865 |FO8F
Nod4 | 40.66 | 1291 |1069.83 | 1069.48 | 035 | 449 | 9.06 2‘;%?(/)%/8
Nods | 2852 | 1197 | 118008 | 1179.81| 027 | 319 | o5 |F38®
Nod6 | 2175 | 1158 |161626| 161598 | 028 | 320 | 680 |*3008®
Nod7 | 2027 | 1160 | 138841 |1388.15| 026 | 3.06 | 661 |F300®
Nod§ | 24132 | 3034 | 122876122805 | 071 | 2151 | 1122 200088
Nod9 | 2496 | 1185 |2060.76 206049 | 027 | 324 | 771 |P38®
NosO | 2397 | 1355 | 146053 | 146027 | 026 | 352 | 681 |F30®
NoS1 | 41.50 | 1275 |2086.77|2086.40 | 037 | 477 | 869 2%%%%/8
Nos2 | 1819 | 1293 | 118250 | 118227 | 023 | 296 | 615 |F30®
Nos3 | 5578 | 1590 |1589.34|1588.93| 040 | 640 | 872 |P008®
Nosd | 4174 | 1619 | 158899 | 1588.66| 033 | 535 | 780 |O08®
Noss | 5981 | 1580 |115245| 115214 | 031 | 485 | 1233 | 2008®
Nos6 | 5525 | 1791 | 130239130204 | 035 | 619 | 892 |F08®
Nos7 | 13205 | 2230 | 108359 | 1083.04 | 0.55 | 1222 | 1081 |*3008®
Nos§ | 1831 | 1187 | 86827 | 86803 | 024 | 279 | 656 |F30®
Nos9 | 3774 | 1433 |101382|1013.50 | 032 | 461 | sig | F008®
No60 | 6423 | 17.05 | 942.17 | 941.76 | 041 | 7.00 | 9.18 |200V/88

22:00
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s P

B pERE| PR e | oz ki ii ke | o | mE

Q(cms) | Bw(m) Zm) | Zb(m) H(m) | #(m2) | (m/s) P Y
Nobl | 3428 | 12.84 | 87382 | 87351 | 031 | 395 | 867 |FO0®
No62 | 3310 | 1377 | 138453 | 138420 | 033 | 455 | 727 |FO08®
No63 | 3789 | 1341 | 139901 |1398.67| 034 | 457 | 830 |FO8F
No64 | 2377 | 1214 | 120849 | 120826 | 024 | 2.88 | 825 2‘;%?(/)%/8
No6s | 80.09 | 19.87 | 899.88 | 899.44 | 044 | 868 | 922 |F30®
No66 | 44.12 | 14.62 | 87477 | 87443 | 034 | 498 | 886 2%%?(/)%/8
No67 | 3390 | 1331 |153655|153626| 029 | 383 | 886 |F30®
No68 | 142.60 | 26.02 | 147460 | 147404 | 0.56 | 1450 | 984 |*38®
No69 | 5884 | 1870 | 809.40 | 809.03 | 038 | 7.07 | 832 |F3®
No70 | 8876 | 20.56 |1653.01|1652.57| 044 | 9.06 | 979 |*308®
No7l | 5232 | 1378 | 769.05 | 76865 | 040 | 553 | 946 |*30®
No72 | 1312 | 1153 | 152926152006 | 020 | 230 | s72 |P0008®
No73 | 4238 | 13.62 | 156516156479 | 037 | 505 | 839 |*308®
No74 | 1830 | 1198 |101390|1013.66| 023 | 280 | 653 |F08®
No7s | 6055 | 1597 | 772.00 | 77159 | 041 | 654 | 926 |F08®
No76 | 2809 | 1229 | 122403122373 | 029 | 360 | 781 |F008®
No77 | 12435 | 2508 | 142103 | 1420.55 | 049 | 1220 | 1019 |*008®
No78 | 2892 | 1281 | 650.15 | 64979 | 035 | 453 | 638 |F308®
No79 | 103.16 | 2032 | 847.13 | 846.64 | 048 | 977 | 1056 2%%?(/)%/8
Nog0 | 3405 | 14.00 | 639.19 | 63884 | 035 | 485 | 703 |F308®
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s P

B pERE| PR e | oz ki EM | R

Q(cms) | Bw(m) Zm) | Zb(m) H(m) | #(m2) | (m/s) P Y
No81 | 33.99 | 1152 | 619.02 | 61859 | 043 | 497 | 684 2‘;%?(/)%/8
No82 | 920 | 1274 | 82596 | 82578 | 0.18 | 228 | 4.04 2‘;%?(/)%/8
Nog3 | 3484 | 1297 | 64265 | 64228 | 037 | 476 | 732 |F00F
Nogd | 7140 | 1595 | 164868 | 164823 | 045 | 725 | 985 |FO0®
Nogs | 2456 | 1345 |152245|1522.15| 029 | 396 | 620 |F308®
Nog6 | 2323 | 1212 | 108330 |1083.04 | 026 | 314 | 741 |F008E
Nog7 | 3843 | 14.67 | 602.62 | 60223 | 038 | 564 | 682 |F308®
Nog8 | 3640 | 1326 |151958|151924| 034 | 449 | 10 |2008®
Nog9 | 4479 | 14.18 | 61839 | 61792 | 047 | 669 | 670 |F308®
No90 | 232.98 | 3429 |1036.11|103542| 0.69 | 23.62 | 986 |*30®
Nool | 4364 | 1377 | 62044 | 62004 | 040 | 546 | 799 |F308®
No92 | 2464 | 1261 | 150878 |1508.53 | 025 | 315 | 783 |F008®
No93 | 5148 | 1426 | 607.63 | 607.18 | 045 | 636 | 810 |F300®
No94 | 29.61 | 13.84 |149229 |1492.01| 029 | 398 | 7.44 2‘;‘;?(/)%/8
No95 | 119.27 | 25.12 |1097.63 | 1097.18 | 045 | 1136 | 10.50 2%%?(/)%/8
No96 | 11635 | 2427 | 855.57 | 85505 | 0.52 | 1259 | 924 |FO8®
No97 | 8566 | 21.63 | 181269 | 181222 | 047 | 1021 | 839 |F008®
No98 | 27178 | 3939 |2160.75|2160.14 | 0.61 | 2418 | 1124 |F008®
No99 | 10677 | 2248 | 187055 |1870.02| 0.52 | 1176 | 908 |*3008®
Nol00| 202.84 | 3134 | 171565171497 | 068 | 2142 | 947 |2008%

