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Sustainable development is development that meets the needs of the present
without compromising the ability of future generations to meet their own needs.
[6, p.43, 1987].

FifemTae 2B 2 1k, REHAPESO=— A% TRRNDE2ELR S 2242, B
RO =—Z2H T LS BHARD I TH L (FEHH).

B THRERORS TRUTOLIICERINTVWET,

The simplest definition is: A sustainable society is one that can persist over
generations, one that is far-seeing enough, flexible enough, and wise enough not
to undermine either its physical or its social systems of supports. (1 XV v 2
EEFFE) [3, p.209, 1992].
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F—TRELEULAZ(7,1997, ZLT, TOFZASEVATLRAFIVIADET
VYT FEEAWC ST IORMUADPSET VA2 BEIICHEL T E, BBV R
TLEAFIv I AZETHELUE LK (8, 2001], ZD#HE, Z D3l "Handbook of
Sustainable Development Planning: Studies in Modelling and Decision Support" D
3% (10, 2004]. KU 2 fRDHE 4 = (11, 2013] 122N %1 "Long-Term Sustainability"
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27 uREETIL
1100 B
300 Bkl
550  HEhK
150 Rk
0 1K M
0 kAR
2015 2018 2021 2024 2027 2030 2033
Time (4F)
HA w7 uRk . . . 5 5 i
EINFRAERE <7 aliRE a o o o o o frRlAE
HE . v/l —s g 2 2 3 3 3 3 kAR
B&E . w7 uliE = 4 4 4 4 % 4 % BRlAR
1.2 <7 UuRFERE
Time (%8)  ¥EA FE N i hta 44
2015 400 100 80 20
2016 420 105 84 21
2017 441 110.25 88.2 22.05
2018 463.05 115.762 92.61 23.1525
2019 486.202 121.551 97.2405 243101
2020 510.513 127.628 102.103 25.5256
2021 536.038 134.01 107.208 26.8019
2022 562.84 140.71 112.568 28.142
2023 590.982 147.746 118.196 29.5491
2024 620.531 155.133 124,106 31.0266
2025 651.558 162.889 130.312 32.5779
2026 684.136 171.034 136.827 34.2068
2027 718.342 179.586 143.669 359171
2028 754.26 188.565 150.852 37.713
2029 791.973 197.993 158.395 39.5986
2030 831.571 207.893 166.314 41.5786
2031 873.15 218.287 174.63 43.6575
2032 916.807 229.202 183.361 45.8404
2033 962.648 240.662 192.53 48.1324
2034 1010.78 252.695 202.156 50.539
2035 1061.32 265.33 212.264 53.0659
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DIANIZ, BURmEA L D Bk hTEEd, #csE 5L, EENRE WD SEEEN
HEbrE ., FADPLETERBUERENTEL LRV ET, T42bb, FEMNAK
A IZIE SD ETUDARAIRELD £F, SD ET VDR VERFHIEHR S 2 H RIS E
3, BT,

ZZCHBKHE LT, BA - EHARBPIRIEEMEM e Wo e N T A — R EZEHT B &
FESWOIBREZFERT 52 2120200 %, BEMIZRLRI WV, IN5DNRTA—X
DiEEEFHIENE, Y7 oRFERERBILOISTLHINLZONE, YIal—
Ya VIR U R T W, BRI, BIZIERAE & 0.6, 0.7, 0.8 2 2L T 254G
2, FNEFNDOY I ab—Ya VICHIET BFERE, HE 06, HE 07, HE 08 L\vwoTz
MEHDT 7 A NVTREFL, AT LTS ZZW,

1.6 fri Al BETE DIREE

ZOETIVCIE, HE. K&, ENREE (GDP) &\ o 7x 7 mfbHF 2 HN 4 CIE
WKAEBERDTHRELTYEET, 196 0ERDLMEFEDO 7 afiFIZZ Dk > IZIE
PFIZHELTW 272D T, Y27 BRFFZOHRETIE, I TR L & S0~ 7 ok
RET VDKW T U2, TOYRE, BREORAP, RENER Y V)% 2 5 BEH
HHEHATULUR,
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B1ETIE MR ae e 3, A —HE BV ELUIThbh, AHttatzhit Lz 5
FIREY) D ERBE DR KBNS I D & S RBD Z & T, BFFAITIE BA A
H, BEVPHEEINSGZETT) &EHELELE, TITHWEZYZORBEREETT IV
. AOXEFEZEERVEL AT LAEEZ L TVWE LR, Tk, 25 Lfi#xR
MED: & TRiftATRERRERE 2 KkD 2 2 TIE, 5TV DOTL LI, <
7 OREFF DR T, Rl i 7 iR RE S 2 MEH R #2 % (Steady state growth
path) LIERZ EHH 0 £9, kO —BIITITERP AL, EFEEMHEIIEEL T
(Balanced Growth Paht) &0 Z & TF,
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BRI B R (B (x,
y) - R (x, y)] BBEEER (x,
y)© 0 ) ERULTVET,
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ABQ= INTEG (FE£-3ET,500)
Units: A
REER= FEMEHEAREERILE
Units: BMV/E
REBEERLEE=0
Units: Dmnl [0,1,0.1]
@R TLRIEEKE=0. 16
Units: (BRR/HE)/A
BAETHTRER= INTEG ( -RMEHEA + RBEER, EROVHE)
Units: B hYV
HAER=0.03
Units: (A/A)/% [0,0.1,0.01]
MHEF= 381
Units: #EH
FHETHISSMtEE=0.6
Units: A/A [0.3,0.8,0.01]
FEE=ANO*SBHESMmtLE
Units: A
BRIZH= 1
Units: #/ B
FEMRBEA=REMHEHZIAR « ERMELERE
Units: BMV/5
R RHZAZE=0.05
Units: BhV/BH
ERNMEE=MIN(EAR/EX - ELFRE, EH - HEREHEE)«EEY
Units: BR/&F
RE=BULH * I7E&
Units: Hh/F
BE=RTE + AO
Units: AN/&
FETE=0.01
Units: (A/A)/% [0,0.1,0.01]
SHE= ANO+EER TR ASHEKE
Units: B8/&F
BMER= RMEIDNE x EX
Units: B/ F
BAMEENE=0.02
Units: 1/%
HE - RKBEERREK=1
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Units: B&/{8b> [0,2,0.01]
SEM=-LEMOR (BEFTRER/EROMNEEE)
Units: Dmnl
EEMOFR ([(0,00-(1,1.2)1,(0,0),(0.1,0.1),(0.2,0.2),(0.3,0.4),

