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Abstract

The spirit of sustainable development is not only using the environmental
resources efficiently for economic and social development but also protecting the
environment from degrading. To implement the spirit, analyzing the carrying capacity of
water supply due to present and planning facilities and tolerance of water shortage is
important. Also, considering the limits of future carrying capacity can scheme the
development of future regional water resources. The Lanyang creek watershed is a
unique area of water supply development in Taiwan. It rarely has severe water
shortage. Therefore, no reservoir is built in the area. However, to support the long-time
developments, it has well-built water supply systems. According to the Lanyang creek
Watershed’s special development, a different development of water resource system
with more environmental considerations can be put into practice when it confronts with
possible water shortage risks. This study analyzes the carrying capacity of water supply
systems of Lanyang creek watershed and future water demands. According to the results
of sensitivity analysis on future carrying capacity, the envelopes of key factors can be
determined to make sure not exceeding acceptable risks of water shortage. Moreover,
with the vision of sustainable development, this study discusses the measures dealing
with water shortage and brings up the water supply strategies for different shortage
situations. The measures include using groundwater as backup supply, using
groundwater as normal supply, and constructing water-storing facilities to conduct

conjunctive operation of surface water and groundwater.

Base on the design case study on the measures of conjunctive use of surface water
and groundwater, this study proposes constructing water-storing facilities to increase
retaining water and pumping groundwater for normal water supply. This study develops
conjunctive operation rule curves, which extends the concept of reservoir operation rule
curves to the conjunctive use of surface water and groundwater and allows pumping
groundwater during the non-drought periods. The rule curve’s goal is to minimize the
total water shortage and groundwater drawdown and the Tabu search and the stepwise
method are applied to fine the optimal operational rule curves. According to the results
of design case study, the optimized conjunctive operation rule curves can reduced

more water shortagethan using surface water only or using groundwater as backup.



Keywords: Sustainable Development, Carrying Capacity of Water Supply, Tabu
Search, Conjunctive Operation of Surface Water and Groundwater, Water Resources

Management
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n»-@
i
&

bR R AH
B
D
v ﬁ
#®
A AH G A J
A 4
[ A E AR ’
v
L OLEABA
L*ﬁ:ﬁﬁ%#%%ﬁﬁﬁﬁ ’ HF AR A K
h 4 h 4
ENOE N R R Y -
t BAARS —> 2 ] t WFA-KHA K
\l/ h 4
e 3 ho g K FH IR I
BARE N SR E L TS A
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§ kR A A B R FRBRRBA AL T A TR E K
W AP TR L Y E WA EFAY B 32 AR AN T ORI S
fEAa 2 A 475042 o F £ 959 MODFLOW #7822 f 3 & 2 4+ 7 k43¢ 44
WP pkdemd v ke RE s @R @Y E T kg kE o LB L
g ToRAE AR REINRBATTE 2B EFERP B EL LT E 2 BE

ER s A TORER ] 0 22 A Y E R TRM -

[ %6 4K H A ]

A 4 \ 4
E LR ES LR T K
BAKE BAKE
| |
v
FNES . T KA A
[ TAE " Min SHGD ] [numnﬂw

T EE2 LR no \(i&%%%T]

| kAt

[%ﬁ%ﬁ%T]

KA K A

W32 3 &3 ToREE Y EHRICRMAT L AR

32 F R FHE S

PR BRI F TR B e FOTRR L S R
APFEFACAFET TR PEARTREAEEOHET 2% 8 & £ #5538 40(Tung

and Haith, 1995) » P 40
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RS o = 5 S

Padz i vAaiYaidictagipgodad o aF F2 iR
VR FRLFE R AP A Y Rl pEap o S P Al o Ag
PWIW); 27 ¢ 5 t-1p2tap, $tprams 455 PW|D)o % F
F- %o AL O R93 4 F 2 8RN § RN |3t %0370 % A i
FPW)RE > At p GfEap & g h- p otk Hbkp pIIY B - p oA
AJFE G ER P S 2EEA P o L P(W|W) 2 P(W|D) % 5 ;qaﬁfrf;%,;gghgtm e
£ E P(W|W)t PWD)PF » 2] %3%p 2% & P o B %t X %R E2u T !
WMEFt1x%aE>07 RNSP(W/W) > RISt %a ; 2R %t ¢%a