22:00
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B pERE| PR e | oz ki EM | R

Q(cms) | Bw(m) Zm) | Zb(m) H(m) | #(m2) | (m/s) P Y
NolOl| 141.09 | 2627 |1676.65|1676.06| 0.59 | 1543 | 9.14 2%‘;?(/)%/8
Nol02| 13424 | 2823 |2024.57|2024.08| 050 | 1403 | 957 |05
Nol03| 109.23 | 24.56 |1874.21|1873.72| 049 | 1197 | 9.13 2%‘;?(/)%/8
Nol04| 88.69 | 2381 | 189624189580 044 | 1059 | 838 2005
Nol0S| 8419 | 2273 |1529.99 152055 044 | 994 | 847 |25
Nol06| 187.99 | 3423 |1761.04 |1760.43 | 0.61 | 20.81 | 9.03 2%%?(/)%/8
Nol07| 16259 | 30.27 |1819.59 | 1819.06| 0.53 | 16.10 | 10.10 2%%?(/)%/8
Nol08 | 114.60 | 2735 | 1068.37|1067.87| 050 | 13.66 | 839 |25
Nol09 | 10547 | 2343 | 1487.73 | 148722 051 | 1200 | 879 |28
Noll0| 7948 | 2015 |1277.00 | 127665 044 | 888 | 895 |*0%
Nolll | 14225 | 2625 |1284.80 | 128431 049 | 1294 | 1099 |28
Noll2| 18099 | 3278 | 112655 | 112601 053 | 1748 | 1035 |25
Noll3| 18469 | 3128 | 1078.13 107756 | 057 | 17.90 | 1032 |*90%*
Noll4| 110.83 | 22.31 |1473.62|1473.09| 053 | 11.84 | 936 2%‘;?(/)%/8
Nolls| 24332 | 3521 |1059.69 105899 070 | 2456 | 9.91 2005
Noll6| 377.74 | 46.26 |1865.96|1865.13| 0.83 | 3858 | 9.79 2%‘;?(/)%/8
Noll7| 13230 | 26.53 |1693.69 | 1693.14| 0.55 | 1458 | 9.07 2%%?(/)%/8
Noll§| 42349 | 5172 | 1406.74 | 140588 | 0.86 | 4459 | 9.50 |25
Noll9| 239.85 | 3672 | 123594123530 0.64 | 2358 | 1017 |25
Nol20| 27227 | 39.88 |1424.27|142355| 0.72 | 2878 | 9.46 2%%?(/)%/8
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g Pk

B pERE| PR e | oz ki EM | R

Q(cms) | Bw(m) Zm) | Zb(m) H(m) | #(m2) | (m/s) P Y
Nol2l | 139.97 | 27.83 |1406.90 | 140634 | 057 | 1579 | 8586 2%%?(/)%/8
Nol22| 25119 | 3542 | 1069.59 | 106894 0.65 | 2311 | 1087 |05
Nol23 | 197.00 | 3093 | 959.15 | 958.57 | 057 | 1778 | 1108 |05
Nol24 | 26857 | 3925 | 82558 | 82480 | 0.69 | 2692 | 9.98 |25
Nol25| 189.73 | 29.77 |1228.61 | 1228.06| 0.56 | 16.65 | 1139 2%%?(/)%/8
Nol26| 43421 | 4694 | 60938 | 60841 | 097 | 4566 | 9.51 2%%?(/)%/8
Nol27| 26549 | 4016 | 170120 170049 | 071 | 2844 | 934 |28
Nol28 | 17613 | 3186 | 1306.07 130545 0.62 | 1975 | 892 |25
Nol29 | 20232 | 3834 | 91754 | 91684 | 071 | 2712 | 1078 |25
Nol30| 24830 | 3634 | 94398 | 94333 | 065 | 2356 | 1054 |20YS
Nol3l | 50561 | 5252 | 1748.55 | 1747.61| 094 | 49.44 | 1023 |25
Nol32| 34924 | 4193 |1618.96|1618.09| 087 | 3641 | 9.59 2(;%%%/8
Nol33 | 369.65 | 4539 | 1547.15 | 154634 081 | 3678 | 1005 |*0%*
Nol34| 27491 | 4028 | 72221 | 72150 | 071 | 2841 | 968 |05
Nol3s| 45848 | 4633 | 1579.94|1579.03| 091 | 4239 | 1082 |05
Nol36| 309.86 | 41.93 | 603.70 | 602.95 | 0.75 | 31.62 | 9.80 2%‘;?(/)%/8
Nol37| 66541 | 60.91 |1671.84|1670.68| 1.16 | 70.72 | 9.41 2%%?(/)%/8
Nol38| 512.54 | 50.22 |1510.63 | 1509.55| 1.09 | 54.60 | 9.39 2%%?(/)%/8
Nol39| 49194 | 5318 | 119135 [119034| 101 | 5361 | 918 |28
Nol4l| 55130 | 55.85 |1084.94|1083.91| 1.03 | 57.79 | 9.54 2%%?(/)%/8
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* S
: mERE | PR . kiR |k | oamw |
T ey | Bwen | S5 B | o) | oo | e
cmsS w(m m - (m S 3 T
Z(m) | Zb(m) !

