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Abstract

Rapid economic development has caused a worldwide greenhouse
effect and induced global climate change. Climate change has also
increased the fluctuation of_ regional ‘river flow between wet and dry
seasons, seriously impacting regional water fesource management. The
impact of climate change has-thus beeome an important issue in regional
water resource management.

This study uses the Monte Carlo_simulation: method to evaluate the
impact of climate changé on water supply shortage in the Taichung area.
The proposed model integrates weather ‘generator, surface runoff, and
water distribution models. This study uses this model to evaluate the
impact of climate change on water shortage risk for existing water supply
systems and the efficiency of adding two water supply measures,
“artificial lakes” and “cross-basin water transport.” The weather data
generator applies the first order Markov Chain and two probability
distribution models including exponential distribution and normal
distribution. The Generalized Watershed Loading Function (GWLF)
model serves as a surface runoff model to simulate basin outflow. The
water distribution model in this study was developed based on System
Dynamics.

Simulation results indicate that climate change has increased the

11


http://tw.dictionary.yahoo.com/search?ei=UTF-8&p=%E6%A8%A1%E5%9E%8B

annual river flow for both Ta-chia River and Da-an River basins.
However, it has also increased temporal variations in river flow between
wet and dry seasons. For existing water supply systems, this threatens the
agricultural water supply but slightly improves the public water supply.
Two additional water supply measures, “artificial lakes” and “cross-basin
water transport,” can greatly reduce the risk of regional water shortage
irrespective of climate change. As expected, the climate change will again
increase the water shortage risk for both agriculture and public water uses.
The results of this study are a valuable reference for the risk assessment

of the impact of climate change on regional water supply.
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Hoser o R i g R 121 B ~ A 237 B INM 50 5 52 120
B~%R24E -

e A Aey P R R on Eauligudya g
FraggirvriEg de P HELHOERFE AP OEREFD
BRESMEE > £ 322~% 324 2 AT E* 2 GCM ¢
CGCM2 £2 INM H:5% #74+ & SRES-A2 ~ AIB ~ Bl F# cha £t @ 2
BR AT o

BRFAT REF 3%8% R GCM B iliT e gz pp 0 3

227 d T(35) &2(3-6) &7

CT,, =T, +AT, vem =11t012 (3-5)

CPt,m:Pt,m><1{Pm ’ m:1t012 (3-6>
—,‘F‘! ‘:1 CTt’mf‘% /'/,J} %é‘;’: m i /Eﬁ: tj‘—»m’_)i CPtm - 'j % ES m

=

FtExza g T,d Ptmﬁ*}ﬁ%?'}"/mg%t:&—»m_}i LR
ATy » GCM A8 2 R R 2 E 5 RPy 2 GCM #5538 s 2 & £ ¢

=
o
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#.3.2-1 GCM$ic5" 4p B 3050 50 BF

PR H i i H 7 B e B E A
Meteorological Research Institute MRI P& CGCM2 3 2
Institute for Numerical Mathematics INM B B 27 CM3.0
Max-Planck-Institut for Meteorology MPI-M 92 ECHAMS-OM
Geophysical Fluid Dynamics Laboratory GFDL 3K CM2.1
National Centre for Atmospheric Research NCAR *H CCSM3
UK Met. Office UKMO & H HadCM3

FTHRKR 5 BB RFRATI Y 2R F 3882 3 4 (2008)
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#3.2-2 GCMHics® #7#iy 1 2 SRES-A2E ~ ¢~ £ #3733

F R FRAE
CGCM2 INM CGCM2 INM
) £ ¥y =i ¢ g £ ¥y =i ¢ g £ ¥y =i ¢ g £ 8
0.78 0.83 0.81 0.61 0.57 0.21 1.01 1.96 0.79 1.69 2.96
0.76 0.93 0.85 0.99 0.85 0.32 1.05 2.04 1.63 2.09 3.48
0.92 0.96 0.95 0.88 0.75 0.56 1.12 2.11 1.46 2 3.23
0.97 1.1 0.7 0.73 0.67 0.69 1.4 2.53 1.15 1.38 2.59
1.03 1.15 0.89 1.25 | 5, 0.7 1.39 2.66 0.92 1.63 2.7
1.17 1.1 1.08 1.02 1.09 0.77 1.7 2.65 0.84 1.65 2.6
1.06 1.05 1.14 1.11 fa 0.72 1.38 2.54 0.87 1.76 2.46
1.17 1.44 1.12 1.22 1.28 0.53 1.34 2.45 0.76 1.45 2.48
1.02 1.15 1.46 1.63 1.71 0.72 1.52 2.58 1.03 1.79 2.56
0.69 0.75 1.2 0.88 1.19 0.7 1.69 2.74 0.89 1.17 2.26
0.77 0.75 1.03 0.81 0.67 0.29 1.18 2.42 1.06 2.06 2.77
1.01 0.9 1.07 0.81 0.73 0.08 1.35 2.04 2.12 2.37 3.43

