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ABSTRACT

Typhoon Morakot triggered large amount of landslides in the
national forest of Taiwan in 2009. It becomes a critical task for disaster
prevention to quantify the amount of landslides and residual sediment on
hillslopes, as well as the evaluating of impacts on the residents
downstream. Therefore, the purposes of this project are collecting and
mapping the landslide inventories from 2008 to 2012; quantifying the
amount of new landslides, sediment yield, and residual sediment;
evaluating and surveying their susceptibility inducing  secondary
disasters. In addition, the results of this work had been published and

promoted by holding a course for disaster prevention.

This project reviewed previous studies about landslide susceptibility,
landslide erosion, sediment yield, secondary disaster, and hazards risk
(Ch2 Secl). Based on these studies, this work established (1) the process
of quality control for landslide inventory (Ch3 Secl), (2) the methods for
quantifying landslide volume (Ch4 Secl), sediment yield, and residual
sediment (Ch4 Sec2), (3) the relations between rainfall and sediment
yield (Ch4 Sec3) as well as, (4) the integrated approach to model the
secondary disasters (Ch5 Secl). In addition, this wok had also collected
the field data for model calibration and validation. The data includes
multi-temporal landslide inventory, a catalogue of 2,540 of landslide with
their volume, protection targets (buildings, temporal-buildings, roads,
forest roads, railroads, forest recreation areas, bridges) in national forest,
as well as the ground LIiDAR, UAV, and field survey of three villages
with high disaster potential (Ch5 Sec4 and Ch5 Secb).

The results show that there were 60,861 ha of new landslides
triggered in national forest from 2008 to 2012 (Ch3 Sec3). The total

volumes of landslides were about 1,649x10° m°, where 1,171x10° m®
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were triggered by Typhoon Morakot of landslide volume. In all Forest
District Office, Qishan and Tawu district office had the largest amounts of
landslide volume, with 414x10° m®and 291x10° m®, respectively. By the
end of 2012, there are 952x10° m® of residual sediment in the national
forest, 560x10° m* were triggered by Typhoon Morakot. By accounting
the desilting of river, the residual sediment of Typhoon Morakot still had
500x10° m*® (Ch4 Secl).

This project modeled the susceptibility of secondary disasters for
four watersheds, Ali-Shan railroad, and the protection targets (Chb
Sec2). Based on the results, this work also evaluated emergency plans
and long-term strategies for disasters prevention (Ch5 Sec6), and made
the education works (Ch.6).

The achievement of this project provides useful information for the
authorities of disaster prevention to plan their management strategies and
engineering works. For disaster mitigation for the residual sediment of
Typhoon Morakot, it is necessary to the monitor at all times of new
landslides, sediment vyield, residual sediment, and susceptibility of

secondary disasters in future.
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1 |V, =0.074x A*® ox10° | 1x10° | 67 Guzzetti et al. (2009a)
2 |V =02479x A®® | 2.3x10° | 1.9x10° | 20 Simonett (1967)
3 |V, =02%4xA™ 21x10° | 2x10%2 | 29 Rice et al. (1969)
4 |V, =0329xA | 3x10' | 5x10%2 | 30 Innes (1983)
5 |V, =01549x A | 7x102 | 1.2x10° | 12 Guthrie and Evans (2004)
6 |V, =000004 x A® | >1x10° 23 Korup (2005)
7 |V, =4655xA* 5x10° | 2x10° | 16 ten Brink et al. (2006)
g |V, =039x A 1x10' | 3x10° | 51 Imaizumi and Sidle (2007)
9 |V =00844xA" | 1x10' | 1x10° | 53 Guzzetti et al. (2008)
10 |V, =0.19x A" 5x10' | 4x10° | 11 Imaizumi et al. (2008)
11 |V, =0.328x A 1.1x10' | 1.5x10° | 37 Rice and Foggin (1971)
12 |V, =0242x A 2x10° | 6x10’ | 53 Abele (1974)
13 |V, =0.769 x A® 5x10° | 3.9x10° | 45 Whitehouse (1983)
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17 |V, =0.106x Afsaa - - - Parker et al. (2011)
18 |V, =0.517 x AX7 1.1x10' | 3.7x10° | 736 Chen et al. (2013)
19 |V, =0.202 x AL2® 8.7x10° | 9.4x10° | 153 Chen et al. (2013)
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PN S JE R "m-&)*;i%] JE T CUREMFRERE LTS
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(1) Debris-2D