Nold0 | 65447 | 5617 | 140230 140114 116 | 6529 | 1002 |05
Nold2 | 82551 | 6744 | 157693157572 121 | 8173 | 1010 |05
Nold3 | 74944 | 5977 | 135805 | 135688 | 117 | €978 | 1074 |05
Noldd | 930.65 | 70.99 |1541.92|1540.71| 121 | 8579 | 10.85 2%%?(/)%/8
Nolds | BIS.I4 | 6323 |1309.51 130816 135 | 8563 | 952 |25
Nold6 | 98144 | 7248 | 152097151974 123 | 89.10 | 1102 |25
Nol47 | 138424 | 86.90 |1471.14|1469.57| 1.56 | 13571 | 10.20 2%%?(/)%/8
Nol48 | 140323 | 87.84 |1423.54 (142192 1.62 | 142.57 | 9.84 2%%?(/)%/8
Nol49 | 153639 | 9113 | 141029 | 140871 158 | 143.92 | 1068 |*0 %"
NolsO | 157820 | 9262 | 1375.50 | 137375 | 175 | 16216 | 9.73 |25
NolSI | 1650.12 | 9458 | 1353.34 | 135167 1.67 | 15817 | 1043 |25
Nols2 | 173024 | 9671 | 1303.76 130194 182 | 17641 | 981 |25
Nols3 | 257133 | 11617 | 1260.08 | 1257.85 | 223 | 258.63 | 9.94 |20 %"
Nols4 | 2670.18 | 11825 | 1241.80 | 1239.56 | 223 | 26418 | 1011|2005
Nolss | 279325 | 120.76 | 121588 | 121354 234 | 28313 | 987 2005
2009/8/8

Nol56 | 3219.81 | 129.63 | 115051 | 1148.05 | 247 | 319.62 | 10.07
22:00
2009/8/8
NolS7| 343255 | 13344 | 1108.64 | 110627 237 | 31608 | 1086 |~
2009/8/8
Nols8 | 3944.29 | 14561 | 107161 | 106884 | 277 | 40298 | 979 |°
2009/8/8

Nol59 | 4510.95 | 15625 |1039.27 | 1036.47 | 2.80 | 437.48 | 1031

22:00
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Fr gk RokE DR T HRURIE R A 4T

P Pk Wk
- mERE | PR N kiF . I 2
Q(cms) | Bw(m) Zam) | Zb(m) H(m) ) (m/s) e
Nol60 | 456178 | 157.39 | 101625 | 101322 3.04 | 477.07 | 954 |200"5%
Nol61 | 4794.36 | 159.81 | 1004.52 | 1001.73 | 2.80 | 44674 | 1073 |20 5
Nol62 | 5047.70 | 16425 | 995.05 | 992.06 | 299 | 49037 | 1029 |*0*5*
Nol63 | 511674 | 16545 | 975.05 | 97194 | 3.1 | 51449 | 9.95 |25
Nol64| 5265.96 | 168.32 | 941.60 | 938.74 | 2.86 | 481.81 | 10.93 2%%?(/)%/8
Nol6S | 5567.26 | 172.17 | 90476 | 901.83 | 293 | s03.64 | 1105 |25
Nol66 | 5894.36 | 177.17 | 86538 | 86242 | 296 | 5248 | 1123 |25
Nol67 | 593842 | 177.94 | 838.93 | 835.73 | 3.19 | 568.04 | 10.45 2%%?(/)%/8
Nol68 | 6087.96 | 179.83 | 82126 | 818.10 | 3.17 | 569.79 | 1068 |*00 0"
Nol69 | 6158.15 | 180.85 | 80236 | 799.23 | 313 | 56531 | 1089 |20 %*
Nol70| 6195.02 | 181.37 | 790.19 | 787.01 | 3.18 | 577.11 | 10.73 2%%%%/8
Nol7l | 6272.07 | 182.70 | 777.66 | 77414 | 351 | 6ares | 977 |25
Nol72 | 647130 | 185.37 | 76575 | 762.50 | 325 | 60157 | 1076 |20 %
Nol73 | 6523.73 | 18632 | 75394 | 75039 | 355 | 66110 | 9.87 2005
Nol74| 670545 | 189.22 | 744.90 | 741.64 | 326 | 616.88 | 10.87 2%%?(/)%/8
Nol7s | 683629 | 191.82 | 72292 | 719.50 | 3.42 | 65633 | 1042|205
Nol76 | 6922.51 | 193.32 | 689.65 | 68624 | 341 | 658.92 | 1051 |25
Nol77 | 6992.43 | 19426 | 67262 | 669.16 | 3.45 | 67078 | 1042 |25
Nol78 | 7282.93 | 198.90 | 64955 | 64601 | 354 | 70317 | 1036 |*005*
Nol79 | 734829 | 199.82 | 63026 | 626.57 | 3.69 | 737.66 | 9.96 2%%?(/)%/8
Nol80 | 7452.72 | 200.92 | 62280 | 619.27 | 353 | 708.67 | 1052 |25
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g |BEAR| T ; R RIS fﬁ; P -
Q(cms) | Bw(m) Z(m) #%2 Zb(m)| H(m) a2) (m/s) A