QF%t1x%a2E=02 RNSPW/D) > BI% t x5 % ; FA > %tX7 €55

B2 R PR A X (1996) 0 d % SdieE DA B F B IR B g %

SR o dpdca 1 AR Ao

‘“—%

Ry = pug(t) X [-In(1 — RN)] (3.1)

I AN R AP R E(AA) O FHET L Ba 22 Teka g(2

A) s RN & 4350, ) B3t a3 & i g i o

3.3 GWLF /i £ i35t

GWLF #3¢¢ 2 i B3 W8 74 d b Bk ® &k 200 B 2 8 T el (40K
R PR E AN Y YRR R AR Tk 2 A2 foo Bk R KT
FrE4 T E A Bk F 2 Bk T kA R IER G - IR KE R
FIAHY 0@ T - AL ERPEA R B R BRI LAk
M rbefe g k2 3kE o F e feg kK 2R A e B 3ok g £ (Field
Capacity) * PlAZE Kk~ § FIE 4 B T @R BRI Ko fog Kk - BB k&

fog kR AR TEK AR AR TR R L e e AR KRR T
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PEL 4] 33 91 0 AT MRk R AR T G A B A Al fek 2 ¥ K 4r e

FokEZBARIA AT o

AU E o By X
(evapotranspiration) gﬁ}{%ﬂ% ’ PEFf_ )
(effective precipitation)

ation)

ﬁ'f%ﬁ_‘zﬁ ’ Q

(direct runoff)
\

I RE

W 3.3 The GWLF #:5% -k * g 277 & W

13 %

BART2Z RARGAE R Bde s FA KM I e 28 - ML ¥agd »
A Y = IR RA R AT PR RGP o H Y A

B Ao E kA 5@

R A RS U PR el Al S

“~

=R -Q, 3.2)

He (A 238 RASRE o m Qil £1Zm > 8¢ 1% chH =% cm/day -

7~
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o B £1E0F (%% 7 e %40 Curve Number(Ogrosky and Mockus, 1964)

% o & GWLF ® > #* Curve Number = ;% » 4 & § b4 % a3t B B A @npEw
T R B ST S R E UL LI e
(Rt—O.Z\Nt)Z
=t -t 3.3
Q (R, +0.8W,) &)
2540
W, ==""_254 (3.4)
CN, CN <100

4549 > CNy % Curve Number » H B F] 3 g i % ~ 3 3 B SR
3 feav 2 3K A A 7 (Tung and Haith, 1995) -

F oo URRE 2 HORA B R RARS S kAT AL CN
B o Bz FRmoRA o BB, s 3SR e] o Tl CNy i@ g o SCS R-TR
Tk B2 CNyEA & = %8 > CNL 5 52°% /2 » CN2 5 T 358w » CN3 ;%
BBE O deBl 34977 o B34 ¢ TR kARG > FF b AR Ea R
kisF o a AML-AM2 €585 &2 @ 4 b > 124 31 907 o T kA AT 5
(B5)# 7w » R AEZ 57 Ry B 350 L KIF CNyiE -

t-1

A=YR (3.5)

=5

%31 AM1~AM2 2 (T3 R+ 10°C 2 4 £ 8 » £ 2 5 th#?)

O = 4 E 3y
AM1 1.3cm 3.6cm
AM?2 2.8cm 5.3cm

17



CN3

CN2

CNI

A\ J

AMI AM?2

W34 CNE&fRe k&M EH

CN3

CN2

CNI

A\ J

AMI AM?2

W35 CNE&aFRH kAPEMRGE

(CN2-CN1) :
CN=CNl+—F— — 7 if < AM1 3.6
+ AML (A) A (3.6)

(CN3-CN2) i
CN=CN2+~—— " (A -AM1) Iif AM1<A <AM2 3.7
" AM 2—AM1(A ) A 37)

CN =CN3 if AM2<A (3.8)
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CN1 22 CN2 2 & B #4345 Chow et al.(1988) » 12 3% iz