BoKFRAGH T 2 F e f B2 B 4 (2008)
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#3.2-3 GCM fi5¢ b’ﬁi;f] 112 SRES-AIB®& ~ ¥ ~ LI R FH

F R FRAE
CGCM2 INM CGCM2 INM
) £ ¥y =i ¢ g £ ¥y =i ¢ g £ ¥y =i ¢ g £ 8
0.9 1.01 0.72 0.85 0.71 0.25 1.33 1.93 0.91 1.15 2.34
0.68 0.65 1.06 0.95 0.81 0.73 1.39 2.23 1.26 2.14 2.59
0.72 0.71 0.85 0.73 0.83 0.64 1.47 2.29 1.22 1.48 2.75
0.98 1.12 0.58 0.97 1.01 0.81 1.72 2.2 0.85 1.66 2.29
1.23 1.15 1 1.12 1.33 0.99 1.92 2.58 1.13 1.7 2.17
1.22 1.47 0.88 1.13 1.11 0.94 1.92 2.55 0.99 1.77 2.14
1.1 1.08 1.02 1.19 1.08 0.75 1.74 2.43 1.21 1.69 2.11
1.13 1.15 1.11 1.14 T 0.58 1.53 2.26 1.01 1.41 1.93
1.27 1.46 1.51 1.32 1.36 0.7 1.8 2.39 1.03 1.72 2.23
1.56 1.59 1.11 1.26 1.04 0.71 1.71 2.63 0.8 1.72 2.13
0.75 0.94 1.05 0.91 0.86 0.52 1.48 2.01 1.4 1.94 2.74
0.98 0.81 0.99 0.79 0.81 0.3 1.43 2.16 1.63 2.13 2.58

BORFTRAFN BFRF iz RB2 B Qw4 (2008)
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#3.2-4 GCMfic5® #7111 2 SRES-Bl/& ~ ¥ ~ £ H 3R -
F g E FRAE

s CGCM2 INM CGCM2 INM

' By ¢ 3 + 4y 4 g + 4y =2l g £ 3y =2 g £ 3y
1 1.05 0.92 1.08 0.87 0.82 0.76 0.22 1.21 1.46 0.83 1.31 2.18
2 0.78 0.79 0.82 1.08 0.81 0.98 0.57 1.15 1.56 1.39 1.56 1.95
3 0.7 0.63 0.84 1.09 0.98 0.92 0.74 1.18 1.75 0.99 1.59 1.94
4 0.94 0.93 1.36 1.13 0.95 0.85 0.78 1.11 1.79 0.82 1.37 1.75
5 0.99 1 1.31 1.29 1.07 1.13 0:79 1.17 1.86 0.99 1.21 1.66
6 1.1 0.97 1.18 0.95 1.12 1.08 0.95 1.44 1.97 0.88 1.22 1.68
7 1.06 1.12 1.12 0.87 1.16 0.98 0.64 1.26 1.76 1.05 1.34 1.69
8 1.05 1.05 1.14 1.13 1.25 1.1 0.54 0.98 1.49 0.93 1.09 1.59
9 1.16 1.29 1.71 1.87 1.48 1.44 0.71 1.26 1.61 1.05 1.18 1.78
10 1.04 1.36 1.17 1.06 0.94 1.01 0.82 1.32 1.68 0.68 1.19 1.38
11 0.82 0.7 0.76 1.07 1.04 1.3 0.58 1.03 1.65 1.12 1.7 231
12 0.89 0.83 0.88 0.92 0.81 0.83 0.62 1.12 1.76 1.47 1.91 2.38

THRR R HRERTRAEN BFREF ERB2 A0 4 (2008)
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33 f‘y' ~ 13_‘_;,,0}'3‘_)‘(\
*# 3 # * GWLF ( Generalized Watershed Loading Functions ) ¥
ZmE A ENTFLIHEGTE Z 12 > GWLF # 3% 42 Haith &

PR T SF Lo P ST
(Universal Soil Loss Equation - f§ #USLE) £ SCSe &g ;2 (SCS

Shoemaker>+ 1987 &£ =1 B » H

1@.

