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Abstract

Keywords : Earthquake Disasters, Urban Blue Collar Areas, Community Spaces, Physical-
Environment, Assessment Framework, Fuzzy Delphi Analytic Hierarchy
Process (FDAHP)

In the past years, earthquakes had occurred frequently in Taiwan located at
Pacific-rim seismic zone. Especially, in 1999 the 921 Chi-Chi earthquake incurred great
losses of life and property during the short period of time. This research supposes that the
urban blue collar areas in community spaces which have been planned as the refurbished
residential units in the rebuilt area be threatened by the earthquake more than Richter
Scale 6.0. Due to the contingent disaster and possibly secondary fire attack, this study
wants to investigate the assessment method of environment disasters for a city by selecting
the risk index of causing disaster from physical environmental and to assess the risks of
environment disasters in urban blue collar areas.

This research also wants to collect the relevant laws, rules, literatures, research
theories and topics related to state-of-art earthquake disasters and try to set up the
assessment framework related to the risk factors of causing disasters in the community
spaces. The research aims for the physical-environment and selects proper assessment
factors in accordance with the designed questionnaire for the expert group and FDAHP.
This study analyzes the relative weight for each single assessment factor and evaluates the
relative importance and risk ranking among these assessment factors. Additionally, by
investigating empirical areas and selecting the corresponding assessment criteria (item),
the scores or points of the community spaces can be obtained and the dangerous situation
of causing disaster risks in the community spaces can be realized. Expected results can be
used to plan the urban disaster prevention, mitigation work and policy.

The primary objectives of this research include the following aspects:

(1) The dangerous situation of causing disaster risks in the community spaces can be
realized.

(2) Establish the assessment framework related to the risk factors of causing disasters in
the community spaces.

(3) Expected the assessment framework can be used to other community spaces that had
disaster history.

VI
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1997 # - Davidson,R. & #% @ A% F k%4 % (An Urban
EarthquakeDisaster Risk Index) 4F# & ¢ » #4485 ¢ 2 g g - 2

e X TR i R A R A o 2 R KT R ' 4p 1k (Earthquake Disaster

Risk Index > EDRI) # - %

@wfjiﬂ’?}iﬁ'rs?‘» , f’g:f;\—r}; F&éé_&«'%‘:;:_ge
%

2R G frdy G M FIE AT AL B R AR £ dg itk o B R 0 SRR
1 TR FHE - Mo R e/ - RBEFE B G IRER B R T
B gtk (EDRI) #& - £ F fiuen o307 & R T8 # R X
T h'eeAp ¥t e
PRCTR At (EDRD 22 A BEL D 2 FH 047 0 B
Mk gt BAHIARAE L 22 - FERE RUOT R RATT TR DML
FH—HFE 188 - 5AF - AAEF ~rinfey PR TFF 2 HE W
BT Eg e Bk AT AR hE BFEF (Bldc A T K
NEED ARG YT L RES G R A E) 3 itk b KE
R rFEMipih A REFTHIL I FR 2 R ER D i R X F
b ' dpth 5 O AT fheha 45 ehig % 0 B FA AR 6. P BT chg IR
THRTPOEREE e & TP EY £ VIREORMENAEDE S o
T B BATS (T P
1. #24& ¢ 9% 4 (Concepture framework)
R/ Sl A R b ST AN W ERR S n i R
(deB® 2-3 #5777 ) » B2 T BLER B e BELTR%GNFE %R
(Hazard) -~ % #% (Exposure) ~ % % % § % 1 (Vulnerability) ~ ¢F3%
1% ¥ (External Context ) fr?f.‘ L% %4 ki 4 (Emergency Response

andRecovery Capability) i3 B & F2:B& 21 { 5 onFaanF2 A

He oo

54



CER R Tl T

F2-3 ¥ BT RGeS % HLE

O ¥ £ A K EARTHQUAKE DISASTER RISK |
| | [ [ |
R B E hEHEs SRR TARSRARS
Hazard Exposure Vulnerability External # 71 Emerg. Fesp.
Context & Recovery Cap.
I I
¥ B 0 3 PR e L PR Lk A (Economy) & # (Plamming)
#1(Ground (Phrvsical (Physical F: § 5 8 (Resources)
Shaking) Infrastructure) Infrastructure) (Transportation) 8 & 5 (Mobility
P 28 ) 4 Rl Ao Ao 1 4 {Political) & Arcess)
JE (Collateral (Populaton) (Population) # AL {Cultura)
Hazards) ¥ #H{Economy) # #(Econonny)
A _H Bk YY)
{Social-Political {Social-Politieal
Swstem) Swstem)

AL KR

%% Davidson, R. » 1997 » 8% # R ¢ % b %47 1

2. 4p & ehptiE (INDICATOR SELECTION)
FRAMEHRE 228 - B f L FIERG TR IFDE R ARPE

Mk (dod 2-9 #7771 ) > X iREE RXT R GOE 0 BT AT o dpihanE

#A2R > Rossi v Gilmartin(1980) 3tk At § 7 &

S R ST
ARy Lo R X F b wdptk (EDRI) B %58 p chf £ 2 ik

(\

(1) mrgtt (Validity) :dp M2 RPEE FHEhiph 2 55 Bmidic

\

E o

4 4k

&

(2) F#7 1% 2o § (Data availability and quality) :4pi%4

Kp R G Eena T OFRGE LKA 2R A R4S bR
F R TR BE R R LA RL A FEAHRp BT IS
o dptREtp iRt - AT # 0 AR RX TR &R (EDRD) ¢ - 3% 5
PR REOTRAN T - RiEa A LT A 20 -
(3) z@tant¥ (Quantitativenessand objectivity) @ # R X Tk 'k

;}%I’]‘%L(EDRI) 5 A ’F FarenT £ 45 2 8 18 PR E ch7 lp:}’}ﬂfrﬁ [ a2
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PR e Vo R I e

(5) £ ¥ (Directness) :4rkfpihi- B7¥ E 3 2 ehig > ¥ - &
7 R (AR S R ) S RTH I RcchE £ 127 7
Flo - BIpihv o B3 B8 - Bigth dok e 2T R F|F o Mg R
AR e 4 A RIRrdE R o Aot o dp iR 3 E 2§ 2% (Rossi and
Gilmartin 1980) - @ig# » B iRidpift B i TR e v ik
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CEE Y Ry Tl T