N 42CN2 3l9)
10-0.058CN2

cNg= N2 (3.10)
10+0.13CN2

2. 548 fr s kA

2R BEHRAGFAH LA 2 RS 0 F A R L L ERAR
BB FREE O B KA RBELINRETE KA o T Ak ok 2
RS G FI R ACA ALTE LA o Ak R T EEN T T A A5t 4

U,, =U, +1, —ET, - PC, (3.11)

2P U Aefol g0 282 23k g BET L Z# 4 » PGAZRE -

;¢ o0 o = L cm/day e

B(RANN Y 2 FHFIBEETYRE A F  H A RELFPZ I A2 FE 7
RS ARE S S
ET, = Min[k,, xk_, x PET,,U, +1,] (3.12)

FAREET)G H > 27 SN ZFcEPETYR L - BRE Gk fr- B2
Hoks FF (k) Bz 0 w8 B LR fok 2 T A1 2ok A 0 Fp AN E

ZEFREE Aok ] B TR R AEAE o 2 RE BT

’%?i%‘f!]’}” "‘5;\: o
% (3.12)58 ¢ 2 4 3ok o F] 3 (kg ) R4k * Boonyatharokol and Walker(1979) 2. =
REFETE S AT
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=1 if U, >05U"

S

_ (3.13)
_ U if U, <0.5U"
St ™ o5U*

Ho UAE B2 KAZE » To B RERE BERT2L KATE -

- ARG EF AR 2R ¥ Penman 23t s B HAE TR S 8
Fh#Z A FRBRERBER)E SLTHAF FRBZFAT A TA T
44+ % - IPCC (Intergovernmental Panel on Climate Change) % %5 iz %8 -
FRRIER G R LE f@:? @& SR 2 i) BRGS0 & GWLF Hi2

FU¢ ESG E AR T 9 Hamon 2 5V ig 73 (1961) ¢
021H >
PET, = 0.021H, "eq (3.14)
T, +273

£ PET A t= 5’3% FHCR H A X chp BRI () eo S fo i 4 B

e, = 33.8639[(0.00738x T, +0.8072)°

3.15
—0.000019 x |1.8 xT, + 4.8| +0.00136] ( )
XA o KA 2 R TR R d T A2 N AT
Stn =S, +PC, -G, -D, (3.16)

He SERXK &g k228 kA» 3 PCALd A&foi kBRI EIF K
k2 k8 GEAd efrs kBB P "2 kBGLPEGY heeios Kk -
MUK T GErxS) s DA B I RR BT kKRR S i
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% Cm/dayso é,_j\gﬂgz = AN ’,;%x“!/\ J\}é] 5 ’J‘ﬂ(Dt)'E‘r/{r-\ % %‘é‘?'f‘?% J\%'
ZimIX KA kA2 KEPC)T I TUE D

PC, = Max[0,U, + I, —ET, —U"] (3.17)

d3 UrE B~ 2 RAZE  To B RZERLAIHLIPREFAFZ LA
LT IREE T E RN R IRFEES LA e TR I R0l

ek

)

2 -k A o H =% cm/day e

3.4 ok R

Bk G2 AR FES o SRS R EE KT RER R SRR E L
aoﬁi,awzf@3&@¢ﬁ4ﬁﬁw,zaﬁﬁ¢éﬁﬁ@i{%§¢@
B 8

CE R FRARAT > R g A B kR

Lo RS KR EGF R B A %%@ﬁ%«%%ﬁﬁﬁ@ﬁ%*m
il f-\i—‘\‘}é"‘f#)z K \,},\7;1/” % 2. J\F TRk SR E s AT

RE kA T2 K TRE Y A

;;4 ,j—ﬁbfflj’}} Ko

«?wiﬁ?%ﬁﬁiﬁB%@%uﬁﬂﬁ%ﬁ?%%¢Ai*ﬁi%*ﬁ
BB akokips o &mn B -REERR @5 277 RAptETF MR G RBK 2

B odf - K LK TR AR kR BT kb 2K E A S H R
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% aoRipde® o MY Ao KAp (S )T AR LR P 44T SR T RA