Curve Number) > ~ 478 k% a2 k2 2 f]* T2 Y X BER >
2R T RN R R AL H BT ER RGP LR 2 R A T (B
B 52004 ; 3£ 52006)° 1T B4 GWLFZ -k T 7o\ 20 73558

Fm

A AN e N2 ORAE A LA L o F kAT AT
BB TR N d EFATERAF A g P oo %’}i?pi‘?;@i%]%
KRBT A PR T A RE W kR E RS
MR R AERE PN R S RSN S B R TR o POV
FRBOVRTER LG A Ak 2 S EGIc7 KA B R

o Bk KR T g 2 B e8] 3.3-1 o

S Bk R Y o Rk ok (R D H G (5 - 305
grkgd ~R (1) 2 AGfeg kAP - Ra ¥ - MRl 3 s 4
iin (Q) Bk Fie i E (SF) kiR A& 53 4358 (Q) 2
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http://www.cetd.com.cn/ec/searchresult.aspx?key=%e7%8e%8b%e4%b8%96%e7%82%ba&p3=%e5%85%a8%e9%83%a8&p5=%e4%b8%8d%e9%99%90&p1=0&p6=15&p20=1&p41=0&p42=0

BRI S R (G T TR (3T &7

SF, =Q, +G, (3-7)

& GWLF 5587 i3 8 L:58(QFH* £ Wk 3 %3 A (SCS>
Ogrosky and Mockus » 1964 ) 2_ 4 # i ;# ( Curve Number Method ) -

7T
R, —0.2W,)*
Q =" ) (3-8)
(R, +0.8W,)
2540
W ="""_254 3-9
CN. (3-9)
R, >0.2W, (3-10)
CN <100 (3-11)
He SR LZEPp%aE (cm); ON % :i8nfadic i el b
EA A A ETE AP REE It kAR B

Tl Tean 7 X ORI R B RE > CN B L & o T 4 K
PARB A FERARS o TS KT 2 LS5 0 ON B 4 7 fi
RS o BN BB s iR o AEEFN 2 SN Ad#ie (CN) &5
oo A B 5 CN3 (GBERR)CN2 (T33FR)-
),gd CN2 i B i& R 3 3 & \Fn‘bta_lhq«f | # A F (:i
I R =

2 EATNA S ASBC D magu 0 AR LV b
NP ER R LR T A I D AT A RAEEE 2 7
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kK A2 o CNI 22 CN3 2 & 8] 4945 Chow etal. (1988) > 3+

= ;\‘ .&T:v—f o

4.2CN2

NI=—- (3-12)
10—-0.058CN2
CN3 - 23CN2 (3-13)
10+0.13CN2

AR T X AL (A) A58~ Y S HKZBREF Y
AM1 v AM2 5 % > AM1 ~AM2 € 5% & % I 4od 3.3-1 #7 > 380
%% (CN) d CN1~CN2 - ~CN3 #3455 7 % 2 3k 17 72
I X HRA ] AMELEE S CN ¢ ONI ~ CN2 p £ £ > g 7

14-

Bk A =3 AMI & ] 25 AM2 B CN ge CN2~CN3 £ F47 >

fem I % 4 3ok A A 30 AM2 BF o CNVE 38 CN3 > 348 2 3% e o

m:muw( ) it A < AMI1 (3-14)
AM1

CN=CN2+%(A—AM1) if AMI<A <AM2 (3-15)

CN =CN3 if AM2<A (3-16)

Fokigd rFd B AT A o kE > 2B E () FENG

ok (RO Aotk 23808 (Q) 7 d T3 (3-17) &7

It:Rt_Qt (3_17)
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~ %é&’fr’gﬂk%

“47_‘_‘5; N i G f’?;fed‘fbé\ééfp 23 kA $ ;\ﬁ?”ffﬁ]
LAk A I R RP RNk RRIRD R )
e T Aol 2 kA T R TR AR R B &
ok 2 RTfFN e d T30 (3-18) & n