Nol8I | 749120 | 201.60 | 61734 | 613.69 | 3.65 | 73496 | 1019|205
Nol82 | 7545.86 | 202.68 | 604.19 | 60029 | 3.91 | 791.95 | 9.53 2%%?(/)%/ 8
Nol83 | 7866.57 | 207.24 | 59493 | 59123 | 370 | 76650 | 1026 |*905°
Nol84 | 7909.97 | 208.86 | 57837 | 57419 | 418 | 87391 | 9.05 |25
Nol8S | 7947.33 | 209.44 | 56681 | 562.59 | 421 | 88237 | 9.01 |28
Nol86 | 8193.47 | 212.66 | 55949 | 555.62 | 3.86 | 82144 | 9.97 |25
Nol87 | 830827 | 21427 | 548.00 | 543.97 | 4.02 | 86237 | 9.63 |00
Nol88 | 8415.60 | 215.18 | 53162 | 527.52 | 411 | 88378 | 952 |2O00
Nol89 | 8485.86 | 215.98 | 52139 | 517.28 | 411 | 88745 | 9.56 |“O00°
Nol90 | 8975.66 | 222.02 | 51172 | 507.47 | 426 | 94475 | 9.50 |05
Nolol| 912274 | 223.61 | 493.72 | 48975 | 3.97 | 887.97 | 1027 |200B8

23:00
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¥ k- wh & ole i ¥ 24 & TR (Input)

SPP
ZhOo1[1] |Zb02[l] CI[I
(mean  |SSS .
DammyC (upstr?am (down.stream lin1[1]{lin2[1]{lin3[1]{loutl[l]|slope of |(Watershed (River
elevation |elevation e length
(m) (m) (m))
(deg))
1 169 129 0 0 0 23 21.25|  924400| 332.65
2 212 141 0 0 0 22 22.91| 1375200/1039.10
3 223 149 0 0 0 21 25.48| 2812400/2835.51
4 59 58 0 0 0 14 10.82| 804000 30.00
5 252 240 0 0 0 15 35.98 826000 170.00
6 90 58 0 0 0 14 15.86| 1476400/1916.87
7 132 100 0 0 0 19 21.22|  997200| 626.43
8 334 240 0 0 0 15 30.74| 3033200/2606.47
9 330 300 0 0 0 17 29.72| 1202800| 716.05
10 194 118 0 0 0 16 22.91| 4148000(3644.15
11 340 300 0 0 0 17 29.08| 1308800/1027.63
12 312 118 0 0 0 16 26.99| 7013600(7615.17
13 283 117 0 0 0 16 26.23| 4579600/6209.63
14 58 37 4 6 0 25 1.09] 981200(2533.63
15 240 224 5 8 0 20 27.58| 266800 615.25
16 118 117 10 12 0 18 19.30 25600 116.57
17 300 224 9 11 0 20 32.70| 1230800|2437.74
18 117 100 13 16 0 19 19.95| 1022800(1414.27
19 100 65 7 18 0 24 16.10| 2221200(2412.60
20 224 149 15 17 0 21 22.72| 3330400/4285.57
21 149 141 3 20 0 22 21.57| 172800| 529.69
22 141 129 21 0 23 23.72| 269600 822.22
23 129 65 22 0 24 18.09/ 3138000(4246.48
24 65 37 19 23 0 25 1.99| 2050800(4048.01
25 37 30 14| 24 0 0 1.33| 1873600|1805.00
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ad-

¥ - RR B 6liP B R (F)
Size Mixed Transition landslide
1 0.000038 0.003789 0.086222 0
2 0.000075 0.006296 0.01344 0
3 0.000106 0.005274 0.011275 0
4 0.00025 0.024498 0.052544 0
5 0.00042 0.028916 0.062392 0
6 0.00085 0.073117 0.159547 0
7 0.0017 0.144432 0.322576 0
8 0.00236 0.112054 0.25693 0
9 0.00476 0.406777 0.979965 0
10 0.0095 0.80021 2.128671 0
11 0.0112 0.285969 0.8198 0
12 0.0191 1.32183 4.134067 0
13 0.0254 1.045783 3.59841 0
14 0.0375 1.987924 7.357429 0
15 0.0508 2.153932 8.282784 0
16 0.11 9.197953 28.90748 0
17 0.25219 19.59816 42.82647 0
18 0.356651 12.28785 0 0
19 0.504381 14.57625 0 0
20 0.713302 15.59514 0 0
21 2 20.34385 0 0

Faeatsmys 4 2178
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SN R E SR AW

MLE M- PR ¥ 2R ¥ A A A (Input)