(0.4,0.6),(0.5,0.8),(0.6,1),(1,1))
Units: Dmnl

EH - HERE%=0.4
Units: (B®¥/&)/A [0.2,0.6,0.01]
FEE=AO*HER
Units: A/%&E
FFE=MAX(ENMRLEE - HE - 4£7F - REERFEREER, 0)
Units: BE/&FE
EA= INTEG (% - RIEEX, MHEX)
Units: #HE
BEA - ERFRE=4
Units: #/(BR/5)
EIROHHEIE=1000

Units: B hv

6.2 1%, FEEDORBEHED AT,

e
Efl
PV ) : . : -ER U
[ 0] T ; : ; 12 -
0.1 0.1 i : i
0.2 [ R S A A S
03 0.4
0.4 06
05 08 _—
06 1
1 1
e
ik = = = v =

T
E#ETE | xR v|%=0.005195  y=1.039 H-EE 1 v Ar-Mtsb

ok | So#ks | esombs | sBf|  sBEoEk | sBAH  Fobs |

6.2 HEEMEOR

6% tHREEEE TV



64 YIal—Yarv

41

64 Ialb—3v

6.3 13, REEPRFLE= 0 DLEIZRIT 212 AR RRK T,

2 7 aRET I

2000 KK
3000 A

1000 R4
1000 & kv

1000 Bhk
1500 A
500 B4R
500 f{E b

0 bk 3 p 5

0o A y ’

0 BRYE :

0 f‘%’f ]‘ > 5 s —’5/5"\5\ . )

2015 2030 2044 2059 2073 2088 2102
Time (4F)

EA : Current 1 T
AH : Current 2 2 2 2 2 2 2 =N
EINFR4EE : Current 3 3 3 5 5 5 frpl/4E
i % : Current 4 4 4 4 4 4 4 £ Rl/AR
#2# : Current 5 5 5 5 5 5 5 kAR
FHAAAIBEELIR : Curren & & & & & 6 &k

6.3 ~ 7 BuRFERE LR

ETILORELSMH

ZDENEEEETVIE, ETNTF v IREANF v 2RIV T UEETFIVTT
M, K63DYIalb—raviZidk HOPRETVOREEEDH D 3, HiFK2 1ZA
OmaERL, g4 X, ZOAOD THEETUEZRAETE] 28 TE 2720 DHEKIEE
RUTWET, i, EABRAERE (HR3) & 2074 E0oEEL2 FE5Z 21220 £
T, it OEPSEEIF YO R0 £9 (H#R5 ), ZTORE. BMER SO OEARD
BAUROE T (k1 ),

ENRAEEE LR 2 HEE L, MAZZEELRNIOY 7 afRF Tk, WENIZRATRET
T, (o T, Rt BB R R 2B ST LN, ZOE TNV OGN RS
ERBEINEZBERHDET, EOLIITBEETNUI WL ZERLZ I,

EZATHEIIE., TOETLVDO XS ITHEVENRAEEZ LE D fkier i A 25
5 B% AR\, THROLIRWEEENRAEREND D £T, 25 LZERRWT N
BEAFRERENCHEE T A2EMICH D T, EIOETL LD, L T 7ZE W,

YIalb—YarvETIN
. G TGO (Garbage-In,
Garbage-Out), ¥ 74 b I
SOES BBMEE ANTT
SOEIBHEREHEH T L
W o T B JE 2GS Z & A
%a2H0Ed, T ULAE
AME, avEa—xTldR
LT ngEti, H<ET
LETNEMER. FHT A
PRGEL R T i b E A,
FEffi%. Vensim 1 N5 1
4B ZRZI0,