U, =U, +1,—ET, - PC, (3-18)

B U A A&k 3wtz 238 -k0 78 0 ET, L E#4C
E A PCAESRABE - X A ¥ enE = 2cm/day o

K& fr s kR B iRL S A ez k& 2 kB (PC)» H 124 &
""#\éﬁ’ﬂfrﬁ }\é] e WA O F"*z k& 9?’!’{;}%%%’:‘\3 Fé&g’l\:!i_‘i
d 4 e TR A RA LKA T D (3-19) N

PC, = Max[0,U, + I, — ET, “U™] (3-19)

2P U B IR o B KBRS BLERFZ K

L% E o Hix% cm/day e

,‘ B{E (ETt>Ei %\%%%f#ﬁ‘r}“iléﬁ]\b%’%@,

Ll BRLEE S

ET, = Min[k, xk,, x PET, U, +1,] (3-20)

#B4cE (ETy) 7 & eh= 2 2 0EE w 28 4c8 (PET) %2
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- BRE Gk (Ky) fo- B2 kA 73 (K 5 o, e H

‘;v —,-1» ,_,‘% K”-:l

s

R oK 2 T AN 2R e TP B R AR e Aok ke 2 i)

B s R2Z284tE 2 BE Gl (K) idaatd =% 2530 o
A (3-20) 58 ¥ 2z 43 ke F]F (Ky) R4 * Boonyatharokol and

Walker (1979) 2. 25V 728 > vd 738 (3-21) 457 ¢

k, =1 if U, =050

(3-21)
__Y if U, <0.5U"
050

i GWLF #-3% ¢ BF i 2% 478 ¢ Hamon 2 3V i 73+

0.021H,’e,,

PET, = 3-22
YT 4273 ( )

He PET, A% Lt R BF G Az#itE "H ALY t X hp REFR
(pF ) B iEdri 3.3-2#77 beg A befog s BT, 2. p T35F 2 (°C)>
fez s B (ey) 4R LS #e d T A7 4758 2!

e, =33.8639[(0.00738 x T, +0.8072)" 323)
~0.000019 x[1.8x T, +4.8/+0.00136] ]

SRR RS LA

N g kR 2R T R BT 4 T S AR T

S, =S, +PC, -G, - D,

(3-24)
B S AR e k2 2 gks g R PC Ld Akrg
kR BRI REETT KR 2 KR GEAd REECIKERRLF
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Mz kR oA DANZIFEEEfTRAZ KR ALY FN
BIER A kK2 kR (D) Bi] o BEEERZFE 59 AT
* ¥ > 5 cm/day e

G2y EBAREREfT kAL - RERE 5
T (3-25) A7

L
g
(k=9

G, = xS, (3-25)

He r 58K %#> - &420001 2 022 FF

&R Ry)

AR $(ET)) ﬂ
MR A1)

% 3R(PC
FiR(PC) =7 ) S E(SFY)

BTG TS 7

BB A B (S) ﬂ
-’%E’ J@' fﬁth}

feafo 3K & (DS)

B 3.3-1 GWLF #5% -k & 7 % & B

PR AR Y EBRZEEF FREEE RS ITRE SR R
£ 3E4F 0 2004
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433-1AM1 $#AM2 &

whIiag| 4£3F LR
AMI 3.6 (24 ) |13 (24)
AM2 5.3 (24 ) [28(24)
FALKR D RFBRTE R f S § RSP R RER 2006

TR (M)

78 26 24
LN

AR B () )
1 o 10.5 10.6 10.7
2" 111 11:1 11.2
3 11:8 11.8 11.9
41 12.7 12.6 12.6
5 134 132 13.1
6 * 13.7 13.6 13.4
71 13.5 13.4 13.3
g 1 13 12.9 12.8
9 12.1 12.1 12.1
10 * 11.3 11.4 11.4
112 10.6 10.7 10.9
12 10.3 10.4 10.6

TR SR AR TR S f i R 55 AR 2006
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3.4 % %\»’K?i}ﬁl?\;’% et st

EFEF P R RAATRBRANFR AT A RE S F LA
#oEEE A RTIRARMES o k4 B 5 LW Forrester #$%3%
1960 & 973 B ei— P ALE » SR~ 3R R oA 17AE SR % S SRR