(Zubpg%r[ell (ﬁg\?vzn[slgr (r?]zzn S5k CI.[I]
LEL}7 m eam linl[I1] | lin2[1] | 1in3[1] | loutl[I] | slope of (s (ROvey
C . . ed area | length
elevation |elevation watershe (m2)) (m))
(m) (m) d (deg))
1 2144 1871 0 0 0 97 34.54 |1584800| 868.54
2 1885 1871 0 0 0 97 30.34 | 804000 | 53.85
3 2142 1947 0 0 0 99 34.30 |1735200| 887.56
4 2030 1947 0 0 0 99 34.82 1094400 | 394.85
5 2428 1895 0 0 0 116 41.48 |2022800 | 1372.11
6 3258 2422 0 0 0 98 39.34 | 3720000 | 2521.88
7 1960 1746 0 0 0 117 32.73 |1236000| 701.12
8 2374 1771 0 0 0 100 34.68 | 3715200 | 2624.86
9 2045 1771 0 0 0 100 39.37 |1655200| 1070.89
10 1914 1722 0 0 0 101 38.83 |1129600| 871.90
11 2218 1722 0 0 0 101 35.92 2286400 | 2042.86
12 3204 2422 0 0 0 98 42,59 |3191200|2289.78
13 2028 1578 0 0 0 135 35.00 |2361600 | 1979.45
14 1570 1565 0 0 0 138 34.65 | 838400 | 58.31
15 2553 2348 0 0 0 102 44,78 |1363200| 503.85
16 2424 2348 0 0 0 102 40.96 | 840800 | 193.85
17 2275 1534 0 0 0 144 35.38 |2832400| 2607.95
18 1888 1519 0 0 0 146 41.68 |1278800| 1495.91
19 1902 1446 0 0 0 140 35.09 |2694400 | 2049.04
20 1470 1421 0 0 0 148 37.88 | 819200 | 170.29
21 2008 1580 0 0 0 133 36.56 |2441600| 1821.21
22 1596 1392 0 0 0 150 35.63 | 938800 | 471.25
23 1793 1353 0 0 0 143 36.50 2524400 | 1962.90
24 1570 1344 0 0 0 145 33.94 |1417200| 762.93
25 1504 1340 0 0 0 152 34.79 |1156400| 668.96
26 2174 1914 0 0 0 103 42,49 |1951200| 812.10
27 2195 1914 0 0 0 103 38.88 |1609600 | 1032.32
28 1647 1242 0 0 0 154 33.82 2324000 1771.29
29 1864 1346 0 0 0 151 34.45 |2176400| 1452.99
30 2094 1408 0 0 0 149 36.63 | 3434800 | 2469.36
31 2090 1963 0 0 0 104 29.75 |1064800| 382.06
32 2164 1963 0 0 0 104 35.22 1962800 506.70
33 1671 1230 0 0 0 155 33.75 1402800 | 1278.30
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MLGEYE-E PR FEFEE A A (Input)

(upstea | Gownst SPP (mean| SSS | CIf]
Dammy | =5 eam | dinap | tin20] | tin3[i] | toutapyy | S'ope of | (Watershe | (River
Cc elevation |elevation wa;ershed d area length
vation leval deg) | (m2) | (m)

34 | 1722 | 1575 | 0 0 0 | 105 | 3405 | 1521600 | 502.28
35 | 1657 | 1575 | 0 0 0 | 105 | 3823 | 1044400 | 32021
36 | 2080 | 1192 | 0 0 0 | 156 | 3631 | 10658000 |6511.24
37 | 1693 | 1486 | 0 0 0 | 119 | 3466 | 1168000 | 767.92
38 | 1699 | 1101 | 0 0 0 | 157 | 3173 | 6004400 | 3442.83
39 | 2103 | 1793 | 0 0 0 | 106 | 3472 | 3056800 | 122258
20 | 1870 | 9% | 0 0 0 | 161 | 3296 | 4674000 | 4357.15
a1 | 1770 | 1717 | 0 0 0 | 118 | 36.76 | 897600 | 130.00
22 | 1211 | 1027 | 0 0 0 | 160 | 3414 | 1055600 | 407.23
23 | 2046 | 1793 | 0 0 0 | 106 | 3446 | 3558800 | 1234.96
a4 | 1200 | 977 | o 0 0 | 163 | 36.72 | 1020400 | 667.01
25 | 1310 | 1130 | 0 0 0 | 141 | 3575 | 877200 | 33155
26 | 1665 | 1602 | 0 0 0 | 120 | 3470 | 820400 | 192.37
a7 | 1431 | 1369 | 0 0 0 | 128 | 3300 | 822800 | 218.49
28 | 1549 | 922 | 0 0 0 | 165 | 37.78 | 5632800 | 3441.79
29 | 2138 | 2046 | 0 0 0 | 107 | 3570 | 859600 | 217.05
50 | 1511 | 1444 | 0 0 0 | 121 | 3371 | 1124400 | 198.49
51 | 2177 | 2046 | 0 0 0 | 107 | 3804 | 995600 | 439.71
52 | 1220 | 1171 | 0 0 0 | 108 | 3087 | 1022800 | 143.18
53 | 1691 | 1520 | 0 0 0 | 109 | 3176 | 1547600 | 647.30
54 | 1677 | 1520 | 0 0 0 | 109 | 36.74 | 1604800 | 591.07
55 | 1584 | 808 | O 0 0 | 169 | 2939 | 1528400 | 110250
56 | 1457 | 1171 | 0 0 0 | 108 | 3342 | 1962000 | 925.61
57 | 1366 | 821 | 0 0 0 | 168 | 4185 | 3042000 | 226327
58 | 915 | 844 | 0 0 0 | 167 | 3803 | 861600 | 210.95
59 | 1125 | 927 | 0 0 0 | 120 | 3941 | 1257200 | 622.38
60 | 1124 | 778 | 0 0 0 | 171 | 3764 | 1778800 | 1338.06
61 | 998 | 784 | 0 0 0 | 170 | 3334 | 1008400 | 584.81
62 | 1442 | 1342 | 0 0 0 | 110 | 3494 | 1160400 | 463.17
63 | 1486 | 1342 | 0 0 0 | 110 | 3449 | 1100000 | 510.63
64 | 1314 | 1155 | 0 0 0 | 123 | 3589 | 901600 | 318.49
65 | 1079 | 737 | 0 0 0 | 175 | 3681 | 2415200 | 1439.88
66 | 1020 | 755 | 0 0 0 | 173 | 3287 | 1307200 | 836.49
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MLGEYE-E PR FEFEE A A (Input)