Y Ta ~r
7

=

HESHBERE
(AOZ74—KNNv o) EFIL

7.1 #HeBEE (AO74—KN\vY) EFIIEEE

B TER U AR EAEE TS, HEPENRAEEZ LS &0 S YRS
MWD E Uz, TOHMIE, TRTOERICERF TR R AKIRE DL 2 (RS 5
HELVANVEETILVTEEIEEZNSTT, TNTRERNHAEE T VEBREINIZT S
IZIEES TN TU & D8,

INETE, EPEFHERZRLT L RLVOMEBERZEBEIEL XS ICETIVEERLT
EFE U BEICIENRAEZ LE 2 HE IR TY, 22 TETENRA
HpER NOTE o7z~ ANY72 0 OHEEZFRL. Th e @RTUNRHE & & & i
LT, DRWATHEZRIET S WS LS ITEIELET,

ZD%E, B L. — AM7 0 OEERPERETXXENRHE L XV E FENXE S5 45
TL&ID, MEINDAREMEE LT, IHE L ~OUDSRAKBRE O LTS % fRBES 5 K HE 125
LW Wnws Z 2T, @EREREDVEL L0, BBEOLE I EE 2 RERS SN
&5, ZOME, WERP EF L, PATAOEMMIFIEhE XS5 T,
IR TR IS 2D A (1826 4F) TREINS LS5 7RE, T4bb A
FHIBBIIZ R E T 2 3 2 v E X 2 5 AR OB FE X BT IC U int 37, ZW A H
BLU., R TAOPMHEIEINE LD1I2hbB e WIRETT,

ZOULE20DBIERERKMEIEEEIIICETIVEERLTPEEL & 5,

43



44 BT R (ANOZ74—=FNy2) £EF)N

72 #HeB4EE (AO714—KNRv o) T

7.10E, HEVPENEERRI N, 1 ALY D EEEPHCRIZT 4 — RNy 7 &
NBETNTY, 2RNEEEETNVEZMLTREL, ZOETLVEERLTIZEW,

> Aw4
- % e )
et \_;m{wﬁzn\
(T BIEAR \\\ A%
_‘\\\\\\\\\ TPy

AP - RBTEARE [i§iE 4
T
PRt 4\ ‘//_\ A pEdk 4\

/ [ NF AR 4\ gt F

| Az B R - R
EEEN

PEH - 7R %

[ Rk AR WA TR
fetRRE XAy
AL &
PRl
H#
A RE B
JEARHE A e

~_

B R

SZ Aw4d
: X . NG| x )
= 7
\—/ \_/4 \ /&Etéﬁﬁ
Wik BT
‘\ 1 A7 b 2

7.1 HEWELEE (ANO714 =KXy 7)) 5L



7.3 AMEEE (AOZ74— KNy 27) £7LA

45

73 #HeEWB4EE (AO7414—KN1v o) EFILR

ABQ= INTEG (FE£-3ET,500)
Units: A
REBER=- REERLE + FEMREA
Units: BMV/E
KEEREE=0
Units: Dmnl [0,1,0.1]
R TXILRIHEE=0.16
Units: (BRR/HE)/A
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Units: BhYV
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Units: MYV
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Units: HEH
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Units: A/A
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Units: A
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Units: BMV/5
R RHZAZE=0.05
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BIGER= RMENE » &R
Units: #&4/5
RAEENE=0.02
Units: 1/8
HE - REERFER=1
Units: BR/{EMY
SEM=-LEMOXR (BEFRTRER / NHEBERTEER)
Units: Dmnl
EEMDOFR ([(0,00-(1,1)1,(0,0),(0.1,0.1),(0.2,0.2),(0.3,0.4),

(0.4,0.6),(0.5,0.8),(0.6,1),(1,1))
Units: Dmnl

EH - S5EfR%=0.4
Units: (BB/EF)/A

ME=HEE « A0
Units: A/%

TE=-MAX(ENMEE-HE-4 & - ABERFREREBEIR, 0)
Units: BR/%F

&A= INTEG (& - RAMEH, FIHEAR)
Units: #H

BA - EHFRR=4
Units: #ig/ (BR/F)

T ALY HEE=MIN(BR TR EEE, BRMBEE/AD)
Units: (BB/E)/A
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J31b%E= 0.5
Units: &IR/&# [0,0.7,0.01]
J3R= INTEG (BEEYW - &ERB&EL - YY1 2),300)
Units: &R
TOEVT=FVEV TR « FMER
Units: &R/&E
SV EYIR=0.5
Units: BIR/ M
DY A=) 1VIIE x TIR
Units: &R/&F
)44 o )LE=0.05
Units: 1/4% [0,0.2,0.01]

TASYHESE=MINBRTXENLHERE, EBRMBEE/AD)

Units: (B®/E)/A
ARQ= INTEG (FE4£-3ET,500)
Units: A
REER= KBERLE + FEMEIEA
Units: BMNV/E
REERILE=0
Units: Dmnl
R TXEBHEE=0.16
Units: BR/(E*xAN)

BEARTREER= INTEG ( KBER - EMHRA, IHBETTERERE)