SPEER Y oz Bt ponEcEf N od A F 1 A KRR
PERAR B R o Y A1 Julien and Lan ehzbauit A4 B O
FRERMTE R e S B R A A B R

To— WA B TIHZ 1 B UnBcE ;Y Debris-2D 0 T RCEE G
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(2) FLO-2D
Z MR T iR HcsS o d Colorado State University 4= FLO
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(3) ISOLAD (Integrated SQOil wetness-LAndslide-Debris flow model)
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Rl dops s 8¢ @Rk Ay | Tsaietal (2011)
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(Montgomery and Dietrich, 1994) > Montgomery and Dietrich (1994)
;&é%ﬂiwkéa Bk g - M ek ] B M s )
FI* fE k= "L H 42 08w B SHALSTAB -
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B e EeEpEL
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66.11-67.11 51 22 0.9138 80 28 -52
67.11-68.11 18 20 0.9137 42 109 67
68.11-69.11 83 7 0.9138 98 46 -52
69.11-70.11 12 22 0.9139 37 106 69
70.11-71.11 89 88 0.9139 194 80 -114
71.11-72.11 10 96 0.9141 116 48 -68
72.11-73.11 7 71 0.9141 85 159 74
73.11-74.11 370 71 0.9132 483 285 -198
74.11-75.11 13 58 0.9130 78 160 82
75.11-76.11 22 58 0.9128 88 111 23
76.11-77.11 -41 114 0.9129 80 21 -59
77.11-78.11 17 69 0.9127 94 203 109
78.11-79.11 69 124 0.9128 211 370 159
79.11-80.11 -140 66 0.9132 -81 26 107
80.11-81.11 0 23 0.9132 25 156 131
81.11-82.11 -98 4 0.9135 -103 6 109
82.11-83.11 53 5 0.9141 63 346 283
83.11-84.11 -10 21 0.9143 12 13 1
84.11-85.11 867 10 0.9124 961 172 -789
85.11-86.11 148 26 0.9122 191 207 16
86.11-87.11 101 26 0.9119 139 252 113
87.11-88.11 46 25 0.9118 78 18 -60
88.11-89.11 27 52 0.9117 87 65 -22
89.11-90.11 -362 31 0.9138 -362 313 675
90.11-92.04 41 46 0.9136 95 80 -15
92.04-93.03 28 28 0.9136 61 7 -54
93.03-93.12 2,788 52 0.9062 3,134 1,477 -1,657
93.12-94.12 233 31 0.9057 291 514 223
94.12-95.12 -101 38 0.9057 -70 139 209
95.12-96.12 962 13 0.9018 1,081 278 -803
96.12-97.12 -70 48 0.9021 -24 530 554
97.12-98.12 346 58 0.9003 449 87 -362
08.12-99.12 -176 83 0.9009 -103 57 160
99.12-100.12 -212 0 0.9016 -235 41 276
100.12-102.02 -188 0 0.9021 -208 721 929

s 9,199 1,570 - 11,818 11,091 =727
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TERRT (%)
LA is Aie 0 0 0 0 0 0
2.5k -k 23 390 455 570 | 517 53
3.5 % 32 290 357 371 | 365 95
4.7 % j5 P 0 68 84 83 34 0
5.i4 4% 50 189 218 291 | 286 88
6.+ % % 415 | 1,453 | 2,163 | 2,832 | 2,756 85
7.4 9% 1,364 | 2,103 | 2,702 | 3,509 | 3,413 69
8.5 i% 1,228 | 2,101 | 2,043 | 2,179 | 1,841 33
9.7§ k% 25,700 | 15,528 | 17,619 | 19,586 |16,352
10,44 8% 0 0 0 0 0
11445 5% 0 30 27 26 20 57
12.~ ¥i% 0| 1,296 | 1,256 | 1,300 | 1,118 70
13.4 ki% 0 21 10 5 0
14.% < ;% 0 0 0 269 0
15.- (=% 0| 1,607 | 1,547 | 1,423 | 1,209 65
16.% 22 57 & 0 92 92 100 99 95
17.% B % 0 | 46,110 | 46,177 | 45,914 |38,179 55
18. 438 /% 0 5 0 0 0 0
19.+k:8 % 0| 1,91 | 1,805 | 2,145 | 1,857 51
20.3 B L7 0 300 213 250 87 0
21.3 5 7 0 | 23,934 | 22,017 | 21,342 (19,784 60
22.% % 0| 1,392 | 1,240 0 0 0
23.% 4 ik 667 | 1,441 | 1,609 | 2,172 | 1,936 18
24.7% AL Y% §fp) 1 5 0 0 0 0
25. 1% 955 | 1,434 | 1,553 | 1,727 | 1,215 0
26. % 7k i 4 P 0 0 0 0 0 0
27.% & B 0 0 0 579 0 0
28.5 (R4 P i 445 | 1,111 933 0 0 0
29.5F 35 i 4 i@ i 0 0 0 0 0 0
30. jF 1 % 0 0 0 705 0 0
&3 30,869 [103,147 (104,842 111,391 95,166 48