Zbo1[1]

Zbo2[1]

(upstrea | (downstr S (e Stk C![I]
Dammy | =5 eam | dinap | tin20] | tin3[i] | toutapyy | S'ope of | (Watershe | (River
Cc elevation |elevation wa;ershed d area length
™| (deg) | (m2) | (m)

67 1675 1432 0 0 0 111 34.65 1084800 | 630.44
68 1739 1220 0 0 0 122 36.23 4144800 | 2728.05
69 933 700 0 0 0 176 28.09 2139600 | 990.89
70 1891 1432 0 0 0 111 36.20 2586800 | 1785.96
71 903 673 0 0 0 177 30.52 1162000 | 765.42
72 1554 1523 0 0 0 112 38.35 813200 | 102.96
73 1646 1523 0 0 0 112 36.12 1134800 | 453.39
74 1059 989 0 0 0 124 39.23 878000 | 222.43
75 937 629 0 0 0 179 25.85 1560000 | 1155.74
76 1305 1169 0 0 0 113 28.38 924400 | 440.37
77 1690 1169 0 0 0 113 35.49 3850800 | 2100.42
78 693 613 0 0 0 181 25.29 1003600 | 501.70
79 1102 617 0 0 0 180 30.48 2525600 | 1757.87
80 686 608 0 0 0 182 30.63 1200000 | 377.72
81 659 613 0 0 0 136 26.89 812800 | 214.27
82 837 824 0 0 0 134 32.86 994000 | 30.00
83 712 585 0 0 0 184 30.10 1028800 | 653.11
84 1821 1504 0 0 0 114 32.63 1557200 | 1191.87
85 1555 1504 0 0 0 114 36.16 1106400 | 218.28
86 1155 1052 0 0 0 130 34.81 898400 | 258.06
87 652 561 0 0 0 185 19.65 1317600 | 565.11
88 1623 1432 0 0 0 125 34.30 1075600 | 786.22
89 687 552 0 0 0 187 28.36 1231200 | 1205.22
90 1515 560 0 0 0 186 34.66 7195200 | 6625.36
91 736 534 0 0 0 188 24.74 1160000 | 990.76
92 1610 1431 0 0 0 115 33.65 973600 | 481.58
93 706 520 0 0 0 189 26.75 1244800 | 1039.04
94 1570 1431 0 0 0 115 35.38 1171600 | 504.89
95 1519 691 0 0 0 126 32.72 3862400 |2844.72
96 1219 497 0 0 0 191 32.11 3605600 | 3903.66
97 1871 1746 1 2 0 117 35.05 473200 | 758.64
98 2422 1895 6 12 0 116 44.87 2584000 | 2335.41
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MLGEYE-E PR FEFEE A A (Input)

(upstrea | ownst PP (mean|  SSS | clll]
Dammy | =5 eam | dinap | tin20] | tin3[i] | toutapyy | S'ope of | (Watershe | (River
Cc - - watershed | d area length
elevation |elevation (deg)) (m2)) m))
(m) (m)

99 1947 1796 3 4 0 131 24.34 262000 | 856.85
100 1771 1644 8 9 0 132 32.85 638800 | 949.87
101 1722 1622 10 11 0 142 32.74 806400 | 695.67
102 2348 1702 15 16 0 137 37.94 2674400 | 3041.57
103 1914 1821 26 27 0 127 40.43 129600 | 507.56
104 1963 1821 31 32 0 127 35.17 442800 | 782.95
105 1575 1486 34 35 0 119 35.48 595200 | 469.31
106 1793 1717 39 43 0 118 36.85 556000 | 575.68
107 2046 1602 49 51 0 120 36.42 3750800 | 2057.92
108 1171 963 52 56 0 164 35.32 1593600 | 1330.08
109 1520 1444 53 54 0 121 34.39 207600 | 479.59
110 1342 1220 62 63 0 122 39.24 223600 | 569.40
111 1432 1155 67 70 0 123 36.21 544000 | 958.40
112 1523 738 72 73 0 174 3141 4629600 | 3482.06
113 1169 989 76 77 0 124 28.87 1212800 | 882.59
114 1504 1432 84 85 0 125 30.36 381200 | 495.71
115 1431 691 92 94 0 126 32.36 5439600 |5128.53
116 1895 1796 5 98 0 131 36.12 1576400 | 1091.76
117 1746 1644 7 97 0 132 33.49 210800 | 565.57
118 1717 1096 41 106 0 158 36.31 8303600 | 6246.50
119 1486 991 37 105 0 162 35.75 3921200 | 2879.78
120 1602 1243 46 107 0 139 35.62 3306800 | 2860.91
121 1444 1369 50 109 0 128 35.81 254800 | 501.11
122 1220 927 68 110 0 129 40.42 1047600 | 1453.71
123 1155 762 64 111 0 172 39.00 736000 |1683.87
124 989 660 74 113 0 178 35.14 2560800 | 2213.69
125 1432 1052 88 114 0 130 35.64 1303200 | 1422.87
126 691 514 95 115 0 190 33.18 2035200 | 2146.06
127 1821 1580 103 104 0 133 32.50 2710800 |1911.44
128 1369 1243 47 121 0 139 32.45 649200 | 897.52
129 927 876 59 122 0 166 36.50 60400 385.24
130 1052 824 86 125 0 134 33.56 1758000 | 1292.97
131 1796 1702 99 116 0 137 31.42 694800 | 822.74
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MLGEYE-E PR FEFEE A A (Input)