WA IR 2 ok e RS 2 BT BB AR )

%ﬁﬁﬁéﬁ%@ﬁﬁﬁ%ﬁﬁﬁéiafoﬂ@Jm@%@%%@

LRl AR R P o BT i - o R IR R T & B
o r1 B NILER K AL

% 7
=

A

Jodeded Rl - T o B RSk T 5 E (Stock) s iR R

(Flow) ~ 4 % ( Connector ), 44 % igie4 5 #c (Converter ) » 4o 3.4-1

o

=y

Bt =

(Stock) #557 &= s AR Hch B By ok in > ¥R
TE ! hE

TE
{ ¢L.J 'ﬁ 3 ‘_L'gt S i%

};[;_I’E,"‘ ﬁﬁ: ’ —&f'ﬂ?v J\}E‘\'} ]vq’J(:!E_l_ E:’r"fé;'}v/:\— fﬁ?‘%% o

2. inE (Flows) #7 F RE WA LM% € (Stock) e -

$#% - 5 E (Stock) A3 > f mr B E R )
d

3. %4 (Connector) * k& TH Y SEFDFERM %o

A

SRS R NCI O TR ISR
Y E T S SR LT TR

4. # 24 % (Converter ) ,%",ﬁ%?/ R GEREL G HT R
H
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B 342 5 -2 AKFTREZTIR > & 27 »ing ~ Pk

FREREZ AL EE T UK

% oo b3 %ﬁikﬁa d BRI F S E B ApMEE W R
SR OREREF R R RRAILN 4 - F A2 T RE

c P kR 7 RERE S ABHIRENME KR

/

~

)

>
—
1N

Tt Gae: RAEFERF-fRE AP For L2t 38 0
B e RUpH U 2k Ad R 0 Ao W] 3.4-3 41m o B
EREF2Z I HE > TE A }\?/)ﬁv%ﬁt‘ﬁ—}&"

PMINEHCH B MGE G RAYE > F AP E TR kg

HE W HEENTd T3 (3260) &7

OB, = min(z lie + Sees Rig)

P (3-26)

RETHFROF - RN R REERE TRy - B AR
ot i > OBy, Aldp w1 B 2 & Bekrzeipt 2o KR > [ Adp t P52 e
LR SESTE RIS Sur RS =5 S E LRy RTINS N
MR B L O RGATEBRK LU THETE BB ET AL

~

g kB IE THBLRERTE O RT I G ES (327) A7

t = Z DRi,t + Bk,t (3-27)
icM
DR; AT 5t P 45 i 2 A KR B &7 § 8Kk &t B3
G g kR M A TR A K BBk 3 RE (D)

F REBEE S o 4 AR Bl R R IR ATARS 5 95%h

ok kE T d S AR (3-28) &7
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OD,, = min| (1, )+S,, -OB,,, 3(D,, ) Cmax, , P max, (3-28)

ey =N
ODy ZAp /8 & B k ot P32 F Rk £ > Dy dp t PPy B~k
G Ebj 2 PR RE Ng ZdpPok kimPp S22 k2 #r5 § £ g
B & > Cmaxy £4720 Pk KRB &8k 2 % kB AILH 4 0 Pmax,
APk kP S Bk 2 FREAREFE -

gh‘i

FKEL 25 ka8 P AR ETd (329) 4R %
Eolsa s plAZEEE T (3-30) R4k

ON,, = Z:Ik’t +S,; —OD,, —OBg, —Smax,,

lcly

if Zli’t +S,-0D, -0B, > Smaxk,t

(3-29)
ON, = 0
if Z:Ii’t +S,; —0D,, —OB,; £S max;

icly

ONk,t:Z(ut) Kt ZODkt (3'30)

icL
39 ONy ALy & B K EovBEahernd R #1775 £ » Smax, Lfp & 8 k

bt P kot E AR -

G Bk T - LD FR Y FE TR 7 d (3-31)
k4T

i =S+ 2 L - 205, (3-31)

icLy JoW,
Suot b 58K B tF] P 2] R Oy iy S BE K &t 2] )
e KR R ACKE AR R Wy U B K

A
% i)
e R A 0 e Bk S 2EE RGBS Bl Sy fo Sk 2 0
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R
B 3.4-3 2 A1k TR B LR 4 ]