T T P
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ONms i in 2 02 4 03 BEB PG

4-3 (xERINE2ZH G

P i R G E N PR kR e A ko B
KRB BAE B R - M PR RI I 2 T T ER
WAL S GBI ERESNI R Bk RE B
e et gyl R o RIERB RN E LR RS PRk
FERBE IR E A RPN EERPEFIHTNED R
GiTph 4 FAFFI ERAPE PR ER PR ER
Wﬁ”4ﬂﬁﬂ%ﬂm%@%;giﬁﬁﬁﬁiﬁﬁ’ﬁ”ﬁﬁ%ﬁ
A TRk RE S € FIRE R AN AT R R FRIP R

—

B R 2B e 0 TR 'R A B SR E 2 B F i A (event-based) e
IR E o
A F AN R e 2 ook 2 T o 24T 2 3 frE L5

(97101 ‘&)4’6///”“:—1__‘7”%@ ;‘«,T'A.,\—%fri K%ﬁi’imﬁﬂéi_%x_lpl/ﬂ;
NE MG REFRE G B BB E o T AL
Ly /i"f‘-"*ﬁ T E P

3 =2

>

-\1\«

4-3-1 g ok 2 F]3F chll

B F g ;ﬁ d = 252 Bl (morphometry) #-3 £ A5 frde 12 & 1t
RN %ﬁft“? R e e P s g E R R 0 R Rk —’r'r'ﬁ;f]
7y engr i (Price et al., 2001; Keller and Pinter, 2002; %4k %9 fr 5= >
2008) - P e FM NFRA UG gk Gldo o G B R Y R
(hypsometric curve) ~ & # % & # ~ (hypsometric integral) (Strahler,
1952) ~ -k s % & (Simoni et al., 2003; Booth-Rea et al., 2004) ~ ™2 % ‘w &
vt (Delcaillau et al., 2006) & » A2+ & * s <~ F]+ (% %4 Price et al
(2001) i * e 3E g 2 F]F 000 2 AP H A N2 MEEA oL E E