%29 » AUZT R %G E(EDRNER ¢ F 4k

IBi1EFE
FIVE MAIN
FACTORS

e R
FACTOR
COMPONENTS

i
INDICATORS

75 % & Hazard

¥ 5 o> Ground

shaking

XH1:50 & e FFiE P exp ( MMI w/50-year return
period )

XH2 : 500 # & ﬁﬁ?‘itﬁﬁ exp ( MMI w/500-year

return period )

XH3: #0334 3 ¢ AR ¥ % % ff c0p 4 ¢ Percent

of urbanized area w/soft soil

B #e 8 % & Collateral

Hazards

XHA : F et i i 489 1 8 % d ff 5 A
vt Percent of urbanized area with high liquefaction

susceptibility

XH5 : A:i¢ 5 & F 4+t Percent of building that are

wood

XH6 : 4 ¢ A i % & Population on density

XH7 @ 3 R % v Bt 14 4p # Tsunami potential

indicator

&2 & Exposure

F o £ 232 Physical

Infrastructure Exposure

XE1 : 4 v # Population on

XE2: T ok =W\ & £ 4 & % & Percapita GDP,

constant

XE3: @z H < ¥ ® Number of housing units

XE4 : J,;rs—.% it 2 5 5 % w f# Urbanized land area

A v Population Exposure

XE5 : 4 r Population

& 7 Economy Exposure

XE6: Tiox =R & &4 & % & Percapita

GDP,constant

<

PRB T

Vulnerability

F b £ 23K Physical
Infrastructure

Vulnerability

XV1: & &% 4.4p 1% Seismic code indicator

XV2 : =% 3 ikdp 1% City wealth indicator

XV3: &= 7 & #4p 1% City age indicator

XV4 : A v B i % & Population on density

XV5 @ =% 3 i & 3p # City development speed

indicator

A v Population

Vulnerability

XV6 :0-4 65 gkt BG4 v F 4t Percent of
pop’ n.aged 0-4 or 65+
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229 (4) #RUT R G %:'%(EDRI)&T#& ¢ htk

Faend § External | St A B XC1 : Z@a#d ¥ #F%ﬂ Economic context indicator
Context Economic External
Context

Frop ot iand § Political | XC2 @ B 7wz % § Political county context

External Context indicator

XC3 : & & x> % F Political world context

indicator
Bf L% -4 B3 | 4 Planning XR1 : 45 #%3+ 4 Planning indicator
E1 7 /k Resources XR2: T o5 =R A& £ 24 F 4% Per capita
Emergency GDP,constant
Response XR3: L eaTior g L& R EFE4 FRE
and Recovery Ten-year average of annual real growth in per capita
planning GDP

XR4 @ A= 7% v & Housing vacancy rate

XR5: & L g 4 ¢ %rﬁ.ﬂci Num. Hospitals per
100,000 people

XR6 : & L g 4 gﬁﬁwg:{é Num. physicians per
100,000 people

# % [+ {oi2 2 Mobility XR7 : % i% 45 #% Extreme weather indicator

and Access XR8 : 4 v B i & Population on density

XR9 @ s # fie ¥ 4p % City layout indicator

T kiR ¢ %4 Davidson,R. » 1997 » 87 # R W T b G4 iR o

& #cF &5 (MATHEMATICAL COMBINATION)

ni%—

PR b g iR (EDRD % B 0% = B4 38 - L 45 Bge Rkt
TP TR e T BFEL O ) NEFRFARE AT ARG OME - B
- B EREY o BTG iR A R S o R ST or

EDRI = wHH + wEE + wVV + wCC + wRR

H = wHix’ H1 + wH2x" H2 + wH3x" H3 + wH4x H4 + wH5x’ H5 + wH6x" H6 +

wHTx" H7

E = wE1x’El + wE2x" E2 + wE3x"E3 + wE4x’ E4 + wE5x" E5 + wE6x" E6

wVlx’ V1 + wV2x’ V2 + wV3x’ V3 + wV4x’ V4 + wVbx' Vb + wV6x’ V6

-
Il

C =wClx’Cl 4+ wC2x’ C2 + wC3x’ C3
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BoR CRAmARS R
R = wR1x’R1 + wR2x" R2 + wR3x" R3 + wR4x’ R4 + wR5x’ R5 + wR6x" R6 +
wR7x" R7T+wR8x" R8 + wR9x’ R9
A. T g B fez & (DATA GATHERING AND EVALUATION)
N E R ERFE LR N B2 18 T - Tﬁﬁ%fjﬁiﬁﬁ
- BHRABD hEF - BRBEFTRRE KBTI BALLEF RIS B
PERSS BT R G PR BN 2 g E R LA
(Boston, USA) ~ 2 B H =1 1 5 (Istanbul, Turkey) -~ & R %&4vif
# (Jakarta, Indonesia) ~4#&& {15 % (Lima, Peru) ~ =% 5L £7
(Manila, Philippines) ~ &d B R & d # % (Mexico City, Mexico) -~
2 ®E4£ L7 (SanFrancisco, USA) ~#f1% 3 7 # 3 (Santiago, Chile) ~
FRFE% 3 (St.Louis, USA) fep 4 L » # (Tokyo, Japan) - iz
" E oAl AAR HHE st o
5. AT 4 47 (SENSITIVITY ANALYSIS)
RRMAEENFRE2H I 2B NL BB EHE RET R R
e e g¥ RNTRGIIFDFE - FRIeD E > V- B R G 4y
Weh Rde > piEF L4l > THRMAITET V- BT ¢ 7 AT
Pem Bahe fAFerE o 2 R TR SRRt R p ApEHE e E
HApFATRE LA trat A EE & oo
6. 4w it frf%f# (PRESENTATION AND INTERPRETATION)
R TR G IR foaTR H e AT e AR TR 0 A 41 en ek
HLA BRSNS R BT 2 AL B A RS ATk o
F G ooas AP iEAME o
I FRFERTR
FHg e RUT AP RG-S  LEEHE ERBENINR - LT
FroBgmpd &k 3 A RORE FHPHBETLFLEFE > BAF R

FReNUT o E A A BTG A ALE AT A R TR 1 1994 & E W4 A
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ﬂ\%