= 5 0 1, % 4z 2y ], &S
T 2o Bk R ALk A e

4% -k 4p # (Shortage Index, SI) = * B & 1 425 B (United States Army Corps
of Engineers » USACE) k= 1 427 & 301975# 74k ) » 324p kP& 40T

100, #HAE
ﬂ‘szkaé ﬂﬂ) (3.18)

i=1

F7 N ZRFERE S SRR R F T S SR A B T i0E A
WAk Rt Fp B RBEER L KBRDT B % f &G RFTR
R R oS dptRT o R AR R R 2 kR R
BEARE > R F E T BEFTEPNFA R RE B2 KT R R pE o

0
§
&
|-iag
ol
EEE}
.
(‘ﬂ}
A
o
]

3.5 & s 4 #5%- Vensim

s 4 B4 Rt 1961 & 2 ﬁ]fﬁ 1 % rx(Massachusetts Institute of
Technology) - Forrester ¥2 H = i5 & * w 48 322 # (feedback control theory) 4 471

0

it Bue 2 {8 1969 # Forrester $F &2k sude 4 B * L Forrester sngts &5 fi
(Urban Dynamics)#= 3 » 2= 3 ;ﬁﬂ Jodude 4 B AR R g B AR 4R
TRIFEOFRZ R OEA T F2 I MG L FIAEIFEIFRL
FoATAERE o Ad AT AENNE > P EFDT AT IRLE O RETER
FHF R B AR L v EBrR T o & 1970 # %4~ > Meadows et al.(1972)* #
% i% Limits to Growth ? » B * % %id 4 AL A2 A R I A v AR
IE¥EFROM G FEFEP L P RERAREREAZSVZBEEACRI P
PARFZGERE R ZER R PP EFPLFREEA B L RAUTL

LRBETREW FRIRZATEE FEITL £ 5 Jabd FRH 2§

A
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MBI A - F R LR R FTIRZAT S E o f AR R ERR
BF Bl G FLAYE AR AE BRI FET MR o KT R
AR A FRFRER > YL R s RN g RS A

FIC3 RN e ) EP L

o

e

Pavt oG be g BIFS A B2 Apk Rl AP LT Vensim i Ay
AATI R E R BALE Rk TG 2 2k S AR 0 B E R A
%Rk SR e R M o B Solch B AR T R g PR 2
Ri-gL-

3.6 ¥ A -kp ToRBE YE

%pwggJTL%g% 39,%§%Mom1mNﬁ\%ﬁ%Tkﬁ*’
HH R poR e ok B RE B TR o R T
LR TR e AR KERG AT E 2 B E Y ERR > BB L LT
BAE o R EES AR TR B 2T FERTRM S RS L E E
Fid AAT o FE I EA TRk TRM e A FRER G EE T ORH Ak

“J

11

—-\

ERP ~ BEE A TR RE B FEZ ~2EHZ -
3.6.1 ¥ T -k 5%- MODFLOW

MODFLOW #:-5¢ 2 % W+ & # & “7 Michael G. McDonald 2 Arlen W.
Harbaugh (1988,1996) - + #i3 B2 #c@E 5% » &4Ed T e = e 7 kgl

i

7% ; (Modular three-dimensional groundwater flow model) ¥z & @ x o

AT 4 KQ%’_A’\
E kRS e ToRUR A2 58 - MODFLOW 5 p vk g i i@ % 2 5

- J\ﬁ_‘\ 7

— O W H - s A X IRz e ToRGUR A T kR4S A (Steady)
2t 42 ik (unsteady) ~ 42 7 -k & (confined aquifer) ~ 2472 7 -k & (unconfined aquifer) ~

HIEH U KRR B0 RE R Em e d R T 7Rk fie %") BTk

SRR Ee 2 ks b i R E R S B FFI P AR E BB



kE L VHER S BB R Y R TR PR ER EF R -
Irig?llo

MODFLOW itz Z #-H T 34 = 1 (Cell) & - R BEX 5353 F
BompRagha e o2 REEA L R KEE - MODFLOW R 2% & 2

TR e IV A B2 2 Mg T T SR A S AR AT

6<K 8h>+a(K 6h>+6(K 6h> W_Sah (3.19)
ax\ *ox)  ay\ ?ay)  o0z\ “*az Y '