LR TSR o B R 431
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Awi s

KAFj - T EAERETR
—
2 4-3-1 #% thip > AECGRLP
% 5 ¥ = 1+ B= %8 L
B ARB X B Basin elevation, maximum__|Emax DEM #cid & < &
B AE-TL 35 Basin elevation, mean Emean DEM #cig T 50
B ARY itk Basin elevation, median Emid DEM #kcig @ i~ #c
B A2 | B Basin elevation, minimum [Emin DEM #cig & | &
B ARIRE L Basin elevation, SD Estd DEM $#ciz £ % 1
B AZAP $HAe K Basin relative relief ERref BARAR/ELRYE £
B Apde ik Basin relief Eref DEM #ic g f & 22 /] 1%
BA2 |5 B A48l |Hypsometric index 1 Hyplx1 25~75% B 424t & L
oA B Bip#c 2 |Hypsometric index 2 Hyplx2 oA B R E Ue A
% Rdy#c 3 |Hypsometric index 3 Hyplx3 5B A48l g 50~75%:h 4
L Hypsometric integral Hyplintegra [:p] 3 & & eig &
R A Hypsometric kurtosis Hypkurt BB W S g E
5 AE B R A Hypsometric skewness kurtSk BB W A A F i A
P A5dp BT =i [Topographic index, mean  [TImean Ln(tan(slope)/CA) sn-T 35 &
A5 #ciE i F [Topographic index, SD Tlstd Ln(tan(slope)/CA) s1& & 1
PR i Basin area Barea E k%o
Tt 2 [V 0B Basin circularity ratio Beirratio  [4mxiasd g & /Gas % £)?
Tk BB Basin compactness ratio Bcomratio [;xs % £ 2(mxin i 5 42)%°
SRR E L Basin elongation Belong 258 £ /m) sk B
T £ Basin length Blength I AR U P Y ¥ 15 8
o gy B E R g Basin length, equivalent _|BlengthE |(* & + (% & 2.16x 5 £)%°)/4
2 AP E R Bas!n length, relative BlengthR  [;is % £ /Gns 6 )
PR Basin perimeter Bperimeter [ini R 2 £
s A (kL Basin relief ratio BreliefR B 24z R/ £ A x1000
IR 1 Basin ruggedness 1 Bruggednel [% fz4= /(i 5 4)°°
I AR R 2 Basin ruggedness 2 Bruggedne2[® fz4= kx-k % & &
o3 A5k 30 i Basin shape Bshape kg A IGEEE R
i B R Basin thickness Bthickness |4+ & #x 3 28 cin i & f
%o o B Aspect, east facing AspE H o 45°~135°51t i)
L St Aspect, north facing AspN # o 315°~45°t i)
o 2w H B Aspect, south facing AspS # e 135°~225°t &
G- S| Aspect, west facing AspW H e 225°~315°t &y
S Cos(aspect) AspCos s e AR T I5E
H o it 5 Sin(aspect) AspSin B H e T aE
A < 3 2% 5] [Slope, basin area <2% Sa02 BR BciE £ 3 2% B
# B+ >t 5% ] |Slope, basin area <5% Sa05 BB i £ 3 5% &
H & * 3 10%* & [Slope, basin area <10% Sal0 HOEHiE X 3 10% " &
H R £ 3t 20%* &) [Slope, basin area <20% Sa20 H R HiE X 3t 20% &
¥R BHREYER Slope, kurtosis Skur BB Bl A F i B
BHE B XE Slope, maximum Smax B EHBESE L E
¥ AT ok Slope, mean Smean B EHBENTEE
A Slope, median Smid B R #ciE oY ik
BB Slope, skewness Sske BB BB A F chih AL
HRERES Slope, SD Sstd ¥R Fcig chji it ¥
RoE kiR Drainage density DrinageD [/@ i £ i3 o 4%
g <+ 0.5 1 ] |Susceptibility, area >0.5 P05
FA X 2 0.6 v ] [Susceptibility, area >0.6 P06 100 & € LI % A T MRS
& 3 A & > 0.7 vt 5] [Susceptibility, area >0.7 P07 #=+>05+06-07-084c
T A £+t 0.8 v ] |Susceptibility, area >0.8 P08 0.9 bt B o
FEF 4 3 0.9 v 5] |Susceptibility, area >0.9 P09
3§ Unit landslide volume per|[Pls 97~101 & H i~ & 4 H3H F
%t 12 p Priceetal. (2001)
S —_— ]
fap
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gﬁl’ﬁ HER LR LR X LT EAP TR

bt ind v Bl 2 Bty foRR 2 F TR (] 4-2-6)4 B
e TR T IR BR S LB 4-3-10 5 T AL B 2 TS
fem N2 APM AT EREF LR A TR AR HH Gk
(Pearson correlation coefficient)f= Kendall %  4p B (Kendall's coefficient
of rank correlation) & & 3 4p B 158 :E 7| Bg % K & o

Emax ,Emean , Emid Estd
<) Q’o o0 0O 00O ® o
B Oii ok ﬁ bt gggo;o °io° o) Bes &C?o; oos% & o, 00Q &€
. ERref Eref Hyplx1 Hyplx2 Hyplx3
o oo o 0o © go o [<] o ©
J, Hypintegra Hypkurt kurtSk l Timeap Tlistd
oo o o o o o0 o o g og o
o0 Boms it 5% 0 (heBiee oo 0EBdoec. o] Hebde o
8 Barea Bgjrratio Bcomgatio Belong Blgnhgth
O o ® o ° ° ® °© o ©
>°%’ o 0800 %%" ooo ° oo"gooo
= Yoot Biond  mollinnoo v o o | adBeSese’® ¢
[0
§ BlengthE BlengthR Bperimeter BreliefR Bruggedne1
= o g o 063 o g o o o ° o % o
% ﬁ @os o T ° i%o gﬁa o ﬁ ﬁo o T . o& o o o ooogﬁ %o
S
o ——o © —o —0 o—
% Bruggedne2 Bshape |, Bthickness AgpE AspN |
E © o -] o © [N 00 O
: T oo ﬁd) ° ooc%oo [ 00D oo@ﬁo %@i a
c 3
5]
2 -
2 | AspS AspW AspCos AspSin Sg02
% o ® ooo Q0 00
£ . K, S 2o @‘900 . g"gi e o
Sa0p Smax
© o ° 39 go& ° Do]
Smean Drinagel)
& o
Og
o [ele]
P05