(upstea | Gownst SPP (mean| SSS | CIf]
Dammy | =5 eam | dinap | tin20] | tin3[i] | toutapyy | S'ope of | (Watershe | (River
Cc elevation |elevation watershed | d area length
vation leval deg) | (m2) | (m)

132 | 1644 | 1578 | 100 | 117 | 0 | 135 | 3180 | 440800 | 656.20
133 | 1580 | 1506 | 21 | 127 | O | 147 | 3459 | 297200 | 592.26
134 | 824 | 613 | 82 | 130 | 0 | 136 | 2740 | 854800 |1587.45
135 | 1578 | 1565 | 13 | 132 | 0 | 138 | 2833 | 15200 | 139.03
136 | 613 | 591 | 81 | 134 | 0 | 183 | 1053 | 17200 | 15657
137 | 1702 | 1622 | 102 | 131 | 0 | 142 | 3159 | 942000 |1393.08
138 | 1565 | 1446 | 14 | 135 | 0 | 140 | 3458 | 1460000 | 1711.65
139 | 1243 | 1130 | 120 | 128 | 0 | 141 | 3392 | 1363600 | 1553.17
140 | 1446 | 1353 | 19 | 138 | O | 143 | 30.77 | 1179200 | 1165.85
141 | 1130 | 1037 | 45 | 139 | 0 | 159 | 3647 | 904000 |1136.20
142 | 1622 | 1534 | 101 | 137 | 0 | 144 | 3185 | 910400 |1006.25
143 | 1353 | 1344 | 23 | 140 | O | 145 | 2560 | 31200 | 144.72
144 | 1534 | 1519 | 17 | 142 | 0 | 146 | 3441 | 172400 | 266.95
145 | 1344 | 1262 | 24 | 143 | 0 | 153 | 33.96 | 1186000 | 149367
146 | 1519 | 1506 | 18 | 144 | 0 | 147 | 2359 | 32000 | 170.88
147 | 1506 | 1421 | 133 | 146 | 0 | 148 | 3643 | 1457200 | 161857
148 | 1421 | 1408 | 20 | 147 | 0 | 149 | 3190 | 186800 | 256.20
149 | 1408 | 1392 | 30 | 148 | 0 | 150 | 3287 | 162400 | 357.91
150 | 1392 | 1346 | 22 | 149 | 0 | 151 | 3827 | 733600 | 104162
151 | 1346 | 1340 | 29 | 150 | O | 152 | 3545 | 76800 | 278.25
152 | 1340 | 1262 | 25 | 151 | O | 153 | 36.02 | 1331200 | 1881.43
153 | 1262 | 1242 | 145 | 152 | 0 | 154 | 3145 | 886800 | 728.31
154 | 1242 | 1230 | 28 | 153 | 0 | 155 | 3393 | 662800 | 413.69
155 | 1230 | 1192 | 33 | 154 | 0 | 156 | 3262 | 2272400 | 1386.33
156 | 1192 | 1101 | 36 | 155 | 0 | 157 | 3533 | 2933200 | 3091.24
157 | 1101 | 1096 | 38 | 156 | 0 | 158 | 27.95 | 117200 | 310,50
158 | 1096 | 1037 | 118 | 157 | 0 | 159 | 30.04 | 4422000 | 2562.71
159 | 1037 | 1027 | 141 | 158 | 0 | 160 | 38.77 | 556000 | 525.83
160 | 1027 | 996 | 42 | 159 | 0 | 161 | 3848 | 1129200 | 1313.80
161 | 996 | 991 | 40 | 160 | O | 162 | 2714 | 32400 | 196.20
162 | 991 | 977 | 119 | 161 | 0 | 163 | 3293 | 564400 | 906.89
163 | 977 | 963 | 44 | 162 | 0 | 164 | 3563 | 1399600 | 100439
164 | 963 | 922 | 108 | 163 | O | 165 | 3329 | 1282800 | 1300.72
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MMLE Y M-T PR kb ¥ EPEE AR AT (Input)

(upstea | Gownst SPP (mean| SSS | CIf]
Dammy | =5 eam | dinap | tin20] | tin3[i] | toutapyy | S'ope of | (Watershe | (River
Cc elevation |elevation watershed | d area length
vation leval deg) | (m2) | (m)