B oKy Ky " Ky i e Xoy z 2 R ARdhz ok 4 @ 3 % fc(Hydraulic conductivity) ;
h % &+ -k g (Potentiometric head) ; W % # 7= - k& ¥ =884 2 ¥4 /= £ (Volumetic

Flux) ; Sg 5 ** #&-k T2 #ic(Specific storage) 5 t 5 FFR -

d 3te TORTETR B g R AR > - TRRSE RAA AR g UL A 2 (Finite
difference method) & ® 1742 - @ d i 4 > 425 (Continuity Equation) % 3 & 3 "1 4 »
A5 2 b TR AR A R R IR N B R e e Bt Y G R it F oo
b TORBRFEDERT > BF AN AT R TR R 470 5 T

+ = .
E

Z Q; = SSA—tAV (3.20)

PP ONQ A Rt B TR B2 e Soh ok Al R A LA H
E kKA WA FE RS KRR P A B R TR AV T R
RAAE <) o AhP| &7 A8 R RERS Rt o 458 320)7 5L E4
7 s dvAhSvRE R 2 AP R RIS o A R KA R o B 5
(3-20) % 52 1B & 7 m » 2 R A e Rl AR e o
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3.6.2 & Yk (e RA

PR e (2011) A 3 B8 & 3 A RA 0 et AR Bk (TP T~ B
ETRNE A RFREREKET B E-RRAZEE » Y 72 B Rha® * K
BEEARE ) AN G A REE T RERWH D FERBARS RS T A GAR
BIA T NETRPA TN c AFTREERD LS FEARA A F > FH T H
FBE T RERRE o R (TRBRR] A T 2 B K AW 3.6 0 M TR R fE S
2 A RGLAR ) AT AR ¢ F 3 AR RERRESY o B AR R Bla; 0 Y
B ToRBR BB e B A R E R AR

N
Smax
= (=1, p=0) | (a=1, B=0)| (a=1, B=0) (a=1, p=0)
—
al |
g _ %
k= oy, v
£ (o, B4) S:
?!50 (o, By)
0 N
7 S,
(anl Bn)
GL,=0 GL, GL; GL, GL=1

ratio of threshold of accumulative groundwater drawdown (L/L)

W 3.6 % & ¥ Ek (TR0

AP AR a Ak E TR RN R ER 0 P RSk A

F 2 T B] itk s 8 B 2 e e
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minZ =Sl +w-GD

subject to
T 2
Def, ,
_ 100 : ;
Y Z i
y=t D,
t=1
NP
1SS 1|
oD= 32 |
Y y=1 t=1 Np -
p=1
Def, , =max{
O;, _mln{a xD,.,S,, 1}
0, =min{A xD, G}
S, =S+ 1, —0;,
Swin < S <SS,
o +p =1

-(05,+0¢ )}

(hp,y,t - h:JC)

2 A

26

(3.21)

(3.22)

(3.23)

(3.24)

(3.25)

(3.26)

(3.27)

(3.28)

(3.29)

(3.30)



(24 :1 ﬂi :0 When Syt > Siv (331)

%<l f>0 when Syt <S¢ (3.32)

osa, <<,

SY<SY<...<SY

#d Sl 54kdgthk GD 53 TokehE TR E > ok nELdpdce 37
Def,;7# %y & 5t 44 kg D, a ¥y ExtEH2F kT TL- £27°
FABRED Y FFIEROEGE h,, s FPUENRYyEFIFEH L T L
B hEAE p T Ak ARPYA R p o kAT R EMEER 0N, 5
H i o yt; FYERUFEPLE TRRPEE S, oSy a kY £ 5 tfoR
tlEHp 2 RREERE G TREAT FHFHE > S - BEFIZ VB
I 2782 %5 % 1 RPN a7 2R B BRI 5 B T kel
WL, s Ry EFUREH2ZRErRE O STAT 2 i A B2 A K BEY