35 58+ B Ady

& &P Wié % Metropolis, Ulam »1949 ; 2= ' > 2001) 5

Mo FE S+ R2E S I d 2 Dos Alamos £ 5 R % 2 3 = F o

Ulam £ Metropolis #7g|s o 54~ 8 5 7 EXIFEFFHEL > & o

P IFTHEEH TR RS GRRAES FE B2 A4

fEox Fla A R EEd RaFa F R EIF BT
L

3
P RS B R % BN S L

% ¥ + BH#2 (Monte Carlo simulation method ) & & 4p B e
B A3 et H PP LR RIE o d 0 el 8T
VIAR B AP TR A b2 e fe R 4 iR Bl O S Kk ek A T g
£ 8 f’f\?—“ o feang R o L o fofd fRandicp o 4 ffﬁ{ﬁ—’%iﬁj

THAF VT A LRI RS s Bl FlU AN F

29



= I;’f’lﬁf%ilj %; ’ i‘.g‘m_r]?' - l@: ﬁ'g;:g SV A =5 I m_r ,J mjﬁ\ A T35

AN

2
X

—\

N

oo Pl R AR RT 0 L RP A MI 0D BETSN L FE#
AT g A e Y R RIRIL2 T 0 B F A A
T/

B FOLRE R i F R G IOR B B 1 o
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2413-14= 7 jZpfLE B £ K F 4 (1/2)

> . cms
17 27 37 4 517 61
EE| O RiReD
+ 0 - + d - + v - F v - b ¢ - + ¢ -
IS 1.831 ] 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831
% S FHFF 101210121 ]0.121 [ 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121
’% £ 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 [ 0.240 | 0.240 | 0.240 | 0.240 | 0.240 [ 0.240 | 0.240 | 0.240 | 0.240
i LHA¥ 10.763 [0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763
E—% AP PE10.326 0326 | 0.324 | 0.411 | 0.405 | 0.372 | 0.481{70:459 [ 0:478 | 0.455 | 0.456 | 0.471 | 0.474 | 0.474 | 0.474 | 0.419 | 0.305 | 0.480
I 3.281 | 3.281 | 3.279 | 3.366 | 3.360 | 3.327.13.436 | 3.414 | 3.433 | 3:410 | 3.411 | 3.426 | 3.429 | 3.429 | 3.429 | 3.374 | 3.260 | 3.435
N FFY T E0.309 | 0309 | 0.311 | 0.406 | 0.412 | 0:4457] 0.881| 0.903.] 0.884 [ 0.829 | 0.828 | 0.813 | 0.810 | 0.810 | 0.810 | 0.714 | 0.828 | 0.653
; H ' | 3.961[3.955|4.213 | 4.424 | 5.630 | 8:714:(14.023|16.106]16.111 | 15.050]14.607[13.993|13.301|13.300{13.300{13.160 | 11.802| 8.427
& I3+ 4.270 | 4.264 | 4.524 | 4.830 | 6.042 |9.159 |14.904 [17:009(16.995|15.879115.435|14.806|14.111{14.110|14.110|13.874(12.630( 9.080
B EELF 10.046 | 0.046 | 0.046 | 0.046 | 0.046 | 0,046.| 0.046+|70:0467|0:046 | 0.046 | 0.046 | 0.046 | 0.046 | 0.046 | 0.046 | 0.046 | 0.046 | 0.046
z S 0.247 1 0.247 | 0.247 | 0.255 | 0.288 | 0.3091 0.813 | 1.323 | 1.456.| 1.266 | 1.266 | 1.224 | 1.125 | 1.125 | 1.125 | 1.125 | 1.125 | 1.011
;% I 4G 1.081 | 1.081 | 1.081 | 1.116 | 1.220 | 1.287 | 2'850 | 4.257 | 4.257 | 5.075 | 5.075 | 4.958 | 4.475 | 4.475 | 4.475 | 4.475 | 4.475 | 4.017
§ W PBe— 21 10.289 [ 0.289 | 0.327 | 0.354 | 0.683 | 0.683 | 1.331 | 1.331 | 1.331 | 1.154 | 1.154 | 1.154 | 1.129 | 1.129 | 1.129 | 1.129 | 0.962 | 0.369
H’— B EY 0.510 1 0.510 | 0.510 | 0.531 [ 0.568 | 0.592 | 1.261 | 1.505 | 1.505 | 1.984 | 1.984 | 1.984 | 1.955 | 1.955 | 1.955 | 1.955 | 1.955 | 1.955
f TR ¥ 103100310 | 0.350 [ 0.379 | 0.677 | 0.677 | 1.093 | 1.093 | 1.093 | 0.934 | 0.934 | 0.934 | 0.814 | 0.814 | 0.814 | 0.814 | 0.814 | 0.386
I3 24831 2.483 | 2.561 | 2.681 | 3.482 | 3.594 | 7.394 | 9.555 | 9.688 [10.459]110.459]|10.300| 9.544 | 9.544 | 9.544 | 9.544 | 9.377 | 7.784
&3 10.034{10.028]10.364|10.877|12.884[16.080(25.734]29.978|30.116(29.748(29.305(28.532|27.08427.083 27.083(26.792|25.267|20.299
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2413-14= 7 2 pfLE B £ L § 4 (2/2)