TRALARL 0 UH R EGRIR RG> RN E BRI B

o

- ) FAFR TR B E% AL (Seismic Hazard Analysis) o o i&38 & 47 %
% w0 s (Site) < 9500 EH 2 - Gk A BB BB o B
AT EEF BRI T BRI E e A (Active Faults) > &#
- EBETR P A e BARHCEA ) SRS 0 R R R Z 2 R
R

() Rfpt 22+ 2 RAFHERE -~ HFuy Tl 284 28R 2

B8 g o

(Z) RHBpBHES ~KE - FRARFF 2 HIReRSL G RFTLe Pt

() FAH R BRGHF R Fie- #H {imnifa LR I% KBRS
s kA R R RH R A ks B flenh RS 2 o p
DR BGCRFIR TR R R R R R SR A BT S
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() LW L2 EF 2R E-him a 272 LHFOES o
(1) %F 2Pl 1 108 LT LA E  RAZFEALEF 52 Y
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e R T L T el e B R ERRT R R KL -
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R ERER B Fla Fai g A ofiage W o RT A SFREMBY
TAPRENT CBFRUT BT RUEFLT R PR T R
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g

il

AR A

L RIER A

L A%

TR AL FLEER

Wi

. P A [ Fr [ (37 o5 |35 [+0 [ (30 [+ |27 [+5
A 1 2 3 4 5 6 7 8 9 10 |ux |12 |13
SRR ZUE%AE | 0545 | 0.136 | 0.627 | 0.42 | 0.559 | 0.624 | 0.520 | 0.679 [ 0.384 | 0.120 | * | 0.59 | 0.577
(2% A5
SRR AP T £ | 0233 | 0.175 | 0.158 | 0.044 | 0.261 | 0.236 | 0.269 | 0.206 | 0.387 | 0.069 | * | 0.136 | 0.223
5% R
W R %3 /@iEs | 0.138 | 0.345 | 0.129 | 0.116 | 0.133 | 0.097 | 0.134 | 0.040 | 0.139 | 0.602 | * | 0.114 | 0.125
BEGR
W E- %3 L% | 0084 |0.345 | 0086 | 0.42 |0.048 | 0.043 | 0.068 | 0.075 | 0.090 | 0.208 | % | 0.154 | 0.076
ff& _‘T\';'
= /L 1= N\
S ;}F] s
FERPX LR (RS AE)
e B0 U T S T S T S N S N S U N S S N S S
¥ an 1 2 3 4 5 6 7 8 9 10 1 12 13
I 0.702 | 0.313 | 0.545 | 0.456 | 0.313 | 0.434 | 0.381 | 0.664 | 0.056 | 0.133 | 0.133 | 0.571 | 0.572
ERFEEE N 0.094 | 0.271 | 0.262 | 0.293 | 0.238 | 0.291 | 0.167 | 0.184 | 0.186 | 0.133 | 0.6 | 0.194 | 0.209
AT A& 0.118 | 0.330 | 0.131 | 0.142 | 0.137 | 0.148 | 0.107 | 0.108 | 0.211 | 0.151 | 0.168 | 0.148 | 0.109
Py 0.086 | 0.085 | 0.063 | 0.108 | 0.313 | 0.127 | 0.345 | 0.044 | 0.547 | 0.584 | 0.099 | 0.087 | 0.109
ERF AL LR L B R
e TRe [ R | B | Bhe | BR[| B | ERe | RRe | BRe | B | B | B | R
e 1 2 3 4 5 6 7 8 9 10 11 12 13
LB 0415 | 0.441 | 0.075 | 0.070 | 0.324 | 0.362 | 0.280 | 0.656 | 0.076 | 0.120 | 0.683 | 0.385 | 0.292
FhR EEAA 0049 | 0.342 | 0.130 | 0.281 | 0.084 | 0.213 | 0.105 | 0.193 | 0.150 | 0.118 | 0.171 | 0.113 | 0.108
RN ARa T A | 0.220 | 0.150 | 0.504 | 0.802 | 0.217 | 0.184 | 0.414 | 0.112 | 0.261 | 0.232 | 0.113 | 0.169 | 0.413
FEE P ol(EZA | 0.315 | 0.067 | 0.291 | 0.347 | 0.375 | 0.242 | 0.201 | 0.039 | 0.513 | 0.529 | 0.033 | 0.333 | 0.187
548
BOE T /W FOE AR
. PRl FR2 | 2R3 | 2R | BRS | B RB | BRT | ERB | FRI [ B | BRe | BRe | R
64 i 10 1 12 13
FH ] AR 0.352 | 0.059 | 0.403 | 0.141 | 0.181 | 0.514 | 0.117 | 0.588 | 0.059 | 0.380 | 0.135 | 0.098 | 0.516
YLEHLA 0.063 | 0.168 | 0.092 | 0.062 | 0.129 | 0.114 | 0.221 | 0.177 | 0.073 | 0.380 | 0.354 | 0.357 | 0.225
S i b2 EAF | 0.398 | 0.114 | 0.254 | 0.390 | 0.057 | 0.177 | 0.240 | 0.105 | 0.130 | 0.071 | 0.074 | 0.395 | 0.083
Py 0.134 | 0.135 | 0.178 | 0.176 | 0.544 | 0.114 | 0.168 | 0.065 | 0.162 | 0.035 | 0.117 | 0.07 | 0.098
R R 0.063 | 0.524 | 0.074 | 0.232 | 0.089 | 0.081 | 0.254 | 0.065 | 0.576 | 0.135 | 0.32 | 0.079 | 0.076
o L R
. 31 | 272 | 215 [ 2T | 210 | A16 | 7T | P18 10 27 [+ 5 |+ 5 |+ 1
=Rt 10 1 12 13
Y 0.766 | 0.429 | 0.527 | 0.467 | 0.369 | 0.701 | 0.4 | 0.770 | 0.622 | 0.519 | 0.757 | 0.455 | 0.701
R ARG 0.158 | 0.143 | 0.260 | 0.067 | 0.449 | 0.202 | 0.2 | 0.162 | 0.131 | 0.177 | 0.188 | 0.091 | 0.193
R IR BRE (F | 0.076 | 0.429 | 0.213 | 0.467 | 0.182 | 0.097 | 0.4 | 0.068 | 0.247 | 0.304 | 0.055 | 0.455 | 0.106
VAR B FEAL)
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g