165 | 922 | 876 | 48 | 164 | 0 | 166 | 3316 | 2385600 | 1765.65
166 | 876 | 844 | 129 | 165 | O | 167 | 3480 | 1688800 | 1167.38
167 | 844 | 821 | 58 | 166 | O | 168 | 3532 | 820000 |1081.77
168 | 821 | 808 | 57 | 167 | 0 | 169 | 4412 | 1087600 | 605.12
169 | 808 | 784 | 55 | 168 | 0 | 170 | 3388 | 721600 | 908.35
170 | 784 | 778 | 61 | 169 | 0 | 171 | 3129 | 143600 | 354.89
171 | 778 | 762 | 60 | 170 | 0 | 172 | 3582 | 1183200 | 1002.11
172 | 762 | 755 | 123 | 171 | 0 | 173 | 3304 | 163200 | 327.93
173 | 755 | 738 | 66 | 172 | O | 174 | 3572 | 868800 | 1034.10
174 | 738 | 737 | 112 | 173 | 0 | 175 | 27.74 | 76000 | 188.28
175 | 737 | 700 | 65 | 174 | 0 | 176 | 3385 | 3645600 | 202001
176 | 700 | 673 | 69 | 175 | 0 | 177 | 3364 | 1409600 | 1243.30
177 | 673 | 660 | 71 | 176 | 0 | 178 | 3043 | 1067600 | 754.93
178 | 660 | 629 | 124 | 177 | 0 | 179 | 2997 | 1732400 | 1614.28
179 | 629 | 617 | 75 | 178 | 0 | 180 | 21.02 | 676800 | 72167
180 | 617 | 613 | 79 | 179 | 0 | 181 | 1762 | 160800 | 274.03
181 | 613 | 608 | 78 | 180 | 0 | 182 | 2173 | 683200 | 44451
182 | 608 | 591 | 80 | 181 | 0 | 183 | 2149 | 1479200 | 1096.43
183 | 591 | 585 | 136 | 182 | 0 | 184 | 1849 | 685600 | 485.06
184 | 585 | 561 | 83 | 183 | O | 185 | 2094 | 3096800 | 2111.64
185 | 561 | 560 | 87 | 184 | 0 | 186 | 16.06 | 148400 | 323.25
186 | 560 | 552 | 90 | 185 | O | 187 | 2239 | 1132800 | 460.00
187 | 552 | 534 | 89 | 186 | O | 188 | 2048 | 2981600 | 141453
188 | 534 | 520 | 91 | 187 | 0 | 189 | 2066 | 1220800 | 1147.66
189 | 520 | 514 | 93 | 188 | 0 | 190 | 21.96 | 871600 | 344.60
190 | 514 | 497 | 126 | 189 | 0 | 191 | 2011 | 2705200 | 171657
191 | 497 | 485 | 9 | 190 | 0 0 2252 | 718800 | 794.45
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LI PSR AR & 01 AR ()
Size Mixed Transition landslide
1 0.000038 0.086222 0.086222 0
2 0.000075 0.01344 0.01344 0
3 0.000106 0.011275 0.011275 0
4 0.00025 0.052544 0.052544 0
5 0.00042 0.062392 0.062392 0
6 0.00085 0.159547 0.159547 0
7 0.0017 0.322576 0.322576 0
8 0.00236 0.25693 0.25693 0
9 0.00476 0.979965 0.979965 0
10 0.0095 2.128671 2.128671 0
11 0.0112 0.8198 0.8198 0
12 0.0191 4.134067 4.134067 0
13 0.0254 3.59841 3.59841 0
14 0.0375 7.357429 7.357429 0
15 0.0508 8.282784 8.282784 0
16 0.11 28.90748 28.90748 0
17 0.25219 42.82647 42.82647 0
18 0.356651 0 0 0
19 0.504381 0 0 0
20 0.713302 0 0 0
21 2 0 0 0

frgitiim+ 3 21/
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A Rainfall-based Warning Model for Predicting Landslides
Using QPESUMS Rainfall Data

Chen-Yu Chen"" Wei-Ze Liou  Chih-chan Chuang " Kuo-Wei Chen “
ABSTRACT To establish a rainfall-based warning system for sediment
disaster, how to select an appropriate rainfall index and demarcate the
critical line is the essential procedure. The Rainfall Triggering Index
(RTI) model was adopted to set up the critical rainfall for each township
since 2005 in Taiwan, and the debris—flow warning system based on the RTI
model is successful in reducing the casualty. However, the antecedent
rainfall using the deduction coefficient of "t" days in the RTI model would

cause the false alert rate higher in some rainfall patterns (e.g.,
long-term duration and lower rainfall intensity). This study suggests a
modified method to calculate the antecedent rainfall and effective
accumulated rainfall to improve above-mentioned problems, and we also
propose a novel model, which uses the QPESUM data for the past decade,
the 1dentified results of remote-sensing image, and the disaster records,
to predict landslides. In the case study of Xindian and Wulai District
during Typhone Soudelar in 2015, the new warning model could offer
well-predicting for occurring time and areas of landslides.

Key Words: Sediment disaster, landslide, warning system, QPESUMS,
accumulated rainfall.
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Emergency Assessment and Evaluation of landslides Volume
- The Case Study in Hongye Village During Typhoon Meranti

Feng-Chi Huang!™"  Yi-Hsuan Lee 2 Wei-Ze Liou (4 Kuo-Wei Chen ElChih-chan
Chuang Bl

ABSTRACT Landslide is a natural evolutionary phenomenon and
necessary for the topographic evolution. When human being behave
ranging to higher altitude, disasters of landslide hazard often influence
people. Therefore, the study uses the happened landslide cases to
analyze the geographical characteristics, geological conditions and the
scope of disaster impact. Not only realizing the disaster tolerance
difference of landslide, but providing reference for disaster prevention
strategy. This study uses the landslide case of Taitung Hongye Village,
happened on Sep.15, 2016.The study compares the digital surface
model, which made by UAV aerial photos, and the digital elevation
model before and after the landslide, and evaluates the landslide
earthwork and change in terrain. The study rebuilds the 3D model,
compare the elevation difference and determine the landslide amount of
sand. The results show that the landslide area mean elevation
difference is 6.13 m?2, including the deepest 17.54 m?2. Last, the amount
of the landslide producing sand is 300157 m3.

Key Words: DSM, DEM, UAV, landslide earthwork evaluate
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