H i~ ! cms

e S S o - 7;; _ - 8; _ - 9; _ - 1065 _ - 11;g e 12;J _
. RS 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 | 1.831 |1.831[1.831|1.831|1.831|1.831
@i <3 101200120 [ 0.120 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 | 0.121 |0.121]0.1210.121[0.121]0.121
}g £ 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 | 0.240 |0.240{0.240|0.240|0.240{0.240
z KF 4" 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 | 0.763 {0.763|0.763|0.759|0.759|0.759
% AR PE 10472 ] 0532 0.345 | 0.465 | 0.482 | 0.484 | 0.469 | 0.476 | 0.476 | 0.443 | 0.445 | 0.494 | 0.319 [0.364|0.347/0.332]|0.332]0.332
3 3.426 | 3.486 | 3.299 | 3.420 | 3.437 | 3.439 | 3.424,|.3.431 | 3.431 | 3.398 | 3.400 | 3.449 | 3.274 [3.319{3.302|3.283|3.283|3.283

7 [ S F¥ T F | 0.546 | 0.486 | 0.673 | 0.890 | 0.873 | 0.874°:0-815 | 0.8087|.0.808 | 0.752 | 0.750 | 0.701 | 0.328 |0.283|0.300]|0.315]0.315|0.315
% FEH | 7.254 | 9.259 [19.213]15.628|15.064 | 14.887 | 13.413413:2944.13.2944 13.295 | 13.128 | 8.634 | 3.667 |3.122|3.557|3.963 |3.964|3.963
3 7.800 | 9.745 |19.886[16.518 | 15.937115:758 | 14.228] 14:102 | 14,102 14.047|13.878| 9.335 | 3.995 [3.405|3.857|4.278|4.279|4.278

HEp Ly | 0.046 | 0.046 | 0.046 | 0.046 | 0.046°] 01046 | 0.046 | 0.046 | 0.046 | 0.046 | 0.046 | 0.046 | 0.046 [0.046|0.046|0.046|0.046|0.046

; poy 0.882 | 0.545 | 1.633 | 1.482 | 1.266-| 1.266 | 1.167. 1125 | 1.125 | 1125 | 1.125 | 0.959 | 0.413 [0.247]0.247|0.247|0.247[0.247
i I A& 3.337 | 1.922 | 4.442 | 5.761 | 4.605:| 4.605}.4:379 | 4.061 | 4.061 | 4:061 | 4.061 | 3.684 | 1.840 [0.869|0.877]|0.9461.004|1.004
. wB - 210295 | 0354 | 1.770 | 2.001 | 1.794 | 1.794"] 1665 | 1.579°[ 1.579 {1.579 | 1.579 | 1.364 | 0.580 [0.295]0.304|0.314[0.314|0.313
; B 1.681 | 0.997 | 1.522 | 2.886 | 2.588 | 2.588 |12.494 | 2.275 [ 2.275 | 2.275 | 2.275 | 2.118 | 1.152 [0.403|0.414|0.437[0.461{0.461
v B ¥ 0293 10.356 | 1.869 | 2.116 | 1.894 | 1.894 |"1:756 | 1.664 | 1.664 | 1.664 | 1.664 | 1.434 | 0.586 |0.287]|0.294]|0.301]0.301{0.301
3 6.534 | 4.220 | 11.282[14.292|12.193[12.193]11.507|10.750 | 10.750| 10.750{ 10.750 | 9.605 | 4.617 |2.147|2.182|2.291|2.373|2.372