Units: &bV
BAEFUREMB=-BETREMRHEAR « ERHRLEE

Units: BIR/&F
BETRRERMEHEAE=0.6

Units: &R/BR
HAEE=0.03

Units: (A/AN)/E
MEBERTREERE=1000

Units: Eh>
#EAE A= 400

Units: #H
HHEIRE=3000

Units: &R
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Units: A

BZ#R= 1
Units: H/ B

R EHEA=RMEHRAE « ERNHBEE
Units: BMV/5

R B AZE=0.05
Units: BMV/BH

ERMEE=-ERREE - REEXN /SuTHi
Units: BR/&F

ERHREE=£ENE + MIN(EX / EXELFRE, ELFEFRE » H@EE)
Units: BR/&F

FEEY=-HEII + EEREM+ S vEVYS
Units: &iR/F

BEEMEE=0.1
Units: &R/BR

BRE=BALH « IrE
Units: ®/E

BT=FTE + A0

Units: A/%
FER=FFTEHRRK ( —AHEYEESE )
Units: 1/8

FEEK ([(0.04,0)-(0.16,0.1)1,(0.04,0.1),(0.06,0.07),(0.08,0.05),
(0.1,0.03),(0.12,0.02),(0.14,0.015),(0.16,0.01))

Units: 1/5F
HE=—AHLYBEEE » AO
Units: BR/&F
HETI= T3 « HE
Units: BR/&F
WmEL= RMEENE « X
Units: #/5
M AM{ERIE=0.02
Units: 1/%
HE - RKBEERREK=1
Units: BR/EMY
SEM=LEMOR (BETHRER / HBETTRERE)
Units: Dmnl
FEMDZX ([(0,0)-(1,1)1,(0,0),(0.1,0.1),(0.2,0.2),(0.3,0.4),

(0.4,0.6),(0.5,0.8),(0.6,1),(1,1))

Units: Dmnl
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Units: BR/(&E*xN)
EXREV-REWLE » ERBEE



83 TauVHhILEEREETILA

55

Units: &iR/F
ME=HEE « A0
Units: AN/&
IFE=-MAX(ERREE - HE - £F - KBERFEY » KBEIR,0)
Units: BR/F
&A= INTEG (& - RMEXN, MIHEF)
Units: #H
BA - EHFRR=4
Units: #i/ (BR/F)
&iR= INTEG (BRB%l + V(40 - BETREEME, HEERER)
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B 11.3 1k, BHORERLZFET 2R ERES 7ET VTS, ZOETIVEMERL
TLZEW,

2 > P ARG
IR A
<A%Y7=h= — *
Fe AR
AR mAsREE
A
\
<Time>
Time () 1 2 3 ) 5 6 7 8 9 10 11 12
i ) FEWL IR 121 169 230 264 267 207 270 265 228 208 173 154
FE AR 0 121 290 520 784 1051 1258 1528 1793 2021 2229 2402

R VRTLAYLF IV I RCEBIEHEETIVOBHR

HIED [REVATLARAF IV I R] Difiiie ZOETIVEBEKGIE LS, BE
FEELTLEI WV, BENEE, Fryvia7n—3EE BRHEELSLIMBIE
WZDETIVTIREDIDIERINTVWAETL LI D, ZIZTOETAHIL, BB 1
VIl hETNDATIERL, REORERIKE T VEOHK L UTEELIGHATESD
DT, OLHLIDETMHIZHLE LT, S ZHEEZHELR oY/ b - EVRA
ETNOL DIZHRIRL TV o TLEE W,

ZOYTEFILTIK, 1~3
0 0 H DK (Time) D
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DODAIERLT, AZLDX
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D EEH, FMIFM T
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11.3 KBHRESETILK
zzoinrglcElLES

AR TVET, (02) 25 (01) "B/S Check"= EE - REGAE - M&EE

(05) £ Tk ETNMIZH S, Units: M
U DA AA N TV B R HZE (02) FINAL TIME = 300
BT, Units: H
(03) INITIAL TIME = 1
Units: H
(04) SAVEPER = 1
Units: H
(05) TIME STEP =1
Units: H
PULSE (s, #ifd) 13, 2 (06) VY —3—O—Y=XIGAREL X7 LAREEM+PULSE(L, 1)
R 6 & 5 MM 1 D% 5| Units: FH/B
XL, TSRS (07) Ry MFvyPa7O0—=A% + FifEH 50— ViIRFEEMEIA
0 5| SEIEEKTT, - HE - KBARERE
Units: F/B

(08) O—HAE=120
Units: Dmnl [0,240,1]
(09) A—YiRF=IF THEN ELSE(REIEAE&*xA YU >=-BHIREH,
BRIRZEE, REBASxALHLY)
Units: H/A
(10) A—VEIRFE= 0
Units: M/B [0,100000,1000]
(11) A&=Y—75—0— + fBI&+PULSE(1, 1)+ FTENA
Units: A/H
(12) H&=0—ViRF + FFXh + BAXZH
Units: H/H
(13) FMFXZI=-REBEAS+FIFER/BHK
Units: /A
(14) FIF3E=0.02
Units: 1/% [0,0.05,0.001]
(15) ED%ZE=0
Units: A/B [0,1e+06,10000]
(16) BEICL BMINA= INTEG (FSEBIXA, 0)
Units: H
(17) FTEffiig=48
Units: F/Kw [24,50,1]
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(18)