Bl )N
T in 2R I A 4T
Sl Y
- T 22 210 [ 27d [ 215 (270 [ 2T 258 |20 [+ (2 [+ [+ 1
Rt 10 11 12 13
WA i ® ] 0020 | 0034 | 0.038 | 0.035 | 0.084 | 0.042 | 0.035 | 0.021 | 0.042 | 0.072 | 0.238 | 0.557 | 0.043
P 0.057 | 0.087 | 0.181 | 0.076 | 0.084 | 0.042 | 0.076 | 0.043 | 0.075 | 0.041 | 0.536 | 0.129 | 0.087
PR 0.156 | 0.177 | 0.24 | 0.147 | 0.084 | 0.082 | 0.206 | 0.097 | 0.258 | 0.112 | 0.139 | 0.241 | 0.257
PRy 0.300 | 0.277 | 0.300 | 0.222 | 0.189 | 0.195 | 0.314 | 0.234 | 0.159 | 0.387 | 0.065 | 0.047 | 0.179
W 753 s | 0.466 | 0.426 | 0.241 | 0.52 | 0.559 | 0.630 | 0.368 | 0.605 | 0.466 | 0.387 | 0.023 | 0.026 | 0.435
TR
- 370 372 | 258 | 274 | 275 [ #7627 [ #78 | 210 |+ 5 |7 [+ |+ =
R AL 10 11 12 13
TH00 G 0021 | 0.061 | 0.049 | 0.025 | 0.023 | 0.033 | 0.027 | 0.017 | 0.034 | 0.026 | 0.537 | 0.46 | 0.031
“H87T8) &R 0.048 | 0.082 | 0.039 | 0.041 | 0.042 | 0.033 | 0.032 | 0.030 | 0.044 | 0.037 | 0.252 | 0.261 | 0.051
#7986 £ 0.074 | 0.116 | 0.09 | 0.069 | 0.072 | 0.09 | 0.063 | 0.056 | 0.081 | 0.073 | 0.095 | 0.144 | 0.092
“HT2T8 R 0.116 | 0.157 | 0.131 | 0.103 | 0.119 | 0.129 | 0.146 | 0.113 | 0.151 | 0.185 | 0.058 | 0.074 | 0.190
“H6LT £ 0.228 | 0.226 | 0.218 | 0.26 | 0.222 | 0.293 | 0.27 | 0.241 | 0.217 | 0.339 | 0.036 | 0.039 | 0.256
H63 T 0.513 | 0.359 | 0.469 | 0.501 | 0.523 | 0.423 | 0.462 | 0.543 | 0.473 | 0.339 | 0.022 | 0.022 | 0.381
E R R
31l F72 | 270 | +74 | 2705 | +76 | 217 [ #78 | 210 |+ 5 |47 [+ [+ 5
Eaatd izF
10 11 12 13%
YT 0051 | 0.176 | 0.057 | 0.044 | 0.092 | 0.183 | 0.507 | 0.028 | 0.168 | 0.650 | 0.046 | 0.05 %
AN EL, 0.105 | 0.085 | 0.100 | 0.078 | 0.092 | 0.317 | 0.327 | 0.073 | 0.088 | 0.190 | 0.164 | 0.086 | *
%5 10 k14 % 0.217 | 0.275 | 0.209 | 0.224 | 0.21 | 0.317 | 0.117 | 0.215 | 0.204 | 0.083 | 0.409 | 0.237 | *
5 16 % 71 %@ | 0627 | 0.463 | 0.633 | 0.653 | 0.606 | 0.183 | 0.049 | 0.684 | 0.543 | 0.077 | 0.381 | 0.627 | ¥
Ad R 250 2
FRP R T
5 PTd | F72 | 210 | 574 | 270 | #7521 [ #78 | 210 |+ 5 |+ 7 | +5 | # 5
R AL 10 11 12 13
BHE R 0.332 | 0.049 | 0.060 | 0.185 | 0.121 | 0.035 | 0.482 | 0.021 | 0.063 | 0.039 | 0.034 | 0.064 | 0.520
iz 0.105 | 0081 | 0.114 | 0.103 | 0.046 | 0.066 | 0.225 | 0.043 | 0.249 | 0.165 | 0.055 | 0.034 | 0.221
iamE 0.116 | 0.268 | 0.150 | 0.441 | 0.110 | 0.143 | 0.161 | 0.097 | 0.532 | 0.505 | 0.165 | 0.189 | 0.133
T (@A EE [ 0.039 |0.482 | 0.291 | 0.068 | 0.404 | 0.272 | 0.08 | 0.234 | 0.073 | 0.232 | 0.512 | 0.559 | 0.041
)
TR PER 0.408 | 0.120 | 0.384 | 0.203 | 0.319 | 0.485 | 0.052 | 0.605 | 0.083 | 0.060 | 0.235 | 0.154 | 0.085
7R -
.y P R 2 | 210 | F7d | 275 | 536 | #rT7 | #78 | 210 [ F 5 [+ 5 [+ [+ 5
Rt 10 1 12 13
Bo% 1 0.048 | 0.093 | 0.050 | 0.04 | 0.048 | 0.062 | 0.069 | 0.028 | 0.126 | 0.055 | 0.043 | 0.564 | 0.067
56-65% 0.133 | 0.157 | 0.091 | 0.057 | 0.083 | 0.123 | 0.098 | 0.073 | 0.118 | 0.118 | 0.173 | 0.263 | 0.133
66-80% 0.261 | 0.245 | 0.226 | 0.205 | 0.211 | 0.275 | 0.305 | 0.215 | 0.179 | 0.263 | 0.294 | 0.118 | 0.267
81% 111 0559 | 0.505 | 0.632 | 0.698 | 0.659 | 0.54 | 0.528 | 0.684 | 0.577 | 0.564 | 0.49 | 0.055 | 0.533
EE EE AR
- P1d | F72 | 210 | #7447 | #7621 | #78 | 210 |+ 5 |7 [+ [ # 5
Rt 10 11 12 13
E3 52505 7= | 0.040 |0.138 | 0.049 | 0.037 | 0.092 | 0.06 | 0.071 | 0.028 | 0.172 | 0.055 | 0.084 | 0.564 | 0.045
23 525160 0.108 | 0.138 | 0.090 | 0.079 | 0.092 | 0.118 | 0.113 | 0.073 | 0.086 | 0.118 | 0.132 | 0.263 | 0.103
5 4 2 61-80% 0.203 [ 0.232 | 0.212 [ 0.17 | 0.21 |0.232 | 0.204 | 0.215 | 0.229 | 0.263 | 0.26 | 0.118 | 0.235
E3 22815 7t | 0.650 |0.492 | 0.649 | 0.714 | 0.606 | 0.59 | 0.522 | 0.684 | 0.513 | 0.564 | 0.524 | 0.055 | 0.617
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ATN B LT RAE