&3 17.760(17.451[34.467]34.230|31.567 [31.390[29.159 | 28.283 | 28.283 | 28.195 | 28.028 [ 22.389 | 11.886|8.8719.341{9.852{9.935]9.933
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5 ¥ 10.025]0.0250.025|0.519(0.519 [ 0.519 | 1.313 | 1.313 | 1.313 | 1.313 | 1.313 | 1.313 | 1.313 | 1.313 | 1.313 | 1.313 | 1.313 | 1.313
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TR [1.342(1.342(1.3421.469|1.469 | 1.469 | 3253 | 3.253 | 3.253:1[=2.621/[ 2.621 | 2.621 | 3.058 | 3.058 | 3.058 | 2.945 | 2.945 | 2.588
I3+ 3.54313.543(3.544 | 4.784 1 4.950 [ 5.077 | 8.920.:(:12.001 | 12.004 | 12:508" 12.443 [ 12.372 | 12.210 | 12.166 | 12.165 | 11.977 | 11.971 | 11.140
i A .
ey 4% 0.000 | 0.000 [ 0.000 | 0.025|0.028 | 0.036 | 0.084 | 0.084: | 0.084 | 0.109 | 0.109 | 0.109 | 0.112 | 0.112 | 0.112 | 0.113 | 0.113 | 0.099
8 4% 542" 0.000 [ 0.000 | 0.000 | 1.096 | 1.234 [ 1.344 | 2.645 | 2.645 | 2.645 | 3.147 | 3.147 | 3.147 | 3.036 | 3.036 | 3.036 | 3.355 | 3.355 | 3.355
IR p g |0.831]0.831(0.831[0.890(0.890]0.890| 1.123 | 1.123 | 1.123 | 1.534 | 1.534 | 1.534 | 2.273 | 2.273 | 2.273 | 2.540 | 2.540 | 2.077
X ;‘; s |4 %A F10.350(0.350 | 0.350 [ 0.352(0.3820.401 | 0.891 | 0.995 | 0.995 | 1.077 | 1.077 | 1.004 | 0.956 | 0.956 | 0.956 | 0.956 | 0.944 | 0.749
o i 1.181 | 1.181 | 1.181 [ 2.338 | 2.506 | 2.635 | 4.659 | 4.763 | 4.763 | 5.758 | 5.758 | 5.685 | 6.265 | 6.265 | 6.265 | 6.851 | 6.839 | 6.181
&3 4724 1 4.724 14.725 [ 7.147 | 7.484 | 7.748 | 13.663 | 16.848 | 16.851 | 18.375 | 18.310 | 18.166 | 18.587 | 18.543 | 18.542 | 18.941 | 18.923 | 17.420
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£ EEFUF [ 0.553 | 0.553 | 0.553 | 0.553 | 0.553 | 0.553 | 0.553 | 0.553 | 0.553 | 0.553 | 0.553 | 0.553 |0.309| 0.309 | 0.309 | 0.098 | 0.098 | 0.098
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i}ﬁ—_i:; oy 0.124 | 0.124 | 0.124 | 0.115 | 0.115 | 0.115 | 0.130 | 0.130 | 0.130 | 0.097 | 0.097 | 0.097 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006 | 0.006
’N oEFCK[0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024 |.0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024 | 0.024
B 1% =2y 5.250 | 4.257 | 5.250 | 8.170 | 7.134 | 7.133 | 6.676 | 6348 | 6.348 | 6.348 | 6.348 | 5368 [2.659 | 1.684 | 1.731 | 1.847 | 1.847 | 1.847
A g 2 0.080 | 0.042 | 0.196 | 0.278 | 0.238 | 0.2384[:0.227 | 0.209 | 0.209 |:0.209 | 0.209 | 0.190 [ 0.091 | 0.035 | 0.037 | 0.039 | 0.042 | 0.042
FrE ! 0.380 | 0.265 | 0.380 | 0.343 | 0.343 | 0.343 | 0.490-} 0.459 | 0.459 | 0.459 | 0.459 | 0.406 | 0.186| 0.132 | 0.160 | 0.188 | 0.188 | 0.188
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