(19)

20)

(21)

(22)

(23)

(24)

(25)

(26)

27)

(28)

(29)

(30)

(31)

(32)

(33)

(34)

(35)

(36)

TENA=-BAREE+(TEME+FTELE + EEME+(1-TELLF))
Units: H/H
FTELE=0.6
Units: Dmnl [0,1,0.1]
KEHREES X T Affitg=2e+06
Units: MA/B [1e+06,3e+06,10000]
KIEHAREY AT LREER=-KGFAREL AT LAffi&-HEIE
Units: /B
KA ERE=-KBAFKE Y X 7 LfEHE*PULSE( 1, 1)
Units: A/B
KiFHFERE= INTEG (KBAREBRE-RMMESL, 0)
Units: H
FrSH S O0— ViRFBM%ZA=IF THEN ELSE(RHEIfEA&<=0,
0, O—YEBILRFEE)
Units: FA/B
X HER=0
Units: A/B
Bdizu=1
Units: 1/B
B#=12 MODULO(5I ¥, %) i&.
Units: B/& DA ERTTE 2R
BB5R=IF THEN ELSE(MODULO(Time, 12)=0,12,MODULO(Time, 12)) D DfE %5 EETEKTT,
Units: H MODULO(26, 12) =2 D &
BAXZH=-X 1T,
Units: AH/A
BAREXR ([(1,0)-(12,400)], (1,121),(2,169), (3,230) , (4,264) , (5,267) , (6,207),
(7,270),(8,265),(9,228),(10,208) , (11,173), (12,154))
Units: Kw/H
BARES-BEAREXR (ARE«A LY ) +REMENE
Units: Kw/RA
BRARER=-XBAREL R T LRBER/O— VR
Units: FA/H
BTE R =KFZ R E & m R EZNER/ B
Units: A/AB
RAE#NE=0.05
Units: 1/% [0,0.1,0.01]
H&= INTEG (A& + g 60— ViRFEMXZIA-HE-KBARERE,
HE2&E®)
Units: H
FEMEHRE=1
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(37)

(38)

(39)

(40)

(41

(42)

(43)

(44)

Units: Dmnl [1,2,0.01]

FEME= INTEG ( BAREE, 0)

Units: Kw

#&EE= INTEG (#B)&*PULSE(1,1) + FEEIRA
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FEY—ERICLZEGFEHEK2 ( (0,1),(20,1.5),(40,1.9),(60,2),(80,2),(100,2))
Units: Dmnl
FREY—ERICLZEFEGER 1 =RBY—ERICLIEMEHERT (
1T AHEY BUMEFEREY—ER (F#£1(L))
Units: Dmnl
FRET—ERICLZ2EGER2=-RBY—ERICL2FEMEHEK2 (
1T AHEY BWREY—ER (F#1L))
Units: Dmnl
REY—EXHROEN = 20
Units: &
FEY—E2BEDESTH=IF THEN ELSE ( Time > 1940,
RET—ERICLZ2EFEGER2 , REY-—ERICEZ2FEDEHRT )
Units: Dmnl
HEAAO = ( "HEAOD (15-44F) " + "HEAOD (45-64F) ")
« HPHAOADOSNE S
Units: A
HEBAANOANDBSMEIE= 0.75
Units: Dmnl
THLELERDOBERM-TELEROBERBEK ( 1 AHYDIELEE )
Units: Dmnl
T#REROBERHE ( (0,0.5),(200,0.05), (400,-0.1),(600,-0.08), (800,-0.02),

ATy FY =)D T HER]
22V vy 7T KREED
ETNVERNROEOERET
N T4 REINET, o
DEBOREZDR—YDE
FTILREZHLT, ANILT
Wo T REW,

772U, fihy aTHEENT
RITEHE, FOXY I F L
EEPMEHINE Y TET L
TEFEZELTFIWN, T0D
BIDOR=—VIZE->TET,
RIFEHELUTANLTT
ERAN
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(1000,0.05) ,(1200,0.1),(1400,0.15),(1600,0.2))
Units: Dmnl
EEa= REFEG » BREROEFHEN « REY -—EIEROFRER
* BEFREROEFMREN « BEREEROFMERK
Units: &
REF ) F = 28
Units: &
BE = 0—14FRT + 15—44F%TE + 45—-64FRTE + 6 5FLUEDET
Units: A/&
BRESFEROEFMREN- RETREROFGRYEK ( RBMFRER )
Units: Dmnl
BREBFRERDOFMTERE ( (0,1),(10,0.99),(20,0.97),(30,0.95),(40,0.9),
(50,0.85),(60,0.75),(70,0.65),(80,0.55),(90,0.4),(100,0.2))
Units: Dmnl
4 FEF REE =30
Units: &
FEE = IF THEN ELSE ( Time »>= tHFRAOMMEE , T ,
BETHER « "HFEAD (165-44F) " * 0.5 / EFEAHEEH ) )
Units: A/&E
BEEROEMER=-1 - ( TXLERDOBHEFEH + HHADBSE )
Units: Dmnl
MEAOBES=HHEAOEER ( HEOAD )
Units: Dmnl
#mAOBER ( (0,0),(2e+09,0.2), (4e+09,0.4) , (6e+09,0.5) , (8e+09,0.58)
,(1e+10,0.65),(1.2e+10,0.72),(1.4e+10,0.78), (1.6e+10,0.8))
Units: Dmnl
EREROEMEHN-BEERDOEMRYEK ( 1 ADHLYORELRE
/ T A OREBEVLERE )
Units: Dmnl
BREREROHFMEHRE ( (0,00,(1,1),(2,1.43),(3,1.5),(4,1.5),(5,1.5))
Units: Dmnl
O—14FFT="tHFREAO (0-14F) " * 0—14FFTEXR