- ST S I I E N I N I E N A E I E N I E N E N
TEAR

2% 10 11 12 13
PN N 0033 | 0.228 | 0.028 | 0.039 | 0.05 | 0.04 | 0.041 | 0.021 | 0.079 | 0.035 | 0.029 | 0.031 | 0.052
% 27 510 7o 0064 | 0.142 | 0.052 | 0.07 |0.05 |0.08 |0.060 |0.043 | 0055 |0.065 | 0.087 |0.059 | 0.066
% 27 1105 3 | 0.130 | 0.080 | 0.133 | 0.119 | 0.097 | 0.162 | 0.161 | 0.097 | 0.095 | 0.133 | 0.23 | 0.102 | 0.126
% 27 1620 5 | 0.264 | 0.061 | 0.236 | 0.184 | 0.241 | 0.279 | 0.215 | 0.234 | 0.201 | 0.270 | 0.287 | 0.246 | 0.258
% A7 21 70 2 | 0.510 | 0.489 | 0.551 | 0.589 | 0.562 | 0.433 | 0.521 | 0.605 | 0.569 | 0.497 | 0.366 | 0.563 | 0.498

Aig iR pol
— 31 272 | 213 |27 | 270 |76 | #7780 | F5 | F5 | #5 [&+5
Rt 10 1 12 13
Bo% 1 0.055 | 0.095 | 0.050 | 0.036 | 0.092 | 0.066 | 0.071 | 0.033 | 0.078 | 0.055 | 0.141 | 0.053 | 0.048
56-65% 0.118 [ 0.160 | 0.099 | 0.084 | 0.092 | 0.146 | 0.113 | 0.088 | 0.105 | 0.118 | 0.141 | 0.113 | 0.106
66-80% 0.263 | 0.278 | 0.212 | 0.191 [0.210 | 0.288 | 0.294 | 0.257 | 0.210 | 0.263 | 0.263 | 0.222 | 0.251
8% 111 0.564 | 0.467 | 0.638 | 0.69 | 0.606 | 0.5 |0.522 | 0.622 | 0.607 | 0.564 | 0.455 | 0.613 | 0.596
S N
— 17 | 372 | 273 | 274 [ 475 | 276 | 277 [ 278 | 270 | 7 [+ 5 [+ % [+ 5
R AL 10 11 12 13
¥ R R G om | 0.067 | 0.168 | 0.097 | 0.196 | 0.076 | 0.063 | 0.097 | 0.043 | 0.134 | 0.067 | 0.72 | 0.091 | 0.063
b
57 <R R A | 0.218 | 0.319 | 0.202 | 0.311 | 0.158 | 0.184 | 0.202 | 0.174 | 0.524 | 0.218 | 0.225 | 0.17 | 0.194
6-8m
87 eR A b om | 0715 | 0.484 | 0.701 | 0.493 | 0.766 | 0.753 | 0.701 | 0.783 | 0.342 | 0.715 | 0.055 | 0.738 | 0.743
D
g Pl 22| 23| 4| 235 [ 236 | 22T | 78| 239 | . [ 2 [ F7 | 2
R AL 10 1 |12 13
EIZ R =3m/% * | 0.048 | 0.09 | 0.048 | 0035 | 0.05 |0.25 | 0.081 | 0.028 | 0.046 | 0.055 | % | 0.564 | 0.042
EIZ 2 3m/% L | 0.133 | 0.160 | 0.133 | 0.12 | 0.086 | 0.25 | 0.068 | 0.073 | 0.125 | 0.118 | * | 0.263 | 0.192
i F 1 2m/% < | 0.261 | 0.278 | 0.261 | 0.258 | 0.237 | 0.25 | 0.219 | 0.215 | 0.204 | 0.263 | % | 0.118 |0.274
I < m/% < | 0.559 | 0.467 | 0.559 | 0.587 | 0.627 | 0.25 | 0.632 | 0.684 | 0.625 | 0.564 | % | 0.055 | 0.555
FH b2 ERS

. T P2 [ 2iS [ ATl [ Fi0 [ Fr8 [FT [ R73 [F30 [ #5 |+ [+ 5 [+ 5
R AN 10 1 12 13
FRCEA(E A 16 % | 0042 | 0.071 | 0.208 [ 0.129 | 0.05 | 0.232 | 0.136 | 0.028 | 0.108 | 0.093 | 0.654 | 0.632 | 0. 121
SR 50N 1A
#)
W TR -~k | 0.112 | 0.252 | 0.071 | 0.129 | 0.086 | 0.402 | 0.536 | 0.073 | 0.094 | 0.054 | 0.124 | 0.087 | 0.313
B3 kR
E AP EETIEa] | 0.309 | 0.166 | 0.811 | 0.057 | 0.237 | 0.134 | 0.074 | 0.215 | 0.110 | 0.346 | 0.134 | 0.038 | 0.068
RN AN
R2TWEfFa ¢ | 0.536 | 0.511 | 0.410 | 0.686 | 0.627 | 0.232 | 0.253 | 0.684 | 0.688 | 0.507 | 0.088 | 0.244 | 0.498
SR
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g

EH AT
. P R | FiS [ AL [ 210 [ 578 |20 [ %338 [ #1051 |+ |25 |+ 5
R AN 10 1 12 13
TR > 120n 0.086 | 0.163 | 0.086 | 0.122 | 0.052 | 0.067 | 0.097 | 0.043 | 0.080 | 0.125 | 0.674 | 0.726 | 0.064
S oed % 90 120cm | 0.297 | 0.297 | 0.297 | 0.32 | 0.151 | 0.218 | 0.202 | 0.174 | 0.311 | 0.258 | 0.232 | 0.198 | 0.237
%3 A <90cn 0.618 | 0.540 | 0.618 | 0.558 | 0.797 | 0.715 | 0.701 | 0.783 | 0.609 | 0.637 | 0.093 | 0.076 | 0.699
Lot Ly e

. P1d | F72 | 270 | 574 | 2705 | #7621 | #78 | 210 | #5 |+7 |+ | # 1
Rt 10 11 12 13