|l Smaxﬂfr'smm P % o1 J‘Emg&ﬂ&g&l K2 e

$(3.24) 5 P s kB 0 $(3.25) 0% (326) N P A w A n Ak Bk R T
kiR % (B27)AE & P AR T S 4R 500 % (3.28) 3N P B A KK B &
EHRERA NI RES ) FRE  H A ENELFTRE 0 5(3.29)
Fr(3.30) 3% & 71 # A KR B g B3 T oRenE R ] fidpte 2 BB E 1 @
BoAOoR BRI Bl B3 T ORER BB F A OR L2 X P AR TR e
BB ERES, A0 AR ERESY Rl TR AR R AR RINGOT KT
(a;=1,6=0): F KEF-KES, /| * 8 &L RERES P ir g kEZE
pFd # A ks TR ER(e; < 1,8 >0) (3335 (3.34) N £ 7 A F S i
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§HEF X Bt Bt o A B AR T E Y2 KR RIESY 2 B Aok okt
bl oi B € "EF X Al Bete bR o W 3.6 ¢ S GLGE TORAFEBESI LR

2L 5 = _\ .
e e

GL = hpvy,t B h:)c

1 hmax

(3.35)

4

P X bt B2 GLy %78 T k7T 32 b x RS B %0 1) X bk
ZRIZGLR 2T TARTEHFLZ B AFAESF > HEENO0GLY 2 1 BEF
X PRt i o BB L PR TRM2Z HFALATH TAAFABEF 2L T B
BOEALRE > d L AR B E FE2 RS R - AR B o B R
AR SE - LA S BERE 0 RT R AP I E L Y F 2
T4 A o

363 B4 Tk

BETEFERITRRZ 5 0 FALFRATE TREAT FFRHE ;ﬁt

9T 2 p SR LA BB e kR AT H 2 ok

NP
max Gy =3 Q, (3.36)
p=1
subject to
hyye — hif < ARG (3.37)

Ho > Que® prdaphkd adrmg?  BREBE 2P RELI &K 25
B i T RFBERARGT Y AR o B3N HP F p v F e TRAR
/@Kﬁﬂ}@gj—}:\ —1—}/\& P‘?%‘?,é&“ﬁi’ o
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R B E R ECE N F B 2 (Heuristic Algorithm) 2z — » A A2 4 ¥4 Fred
Glover ** 1977 # #13 1 (Glover, 1993 ~ Glover, 1999) - # 1986 & % % H £ §§ a2t
1‘# PR AT i MR REME TR Y 2 REB A AR FLFE 2L

ez A KEIHHF > vHEL 28 (Tabulist) 2 %3+ # & 2 ¥
HeBAEY >V R4 E SAEL KB R LBF BN L B HLwE 2
TR T PR T (7 f# % (feasibility) & 2_% 3 & & (local optimum)z_:# % 5 A& > &
fid S RfRERY NIE scdPFE > i h RERIEF$S T 2% 5 & (global optimum)

I:ffjn]‘%—/m )

BRIFB R0 A M e s liH i 0 oY SAEFEEIT 0§ I
LEAEFLNR RS GE > LA eRin 4 DR T R B EEF 2 nF dn
P f]%‘.{zrﬂ?—— EpoaFanelhs X0 T UM ove R WA T E S el
R F2 o AR aeRMBHRE SRR FBE

BEFEE Y oo R KRR AL A £ i e (adaptive memory )

w 1445 % (responsive exploration) E #8it > #)2igad B RA| S AHE TR AL

FIRfE A PHFHZ ER AT T ARPPHFZ FE 3w BHLA TR

A et R NI F AT R ERER SN T - B2 Eak
oo B EER - B AR L S AL H e R TE R RS

i
e FE A2 BN R T A L aedp e (short-term memory ) £2 £ #p e

{w
1.‘;;3\
l‘

sh‘<

-
1‘?
)
P
\'\'

f& (long-term memory) > “Eff o2 7 it L & Z WL EAFHOF 2 OFERTE ~ 7
o d EPRResEl WHFERS IS > NREARERF S 2 57 o

VLR B R AR A i 1Y B RE PR > w8 JE 2% 1Y 4 (ntensification ) ¥ 5 k4
(Diversification) 7 — /% & & #0&F »eF oci 2 qpth > s W A & Edpin & 2
WBEEFERY H HIW T wIPF P DR BITRESE S 00 ?.&?ﬁﬁié?fﬁﬂ B
BL rtHE2 28 SRR 2 FERY L Lt Ba i RP2 ik §HL