Units: A/&
O0—14FFTER=0—14FFTEKX ( EHEMD )
Units: 1/%

0—14FFTEEK ( (20,0.0567),(30,0.0366),(40,0.0243),(50,0.0155) , (60,0.0082)
,(70,0.0023),(80,0.001))
Units: 1/4
1T AHY BHREY—EXR  (F#{b) =SMOOTH ( 1 ABHLEYREY—ER |
REY—EXPROEN )
Units: RJIL/ (A=)
TABRLYRBY —ER=1 AHBLLYRBY—ERKR ( 1 AHLEYDT—EREE )
Units: RJL/(A*EE)
1T AHEYFREY—EZZE ( (0,0),(250,20), (500,50), (750,95), (1000, 140) , (1250,175) ,
(1500,200) , (1750,220) , (2000,230))
Units: RJIL/(A*E)
15FAOMKR=C ( "tHRAO (0-14F) ") ) * (1 - 0—14F%RTE ) / 15
Units: A/&E
15—44FRT="tHEAOD (15-44F) " * 15—44FFTXR
Units: A/
15 —44FFTKR=15—-44FRTXRX ( FHES )
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Units: 1/%
15—44FFTEHRRK ( (20,0.0266),(30,0.0171),(40,0.011),(50,0.0065) , (60,0.004),
(70,0.0016), (80,0.0008))
Units: 1/%
45FADER=( ( "#FAD (15-44F) ") ) * (1 - 15—-44F%TE) /30
Units: A/&E
45—-64FRT="tHRAO (45-64F) " * 45—64FRTXR
Units: A/%
45—64FFRTER=45—-64FRERK ( FTHHEH )
Units: 1/%
45—64FRTEERRK ( (20,0.0562),(30,0.0373),(40,0.0252), (50,0.0171),(60,0.0118)
,(70,0.0083),(80,0.006))

Units: 1/%
65F~DER=( ( "HRAD (45-64F) ")) * (1 - 45—-64FFTE ) / 20
Units: A/%
6 5F L EDIE=tHFRAO 65 FLLE * 6 5FLAEIFRTER
Units: A/%
6 5FLLEFETER=6 5 FLULEFETERRK ( FHED )
Units: 1/%
6 5FLLEFTERK ( (20,0.13),(30,0.11),(40,0.09), (50,0.07),(60,0.06),(70,0.05),
(80,0.04))

Units: 1/5
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HTETIVZ  ARTREEROR

ANOERERLO &5 E=2100
Units: &
HEXRETROLEY=( RAGHEE / EQETHEER ) - 1
Units: Dmnl
HAERRFHNDR %2 RIBET 25E=2100
Units: &
HAERFHICEIY Y Tohd Y —EXER=
HAERFHICEIY HTOoNE Y —ERLER ( HEXREEBONEN )
Units: Dmnl
HAERBHICEIY HTohd—EREER (
(0,0),(2,0.005),(4,0.015),(6,0.025),(8,0.03),(10,0.035))
Units: Dmnl
HAERIBEH DIMR=IF THEN ELSE ( Time >= HERFHIAWRERETZE , 1,
( HEXRFHOMREK (1 AHY BERRFHRRE (3ROEN) ) ) )
Units: Dmnl
HERBHIOMER ( [(0,0)-(15,1)],(0,0.75),(0.5,0.85),(1,0.9),(1.5,0.95),
(2,0.98),(2.5,0.99),(3,1),(15,1))
Units: Dmnl
BETHEEE=MIN ( JABFHEER , ( RAREFTHEER x (1 - BEXFHOMWR )
+ EASETHEER » HEXRRHOMR ) )
Units: Dmnl
LERERN=- SEFHE ( FhOEe )
Units: Dmnl
LEFREHF ( (0,0),(10,0.2),(20,0.4),(30,0.6),(40,0.7),(50,0.75),(60,0.79)
,(70,0.84),(80,0.87))
Units: Dmnl
RETOHFAABE=( 1 ADHYDOITEERE - 1 AH7YITEEEY (Ffhk) )
/ VT ANHYTELEEY (FEMb)
Units: Dmnl
HEMRFDEN=20
Units: &
TESR (3RDEN) = SMOOTH3 ( FHESR , FMRHOEN )
Units: &
e (L BFE=3
Units: &
RABETHER-FEORAEETHEEER + FEREN
Units: Dmnl
REGETHEER=-BF L VREHRE + MRS NEGERK
Units: Dmnl
Z2F L VWRERE=IF THEN ELSE ( Time >= AOBRKRREOEARZE , 2,
BENRBERGERE * HSNEEIIRT 2RGFORIG
* T ROREMRERE )
Units: Dmnl
BEORKEGEIHER=12
Units: Dmnl
FHENRERGERE=3.8
Units: Dmnl
MEINERER-NEINLEMRYE ( FhFEm GBROEN) )