< Fam=8m/% < | 0061 | 0.143 | 0.056 | 0.051 | 0.05 | 0.062 | 0.058 | 0.021 | 0.060 | 0.043 | 0.451 | 0.549 | 0.038
Yz Zm78m/% < | 0.097 | 0.143 | 0.105 | 0.116 | 0.05 | 0.095 | 0.084 | 0.043 | 0.205 | 0.067 | 0.273 | 0.262 | 0.104
Y s Zm6Tm/% < | 0.160 | 0.143 | 0.160 | 0.159 | 0.097 | 0.136 | 0.113 | 0.097 | 0.349 | 0.123 | 0.112 | 0.115 | 0.165
Y7 Zm56m/% < | 0.263 | 0.286 | 0.262 | 0.261 | 0.241 | 0.237 | 0.205 | 0.234 | 0.161 | 0.259 | 0.1 | 0.051 | 0.266
F s Zm<Bm/F X | 0.417 | 0.286 | 0.416 | 0.414 | 0.532 | 0.467 | 0.54 | 0.605 | 0.225 | 0.509 | 0.064 | 0.023 | 0.427

XL

— P R [ P10 [ 57d [ 210 [ 570 [ 21T [ 578 [ 210 [ F 1 [ #5 [+ [+
AR 10 1 12 13

® 79 - 1%t - F | 0.042 | 0.118 | 0.042 | 0.032 | 0.061 | 0.189 | 0.052 | 0.028 | 0.094 | 0.055 | 0.074 | 0.529 | 0.036
Kok g E

TR fpmA® | 0.102 | 0.167 | 0.125 | 0.078 | 0.106 | 0.144 | 0.099 | 0.073 | 0.094 | 0.118 | 0.148 | 0.363 | 0.105
S H7 - qau @A | 0.249 | 0.262 | 0.235 | 0.189 | 0.805 | 0.203 | 0.249 | 0.215 | 0.227 | 0.263 | 0.249 | 0.077 | 0.262
S = § @A | 0.607 | 0.453 | 0.598 | 0.701 | 0.528 | 0.464 | 0.6 | 0.684 | 0.585 | 0.564 | 0.529 | 0.03 | 0.597

ERP G R
J PRl [ F 2 (233 | B | 235 | 76 | B RT [ 278 | 209 | B3 | & | R | R
R AL 10 11 12 13
FEEAS 0.055 | 0.165 | 0.055 | 0.032 | 0.076 | 0.051 | 0.058 | 0.028 | 0.050 | 0.055 | 0.465 | 0.63 | 0.031
ST R 12 15m 0.118 | 0.165 | 0.118 | 0.099 | 0.067 | 0.107 | 0.1 | 0.073 | 0.190 | 0.118 | 0.276 | 0.243 | 0.115
FE A 1012 0.263 | 0.278 | 0.263 | 0.242 | 0.214 | 0.252 | 0.225 | 0.215 | 0.297 | 0.263 | 0.169 | 0.092 | 0.241
F 5 A <8N 0.564 | 0.392 | 0.564 | 0.626 | 0.643 | 0.59 | 0.617 | 0.684 | 0.464 | 0.564 | 0.09 | 0.035 | 0.613
2oh ik B R

— T A2 PG [ d [ +50 | #76 [+50 [ #7185 70 [+ [+ [+ [+ 1
EhRE 10 11 12 13

80 > < I p 0.028 | 0.052 | 0.042 | 0.031 | 0.04 | 0.047 | 0.056 | 0.028 | 0.044 | 0.035 | 0.059 | 0.63 | 0.030
60120 > < /1 0.104 | 0.074 | 0.112 | 0.142 | 0.07 | 0.121 | 0.084 | 0.073 | 0.217 | 0.092 | 0.157 | 0.243 | 0.122
120 & & 1o 0.253 | 0.141 | 0.309 | 0.279 | 0.177 | 0.267 | 0.163 | 0.215 | 0.306 | 0.243 | 0.271 | 0.092 | 0.291
- AR ® | 0615 | 0.733 | 0.536 | 0.549 | 0.713 | 0.565 | 0.697 | 0.684 | 0.433 | 0.630 | 0.514 | 0.035 | 0.557

R SR RS I S E I r™
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YT

WAERT L REE % - Rk A
THIEP - R T
FR PR [ R bR [ RR R [ FR [ FR B [ R AR B FR B
B 1 2 3 4 5 6 7 8 9 10 11% 12 13
A nax 4.236 | 5.009 | 5.073 | 4.208 | 4.240 | 4.551 | 4.180 | 4.411 | 4.817 | 4.309 X 3.906 | 4.021
C.1 0.08 |0.34 ]0.36 |0.07 |0.08 |0.18 [0.06 [0.14 [0.27 |[0.10 X -0.03 | 0.01
C.R 0.09 |0.37 [ 0.40 0.08 [0.09 [0.20 [0.07 [0.15 |[0.30 |0.11 X -0.03 | 0.01
C.1 =0.120.05 5 ¥ % 3% i 34
C.R=0.1£0.05 7 48 5 7% i A3t I - K1
% E%ﬁ“jiﬁﬁi‘
AP L peE (RS AL
T R R R R TR R R R TR R TR
7B 1 2 3 4 5 6 7 8 9 10 11 12 13
A nax 3.883 | 5.245 | 4.476 | 5.781 | 4.153 | 5.332 | 4.045 | 4.389 | 4.260 | 5.038 | 6.283 | 4.369 | 4.004
C.1 -0.0410.42 10.16 |0.59 |[0.05 |[0.44 [0.01 0.13 |0.09 |0.35 |0.76 0.12 0
C.R -0.04 | 0.56 [0.18 |0.66 |0.06 [0.49 |0.02 |]0.14 |[0.10 [0.38 | 0.8 0.14 0
ERP I AR
TR (R [ RR [ B [ R BR[| RR | B [ R [ RR [ PR [ R [ F R
BB 1 2 3 4 5 6 7 8 9 10 11 12 13
A wax 4.121 | 4.367 | 4.379 | 4.070 | 4.510 | 4.748 | 4.309 | 4.457 | 4.953 | 4.747 | 4.408 | 4.26 4.070
C.1 0.04 [0.12 [0.13 [0.02 |[0.17 [0.25 |[0.1 0.15 [0.32 [0.25 |[0.14 0.09 0.02
C.R 0.04 |0.12 [0.14 ]0.03 ]0.19 [0.28 |0.11 | 0.17 [0.35 | 0.28 |0.15 0.1 0.03
BRRT /B R GR
TR (bR [ R [ RR [ RE [ RR [ PR [ R [ BR [ RE Rk PR AR [ FR
78 1 2 3 4 5 6 7 8 9 10 11 12 13
A wax 5.136 | 5.898 | 5.422 [ 5.119 | 5.945 | 5.475 | 5.684 | 5.056 | 6.245 | 5.730 | 6.312 | 5.037 | 5.380
C. 1 0.03 [0.22 [0.11 0.03 [0.24 |[0.12 |0.17 |0.01 0.31 0.18 1.24 0.06 0.10
C.R 0.03 0.2 0.09 ]0.03 |[0.21 0.11 0.15 |0.001 [0.28 |0.16 |1.11 0.05 0.08
Rl Rl - D G -
TR (R (AR [ BR [ RR [ RR [ PR [ R [ BR [ RR Rk PR [ AR [ FR
8 1 2 3 4 5 6 7 8 9 10 11 12 13
A nax 3.136 | 2.999 | 3.872 | 3.001 | 3.872 | 3.135 | 3 3.053 | 3.217 | 4.266 | 3.314 |3 3.010
C. 1 0.07 |0 0.44 |0 0.44 10.07 [0 0.027 | 0.108 | 0.63 | 0.16 0 0
C.R 0.12 |0 0.7 |0 0.75 10.12 |0 0.05 |0.19 | 1.09 |0.27 0 0.01
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Lig=a