CHRE N4 r @l eRF > VRLSEF IR RE 0 SFEE M AR



Wi

F2 B tHREfdte  EPoRF > VREF ok IPFHEL TEEDRE P

-\Jl

Brgik2e aeR/plEe e 75w f 0 ATk (Recency ) ~ # 5

2= 1& (Frequency )~ & & 5% 3248 (Quality )~ #2285 2= & (Influence ) (Glover, 1997 ) -
HPe AT oAb T2 ¥F 3 3 FLEHHFNR G IR

Brfa e RE N2 > ZBEIWERT ARIEREST ) ZRB R RS0
FRd P T Fr%fr;‘?c'h%ﬁ Fe AT AL S T W] 2o AR HOE A AT BT Bk 0 Aot
WHFFAY 2T B2 5FE 7 R Rt 2 30F (v HilE v IR

o I EREPEN RN B PR -
BRFyEiE REREFE R R ITANE B B L B ER

Bl ~ @ BBl A4e™ > HigEnemvy 22 B 3.7

B

é_&fr&?f’ﬁ;?&%)]\ ’K—‘iﬁ&l‘ﬁg’\ :Eij")"/‘k_. tEﬁ*]Fp&g7%\’é’ I.L""v

2.% %

FAGRRRAESH S FAFTAIHHE 0 J REM GNP g A R
ERER- ARSESE - BECLIBH > 8 FEAR BRSS9 2
fRREERRFPLIMBHZMTREE > BTEEE - AXREKIEA T TR -

BH2ZE R Pr Bl BHE )27 bR AIFEREHE R
o BHETRAR SV FREIFR]) O EFIRE 0 LFERY TN
FI#HHEE S A PR ERCE  WHF 2 P EERM F 2B E )



~

¥

oz FHBARARE  JRAPBIOFI 2FEEE LK FElLH o e

o
X
F
-
Iy
B
0
—=\
B %
\m
3
‘fr
"%}
|53
%
B
par
=
ko
e
i

3.

L

& FHE

#e 8 (TabulList) s BB FEZ? 20 Hp %
LR REE HFELRE  BALHRFRE AR TS AR 2 HL
H

TRAFLCE L EAL LHAKAL NG RAL T 2 REEN

2EEARRIED o B PH2 AN R e LR T R B
el R 2 A AN RS o PG
PR N RS S S SEE LR R & TR Y S
Faefp iR 2% 0 2 PR MW AEE 2 P Fli G HE AR
B RERE S AR ES S I RIFRELF AP A o el

H

SRR L WAL BEHEEIERS O RE L BRI b
FIAPR R L2 83 LR LR IE B

e 2L LHEER

N
<l
!
Y
/H}
r
bt
(\
o
e
T
=

AB 2 R R

FHAEINRE I PEFD R GR{FR FRFEENFE AT > - F
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A AT L P H Y RIS A T
TR ER SRR R - R ARITIR 0 A R B ARIT R B g 8
S REL A -

Terg B FE R R B E R BB R - B A H R
1%&%§?%&%@1%%%&%’g#&éﬁi%ﬁ*%%%ﬁ%ﬁ%ﬁ%
BepF o WG NMFRAF DR LG8 KRR A B
AL LHEY > PP RSB B2 iR {4 ehc BT o

B AABRBERAG > GIEFEMRLY o dok P T RE 0 FHP S F R
FEAL BB BRI > - BIEF T~ FmAF AP o f

A=

o T B et AR LE Y REFES R

W

PR R TR TS R e A RR () #rF B L LB E
Bh AT AR R EaTet e L H (D) o ARITIEE LY E AT
o (C) d ARITfEY B PB F fRE(TH N T B ARIT R i: 4

s
)

o
2

WABHE > BERPELL ZHE 2 o (B E 5 2002)

5.1 4k R R

/37%15"’\"“‘%'i}ﬁ?‘l?%&ﬁﬁiﬁ“%i’ K F_ - AR 2 f2ak BB 57];@ ,
AU R BAOF R FEA S ETT RS > V- P P ST T 2
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