ATy FY =)D T HER]
22V vy 7T KREED
ETNVERNROEOERET
N T4 REINET, o
DEBOREZDR—YDE
FTILREZHLT, ANILT
WoTREW, TNoDEHK
DAREZDR=IYDET IV
ZSZBLUT, AJILTWoT
TEW,

7=72L. fahy aTchiEhns
RATEBUE, ZOAY Y F
EHBFHINE Y TETFIL
TETEZELTFIWV, T0D
BIDR=JVIZE->TET,
REFEHLELUTANLTTE
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Units: Dmnl
HEIN-EmEHE (0,3),(10,2.1),(20,1.6),(30,1.4),(40,1.3),(50,1.2),
(60,1.1),(70,1.05),(80,1))
Units: Dmnl
HRDIEEMRERRIE=
HEDOEBEMRERER ( 1 AHLYIEEE (3 ROENR) )
Units: Dmnl
e DIEEMRERER ([(0,0)-(800,2),(0,1.25),(200,1),(400,0.9),(600,0.8),
(800,0.75)1,(0,1.25),(200,0.94) , (400,0.715) , (600,0.59), (800,0.5))
Units: Dmnl
HAEMEEICHT DR DR IG=
HEMERIIRT 2REORIGER ( RETOBEFME )
Units: Dmnl
HEMEEICRT 2RETOKRIGE ((-0.2,0.5),(-0.1,0.6),(0,0.7),(0.1,0.85),(0.2,1))
Units: Dmnl
HARMREEDEN=20
Units: &
1T AH-Y BERBRIBIL=HERRHICEY B TO NI Y —ERER
x 1T ANHYOY—ERERE
Units: RJIL/(A*E)
1 AH7z ) HERFHZRE (3 XRMEN) =SMOOTH3 ( 1 AdH7zW HERBHZY |
FEY—EINRDEN )
Units: RJL/(A*EE)
1T AHYTEEE (3RDEN) = SMOOTH3 ( 1 AHLYDITHEEE , HEWRAEDEN )
Units: RJL/(A*EE)
1T ANHIYTELEEY (FH(L) =SMOOTH ( 1 AH7W DIEEE , FEFEELCER )
Units: RJL/(A*EE)

ok ko okok ok ok ok ok ok
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123 TR 3EFNLDOERK

A FY =)D [HER]
27Uy 73 hE, RE&HEOD
ETNVERPRAEOERET
N4 REINET, o
DEHOREZDR—YDE
TILAREZRLT, ANLT
WoTREW, TN6DEHK
DAREZDR=IYDET I
ZSBLUT, AJILTWoT
TEW,

772U, fahy aTciEns
RATEBUE, ZOAY Y F
EEPMERINEZ Y TET IV
TETEHZELTFIWV, Z0D
BIDR=JVIZE-TET,
REFEHELELUTAHNLTTE
ERAN

YITETIVS  BREMEEREOR

NG =BT DEEBRAY=EERAY
/ BFETREL M

x ((1- THIFEDLODEEZRAYLE )

Units: RIL/ (x5 —)L)

YR IRUN B =4 R IR UNEFE in 1970 * HFRIRINEFREIZREN
Units: &

HRIRINEFRE in 1970=1.5
Units: &

HR IR B T = R IR AN B B AR ( RBBMEBRIER )
Units: Dmnl
YR IR IR BE R SRR ( [(0,0)-(1001,60)],(0,1),(1,1),(251,11),(501,21),(751,31),
(1001,41))
Units: Dmnl
BAIRFR= 1
Units: &
TEIMSORBMHEBREFE=1 NLALVERTARY « HROAD x BRI SORBHESEME
b=
*» TEYEBHER » TENESMHREK
Units: BRBI/HF
THETORBUBEKEBE=-TEISORBMEFTLRE » REMFTLEREER / TEEE
Units: BFEHI/ NIV
THEMEHEER=0.1
Units: Dmnl
TEMEFMERE=10
Units: BRBA/ERBENA
MR DEN=20
Units: &
BUREMRE=2002
Units: % [1980,2020,1]
ZEF LV BRBMEERIER=-1.2
Units: Dmnl
HEBMESR= INTEG ( ( BBMERERE - REWESHEOMRIN ), HBESFERMEE)
Units: JBZEBAL
BEBBMIES in 1970=1.36e+08
Units: BB
HEBMEBRORIN=ZEEFTLE / ( FRRINEERE
Units: BRBEAI/F
HBMEBRORE=( IEILDOERBUHFTERE + BELSORBWFTLREE )
* ( RBUWERAREER )
Units: BRBM/F
HRBMERAHIRE-DELAY3 ( BREBUFTLEORE , BEMEELEBREOEN )
Units: ;BREN/F
HEMEBRIIAE=2.5e+07
Units: JHZEAL
BEMBRFEM= INTEG ( BREBMWBREEMOEL, 1)
Units: Dmnl
BHSERFAMTDOZIL=IF THEN ELSE ( Time >= BUEEME ,
HEMBRRM « RBMEFRZIMOETER , 0)