i A KA

FHEE

Fh | BRe | BR | BR | FRe | R | R [ BR[| B | R | R | R | RRe | R R
s |1 2 3 4 5 6 7 8 9 10 11 12 13
Jws | 6.147 | 5.245 | 5.180 | 5.365 | 5.257 | 5.479 | 5.303 | 6.673 | 5.431 | 5.243 | 6.016 | 5.519 | 5.137
C.1 [0.29 [0.06 [0.05 [0.09 [0.006 012 [0.08 [0.42 [0.11 [0.06 [0.25 [0.14 [0.03
C.R 0.26 0.05 0.04 0.08 0.006 | 0.11 0.07 0.37 0.10 0.05 0.23 0.13 0.03
AP B E N

| RRe | R | R [ BR[| BB [ R | BRC | FRC | BRC | BB | BRC | BR[| B
s |1 2 3 4 5 6 7 8 9 10 11 12 13
A nas 7.058 | 6.144 [ 6.474 [ 6.186 | 6.963 | 6.652 | 6.477 | 8.162 | 7.155 | 6.706 | 6.931 | 6.474 | 5. 784
C.1 |0.21 [0.03 [0.09 [0.14 [0.19 [0.13 [0.1 [0.43 [0.23 [0.14 [0.19 [0.09 | -0.04
C.R 0.17 0.02 0.08 0.12 0.16 0.11 0.08 0.35 0.19 0.11 0.15 0.08 -0.03
ERF A &

e | ER [ R [ R [ B [ B [EBR R | B [ R [ R [ PR [ER | ER
s |1 2 3 4 5 6 7 8 9 10 11 12 13%
A nax 4.236 | 4.087 | 4.252 | 4.288 | 4.153 | 5.745 | 4.164 | 5.102 | 4.366 | 4.190 | 4.134 | 4.365 *
C.I [0.08 [0.03 [0.08 [0.1 [0.05 [0.58 [0.05 [0.37 |0.12 |0.06 |0.04 |0.12 X
C.R 0.09 0.03 0.09 0.11 0.06 0.65 0.06 0.41 0.14 0.07 0.05 0.14 *
e N L R g~ |

e | ER [ R [ R [ R [ Bh [BR [ RR [ R [ R [ R [P (B [ER
s |1 2 3 4 5 6 7 8 9 10 11 12 13
A nas 5.147 | 5.090 | 5.223 | 6.03 5.498 | 6.253 | 5.173 | 6.673 | 5.935 [ 5.543 | 5.402 | 6.55 5.128
C.1 |0.04 [002 [0.06 |02 [012 0.3 |0.04 [0.42 [0.23 [0.14 [0.1 |0.39 [0.03
C.R 0.03 0.02 0.05 0.23 0.11 0.28 0.04 0.37 0.21 0.12 0.09 0.35 0.03
VAR -

e | RR [ R [ R [ B [ B [ B [ R [ B [ R [ R [ PR [ER | ER
s |1 2 3 4 5 6 7 8 9 10 11 12 13
A nas 4.240 | 4.087 | 4.301 | 4.561 | 4.495 | 4.197 | 4.072 | 5.102 [ 4.205 | 4.117 | 4.041 | 4.117 | 4

C.1 008 [0.03 [0.10 [0.19 [0.17 [0.07 [0.02 [0.37 [0.07 [0.04 [0.01 [0.04 [0
C.R 0.09 0.03 0.11 0.21 0.18 0.07 0.03 0.41 0.08 0.04 0.02 0.04 0
AR E AT

e (AR [ R (R [ R [+ (2% (R [FR (R (R [+ [4% [+
w0 |1 2 3 4 5 6 7 8 9 10 11 12 13
Jw | 4.299 | 4.060 | 4.362 | 4.406 | 4.153 | 4.344 | 4.034 | 5.102 | 4.335 | 4. 117 | 4.04 | 4.117 | 4.132
C.1 J0.10 [0.02 [0.12 [0.14 [0.05 [0.11 [0.001 [0.37 [0.11 [0.04 [0.00 [0.04 [0.04
C.R 0.11 0.02 0.13 0.15 0.06 0.13 0.001 | 0.41 0.12 0.04 0.01 0.04 0.05
ARPNEEEF L GRR

R [ RR [ RR [ R [ R [ R [ [FR [ RR (R (R [RR (AR [ R
|1 2% |3 4 5 6 7 8 9 10 11 12 13
A nas 5.237 | 5.321 [ 5.669 [ 5.231 | 5.401 | 5.546 | 5.166 | 6.673 | 5.434 | 5.303 | 5.204 | 5.523 | 6.284
C.1I 0.06 0.08 0.17 0.06 0.1 0.14 0.04 0.42 0.11 0.08 0.05 0.13 0.32
CR_[0.05 [0.07 [0.15 [0.05 [009 [0.12 [0.04 [0.37 [0.10 [0.07 [0.05 |0.12 [0.29
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AigiEf L )