Explained varaibles of Geographical factors

B 4-3-1 e B fodt < F15 2 A MBS R T

&7 ERXEKRLURN 469




éﬁ@?%iﬁi&%iw:ﬁ%%%$%§?%
2432 Bokwp e T3 LM IR T

o XS U R ww&
Pearson | Kendull’s Pearson | Kendull’s
BAEh LB 0.151|  0.110| ;s 'Tiﬁ‘“ ,;Hﬁg: 0.006| 0.234**
B AT ¥ 0.085| 0.063|25% | wwER 0.110| 0.152
B ALY ¥ 0.076| 0.062 Lwst o) | -0.172| -0.060
B Arh ) B 0029 -0147| .| #piil | -0011] -0150
B AR A 0.102| 0.098 & O B 0.066| 0.176*
B Azdnstde ik | -0.118| -0.089 7o B B 0.152| 0.057
B fEds R 0.156| 0.124 B Az -0.046| -0.043
s42| B A% R4l | -0.167] -0.019 B -0.007| 0.024
BA B AR #2 | -0193] -0.150 %3 2001 B | -0.044| -0.044
B AR AR B3 | -0.047] -0.016 %% 5% ] | -0.024| -0.046
B f B A~ | 0075 -0.017 g L 10%:* | | -0.005| -0.050
AR ARME | 0216 0.080 % % 20%: & | 0.005| -0.033
BABARKBE | 0129 0.014 BB R 0.115/ 0.105
¥ A5k T o | -0.050[ -0.035 BAEBXE 0.164| 0.116
At £ | -0.007] -0.051 BB To% | 0.041] 0.055
Bk %o # 0.169| 0.161 A =#ic | 0.026 0.049
g2 F @ | -0016) -0.104)-k x| B A B 0.205| 0.147
B R R A 0.002| 0.104 BREEL 0.141] 0.123
TR KL 0.094| 0.234** T 0.009| 0.022
e B E R 0.182| 0.111 %3+ 05 &) | -0.001 -0.007
qi imBERFE | 0169] 0.180% #| +3+06: 5] | 0010 0.019
UL amtastE B [-0.249%(-0.234%% A | < 07 4 | 0.022] 0.037
TRk E 0.189| 0.173* %308 %) | 0045 0.057
TR A R -0.010| -0.029 %309 %) | 0091 0.066
imgesaER 1| -0.136| -0.085 3 g 0.323**| 0.426**

agsesaER 2 | -0.134| -0.095

WLt AP B4 B 5 Pearson - Kendull’s 4p B 2 5
*er* 2 o 1 95 % 99% 7w R o

R AAp B Tl 28 % WS 4P & & (BlengthR) 2 2 3% §
(Pls)fe ®iin 2 4p B 122 3] 95 %1% R (] 4-3-2) > 4p B Todic s
-0.249 > & 7§ Bk ® PARARRITRIAIEE 0 2R it Fjun I 2 AR
X5 FE 20 g Bk RAGRARE TR EAEE 0 P12 Ry AR o i
Ja FF A APl & lﬁ’]%%’k?‘:%iﬁfﬁﬁaﬁ‘ﬁkf@* ARk R R R

IR R DE LY ot MR RS el Hin i E AR
—_ -
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FI#EE S o B RP O EE L & JR(Chenetal., 2013)> o 3k £
ARG kER AR i £ ez o AHT R FIEA
WA M e o

Kendall’s % s 4p B A 45 % % % i fm £ vt (Belong) ~ i 4p 1 £
A (BlengthR) ~ i3 £ A 4 £ (BlengthE) ~ it 38 2% 45 dic(Bshape) ~ #
o B Bl (ASpS)s 4 & 33 g (Pls) Ap B 4aE ] 95 %1 ok B (] 4-3-2) >
He B mE Y B RAHER SRR ERE B0 ‘qﬁ#\‘ffﬁﬁi
FEATRELRKEDRR 4 P RELARRBEZ I AN E e B
BB BAPRE 0 HEPAB AL B FL Al e poh o 3 Bt
PIAR S P& T3V i P @ B R o - R S I Fen
5E”ﬁwg oA InE X 1.5~6 2 (Dadsonetal., 2003) > & ¥ & = #
e N E R R F AR -

1‘%‘%# WA MR R R - HmE e e B b

° F)3 g 2 FF ol w2 A B F i A 4T 0 B

4-3-3 - Flpt > T EFE e F RN At B N deT

Q, =7.066 —7.914 x B,,_ ., . +15.012 x Asp; +0.1656 x P,

lengthR

BHPY Qs n H mo fF 2 £y ) i‘,[g‘ﬁ” m3/km2-:&] > Riengthr = 7 32 48
#E B[] Asps & w8t et 5[] P & B A ATH H35 8 [F mikm®
£]-

% 4-3-3 B kEBp T3l iR

AARE 2 Tk I 2 T
AP | 25 , 1p BE Tk
" 4(B) (Std. Error) " 85(Beta)

¥ fc 1.413 1.823

AR R -1.583 1.106 -0.175

CRE SO 3.002 6.810 0.052 0,300
3% g 0.166 0.000 0.270

E—— —_—
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AT TR

B RS L sk
—_——— L,
% 4-3-4 Ltp'pgrEaTHlinalEtERs

di v 5 Af (4% 8 s ?;fg N RN R S E R f’*;m% 2o e |G n 3 w5 ?;’m% 2 i 4
L [km? [ £ A | v 61 ] BEm]| =i |[km|& AR B ] Bla m]| =z [[km]|EER]| 5 ] 2[3 m7]
Ry © 636] 0.14] 023 002 7,397) = + 210] 056] 023 1.08 3,148 T 468] 054] 0.26] 3.3 7,163
S 610[ 0.30] o023 0.34 787205 2 a4 | 240 066] 023 046 3,787 11 £.(2) 108] 0.62] 0.28] 069 1,739
P 148 0.92] 020 0.5 2,565]1t T 4 84l 0.71] 012] 0.6 1,216]4 # (3) 164| 055] 028 1.96 2,555
A 74] 0.85] 0.16] 027 1,194) 5 weiiap | 134| 059 048] 088 1,933] ¢ -+ 157| 0.44] 024 0.0 2,208
Fok A A 37] 0.79] 0.9 056 508 z 46 | 1,565 0.38] 0.26] 139 21734/ xmwix [ 195 043 o0.25] 2002 2,786
WH 4% 250] 0.86| 022 0.34 4,285 P 4% 362| 0.66] 023 415 5,606] 37 311] 052] 029 3.8 4,809
e 220] 0.70] 020 0.3 3,450[p ¥ ¥ 382[ 0.65] o018 456 56754 # % 115 048] 027] 9.07 1,707
B 143[ 071 o015 o027 2,130) = 7% 46] 0.76] 024 0.2 770 % % 125] 050] 0.30] 3.06 1,947
3 B4 168] 055 024 053 2,527 - 81| 0.70] 026 527 1,326]+ < % 68| 0.59] 0.26] 0.84 1,064
2 p4(3) 453[ 056] 021 100 6,646 L 250] 0.56] 021 0.49 3,668+ 7% 103] 057] 031 3.02 1,670
FrR B 244 125 024 025 5,028 + T % 20[ 1.34] 031 o0.08 438|% # 1% 49] 073] 027 o022 835
i8R A 137] 052 021 013 1,963 4 £ 4% 448] 066] 024 100 7,100):% = 7% 13| 0.89] 0.26] 0.1 227
e 964| 020 025 100 12,0090z 4 <4 [2869] 0.22] 028 634 37077 wix 124] 065 031 069 2,085
52 628] 0.48] 022 113 8,942/ 574 226] 0.83] 024 013 3,885| 4 i /% 40] 0.81] 028 013 703
# i i 536] 0.70] 025 117 8,770 % = 484 0.40]  0.25]  4.09 6,740 i % 16| 0.99] 0.28] 0.00 300
T 43[ 073 028 111 714)% -k % 167] 049 0.20] 0.23 2,346) 7 I 4 79[ 087 029 0.1 1,446
%ok 44| 060 029 054 708) % 5% 18] 1.44] 0.26] 005 3921 19] 0.93] 023 001 345
%+ 543] 0.83] 026] 172 9,519]4 & i 21| 098] 031 0.9 412[w ¢ ;% 41] 1.09] 027] 0.8 804
LA 1,050[ 0.29] 0.25] 075  13772f37¢ (1) 431] 038] 025 203 5,980( % ¥ % 12[ 092 022 007 204
B 1‘2 i 114] 077 024 106 1,911 37 85| 1.01] 025 0.00 1,591] % -+ 61] 0.77] 028 014 1,066
iK% 30[ 0.75] 0.26] 017 504|m % i% 100 053] 024 0.72 1618377 £ @) | 628] 046] 028 172 9,335