YT

T Bp | Bh | 2R | EBRe | Bhe | Bh [ B | BR | BRe | BB | 2Rl | 2R | B

P 1 2 3 4 5 6 7 8 9 10 11 12 13

A 4. 117 [ 4.030 | 4.240 | 4.422 | 4.153 | 4.197 | 4.034 | 4.971 | 4.168 | 4.117 | 4.01 4,24 4.215

C. 1 0.04 0.01 0.08 0.14 0.05 0.07 0.01 0.32 0.06 0.04 0 0.08 0.07

C.R 0.04 |0.01 |0.09 |0.16 |0.06 |[0.07 [0.01 [0.36 |0.06 |0.04 |0 0.09 0.08
FHG R R

e PRl R | R [ B [ BRC |BRC | BRC | BRC | BB | B | B | B | BB

3P 1 2 3 4 5 6 7 8 9 10 11 12 13

A nax 3.183 | 3.135 | 3.135 | 3.054 | 3.136 | 3.296 [ 3.135 | 3.499 | 3.468 | 3.183 | 3.648 [ 3.233 | 3.071

C. 1 0.09 |0.07 |0.07 |0.03 |007 [015 [0.07 [0.25 [0.23 |0.09 |0.32 0.12 0.06

C.R 0.16 0.12 0.12 0.05 0.12 0.25 0.12 0.43 0.40 0.16 0.56 0.2 0.04
R AW

i B FR | BB [ BRC [ BR[| BRC | B | B | B | B | BR | B | B R

il 1 2 3 4 5 6 7 8 9 10 11% 12 13

A nax 4.240 | 4.030 | 4.240 | 4.313 | 4.365 | 4 4.175 [ 5.102 | 4.448 | 4. 117 * 4.117 | 4.604

C.1I 0.08 | 0.01 |0.08 |0.1 0.12 |0 0.06 |0.37 |0.15 |0.04 * 0.04 0.20

C.R 0.09 0.01 0.09 0.12 0.14 0 0.06 0.41 0.17 0.04 * 0.04 0.22
LA E2ZEAD

el BR | BR | B | BR[| BR | BR | B | BR[| EBR | BR | BB [ B | B

BB 1 2 3 4 5 6 7 8 9 10 11 12 13

A nax 4.365 | 4.110 | 4.434 | 4.154 | 4.365 | 4.309 | 4.188 | 5.102 | 5.655 | 4.423 | 4.592 | 4.572 | 4.034

C. I 0.12 | 0.04 ]0.14 |0.05 |0.12 [0.1 0.06 |0.37 |0.55 |0.14 |0.2 0.19 0.01

C.R 0.14 0.04 0.16 0.06 0.14 0.11 0.07 0.41 0.61 0.16 0.22 0.21 0.01
ZEH AT

e B RR | BB [ BRC [ BR[| BRC | B | B | B | B | B | B | B R

3B 1 2 3 4 5 6 7 8 9 10 11 12 13

A nax 3.135 | 3.009 | 3.135 | 3.018 [ 3.294 | 3.183 | 3.135 | 3.499 [ 3.185 | 3.038 | 3.825 | 3.436 | 3.094

C.1 0.07 |0 0.07 ]0.01 |0.15 |[0.09 |[0.07 [0.25 [0.09 |0.02 |0.41 0.22 0.05

C.R 0.12 0.01 0.12 0.02 0.25 0.16 0.12 0.43 0.16 0.03 0.71 0.38 0.08
g 2 B

Ol ER | BR | B | BR[| BR | BR | B | BR[| BR | BR | BB [ B | B

%P 1 2 3 4 5 6 7 8 9 10 11 12 13

A nax 5.068 | b 5.126 | 5.261 | 5.401 | 5.13 5.256 | 6.673 | 5.650 | 5.285 [ 6.665 | 5.87 5. 101

C.1I 0.02 |0 0.03 ]0.07 |0.1 0.03 |0.06 |0.42 |0.16 | 0.07 |0.42 0.22 0.03

C.R 0.02 0 0.03 0.06 0.09 0.03 0.06 0.37 0.15 0.06 0.37 0.19 0.02
R

e B RR | BB [ BRC [ BR[| BR[| B | B | B | B | BR | BR | B R

il 1 2 3 4 5 6 7 8 9 10 11 12 13

A nax 4.544 | 4.070 | 4.388 | 4.699 | 4.309 | 4.081 | 4.238 | 5.102 | 4.096 | 4.117 | 4.061 | 5.398 | 4.312

C. I 0.18 |0.02 ]0.13 |0.23 [0.1 0.03 |0.08 |0.37 |0.03 |0.04 |0.02 0. 47 0.10

C.R 0.20 0.03 0.14 0.26 0.11 0.03 0.09 0.41 0.04 0.04 0.02 0.52 0.12
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T

o i i
F [ | B [ RR [ RR [ RR [ RR [RR [ BR | FR [ R [ RR [RR R
B 1 2 3 4 5 6 7 8 9 10 11 12 13
A nax 4117 | 4.060 | 4.117 | 4.585 | 4.157 | 4.522 | 4.343 | 5.102 | 4.144 | 4. 117 | 4. 917 | 4.449 | 4.549
C.1 0.04 10.02 ]0.04 ]0.19 |0.05 |[0.17 |[0.11 0.37 10.05 |0.04 |0.31 0.15 0.18
C.R 0.04 10.02 ]0.04 ]0.22 |0.06 |0.19 [0.13 [0.41 0.05 |0.04 ]0.34 0.17 0.20
b B R B R
F [ | B[R R [ RR [ RR [ RR [ RR [ BR | FR [ R [ RR [ R R
B 1 2 3 4 5 6 7 8 9 10 11 12 13
A nax 4.699 | 4.214 | 4.365 | 4.343 | 4.493 | 4.439 | 4.332 | 5.102 | 4.122 | 4.449 | 5.248 | 4.449 | 4. 442
C.1 0.23 |0.07 ]0.12 | 0.11 0.16 | 0.15 ] 0.11 0.37 10.04 |0.15 |0.42 0.15 0.15
C.R 0.26 |0.08 |0.14 ]0.13 |0.18 |0.16 [0.12 [ 0.41 0.05 | 0.17 | 0.46 0.17 0.16
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