T 420] 0.69] 024 067 6,791] 5 2245 176 0.56] 0.24] 4.8 2,657

% 44] 124] o021 o010 878+ T ;% 13[ 0.78] 0.36]  0.09 245

L — —_—
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LN ki n €2 % % 0 FET s

4-3-2 5 4o A T3 chb 1
% % Pl SRd e & F 2 ) (event-based) e M 2 By E £ F
Fo AP EEFY AR T R 24 PR ERITLAITOAA S T
A R O N o Ll S Dinu L = gl i
@,iﬁﬂumg‘ﬁgﬁ; L F %K OTED L0l Epa TR X
A I 3 A G R B L A& Y
SRS é;:ﬂ»‘ BT & (k2 FHF 5 > 2003) - A pERY B S|P 1
P B A4 mm i A A BASEEL (B 4-3-2) nER B F 6
| EEER T A MM f i iR E R B R PRER]) AR s KR A pRRE R S A 2
RF LA LA ES Rl g L pn gk 24 )

mﬂ(Rmm)Mme;m BomuATEANG ) A KRR

WF 131~413 3 A % i 251 Bt A E % o
— - - 600
0T, ER SR AR ERBAE |
25 ~ TR 500 o
£ i it SR B =
E 20 — IE;EH\JEIEAH‘; Fﬁﬁ _400 4’%
£ 1 PEFRB AR RN, D
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ANws ket €25 503 BTG

% 4-35 @Al Efebk k24 R E M G E

gewy |[FO| @TES R [meme [FE] F7AES R?
ci| [Froaq] cde| [ A
By 266/0.0370R,z - 0.8867 |0.47]* =% | 173[0.0008 Ry - 0.0154 |0.68
52 249/0.0354 Ryps - 0.7886 | 0.66|% #45 | 191/0.0250 Rype - 0.2030 |0.46
¥ 312/0.0007 Rygs - 0.0155 | 0.7)2 4 = 4 | 221[3.9586 Rypa - 109.24 |0.67
~ 252/0.0105 Ryps - 0.3317 | 0.85(37 4 294/0.0485 R,z - 1.0838 | 0.87
4k<46 | 257/0.0002 Ryps-0.0042 |0.78)7 k% | 184]0.0234 Ryps - 0.2952 |0.89
W5 < | 237)0.2190 Ryp- 44089 [0.43% 5% | 221/0.0012 Rype - 0.0118 | 0.8
b 271/0.0014 Ryps - 0.0258 |0.73[4¢ 4 % | 199(0.0022 Rye - 0.0378 |0.81
A 295/0.0395 Ryps - 0.9943 |0.65[37% (1) | 267|4.9065 Rype - 126.71 |0.75
5 14 248/0.0523 Ryps - 1.6047 | 0.21[377 237/0.0075 R4 - 0.1549 |0.73
5 H(3) 224(3.3025 Ryps - 78.847 [0.76| % 1% | 171[1.4324 Rype - 34.551 |0.72
bR 246/0.0050 Ryzs - 0.1007 |0.75\% 2245 | 237/0.0336 Rype - 0.4243 | 0.9
R 227/0.0006 Ryzs - 0.0120 |0.67)% = 1% 2 | 256(0.1229 Rye - 2.1844 |0.62
B 217/0.0700 Ryzs - 1.3001 | 0.81]s = 281/0.0012 Ryps - 0.0166 | 0.89
52 234/0.0550 Ryps - 1.1091 | 0.66/114.(2) | 251[1.4444 Rype - 34.971 |0.46
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