* 1.4)

Units: 1/%
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HRBMERARMOTIERB=-RBMETRARMOELRER (
1 - BREWBLRER £V BEEBRER )
Units: 1/%
HEMBRERMOEICFTHE ([(-1,-0.04)-(0,0)],(-1,0),(0,0))
Units: 1/%
BEMERER=-RBMEFE / REBEMSES in 1970
Units: Dmnl
HEMUBELHKEER=IF THEN ELSE ( Time >= HREMRE,
HRERMBEAREER 2 (B ROEN, RBWEFEREER 1)
Units: Dmnl
HEMESERLEER 1=1
Units: Dmnl
HEMBLAKREER 2 (3RODEN= SMOOTH3 ( BHEMBREEM , BMEAROEN )
Units: Dmnl
HEMEEREBEDIEN=20
Units: &
KREMEMEDL S DRFERAELE=0.001
Units: Dmnl
BIELREMEM (3 RDEN) =SMOOTH3 (BB B L4541, RMFHERDEN)
Units: Dmnl
ERRAER O TEEAREHRBRH=-FRARMER O TEEREHREE (
BB MRM (3 RDEN) )
Units: Dmnl
FBREATRERO TEEAEHRHREE ( (0,1.25),(0.1,1.2),(0.2,1.15),(0.3,1.11),
(0.4,1.08),(0.5,1.05),(0.6,1.03),(0.7,1.02),(0.8,1.01),(0.9,1),(1,1))
Units: Dmnl
BIRD 5 DRBMEFRYELE=0.02
Units: Dmnl
BENSORBMBRFEE=-~"II—ILHT-Y DBEZRAY « FHETEEL I
* BREMYMELSORERARLE « BEXBUHYERER
Units: JBRBAI/F
BEEHEMEREE=1
Units: SR/ RV
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TEW,

772U, fahy aTciEns
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REFEHELELUTAHNLTTE
ERAN

BTETIVA  BEFRTRERORN

BERARMRER = INTEG( ( - BERARLEROMA ) ,
BERARREREAE )
Units: &IREAL
BETHRLEROMA= ( ( ( #HFOAOD) )
* ( ERFAZERA )
Units: BIRBA/F
BERTREREROKEFIE=-BERTRLER
/ BEARTRELERIEE
Units: Dmnl
BAERTRERE R E=1e+12
Units: ZIREA [1e+12,2e+12,1e+12]
BURERF=2002
Units: % [1980,2020,1]
ZF LWERFIFA=4.8e+09
Units: BIRBA/F
ERFEFEM= INTEG (BRFEEEMOEL, 1)
Units: Dmnl
BRELFEMDZEIL=IF THEN ELSE ( Time >= BUREMRE ,
ERE2EM « ERRLRMOEILTEE , 0)
Units: 1/%
BRFRERMOE(RY=- ERERDIMOETILEHK (
1- BETAHEALEROMA / BEEFLWERFA )
Units: 1/%
BRFEEEMOEFTEHFK ([(-1,-0.04)-(0,0)],(-1,0),(0,0))
Units: 1/%
BRFERMER O TEE AR HREFEK=
BRFRERMERNO T XEAELRBEX ( ERFEERMEROERFIAEK )
Units: &
ERFRERMERE O TEEAREHREEE (
(0,3.75),(0.1,3.6),(0.2,3.47),(0.3,3.36),(0.4,3.25),(0.5,3.16)
,(0.6,3.1),(0.7,3.06),(0.8,3.02),(0.9,3.01),(1,3))
Units: &
ERFERMTER O E R HFEH=SMO0TH3 (ERELHMT, KB DEN)
Units: Dmnl
& BEMBAER=IF THEN ELSE ( Time >= HMEEHE , ERMNBEER2 ,
ERFAERT )
Units: Dmnl
ERIAER1=1
Units: Dmnl
ERMAER 2=SM00TH3 ( ERELEM , EHEEOEN )
Units: Dmnl
ERERBICEY LY TOND TEERILR=
IF THEN ELSE ( Time >= BRERSICEIV LU TONZEARLEOY B AE,
BREBICEIVLYTONZEARLE2 |
BREBICEIVHTONZEALET )
Units: Dmnl
BERERICEIY U TONDZERLEDL Y B Z F=4000
Units: &
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BREBICEIVHETONZERLERT (
(0,1),(0.1,0.9),(0.2,0.7),(0.3,0.5),(0.4,0.2),(0.5,0.1),(0.6,0.05)
,(0.7,0.05),(0.8,0.05),(0.9,0.05),(1,0.05))
Units: Dmnl
BRESICEIVHETONDERLER?2 (
(0,1),(0.1,0.2),(0.2,0.1),(0.3,0.05),(0.4,0.05),(0.5,0.05)
,(0.6,0.05),(0.7,0.05),(0.8,0.05),(0.9,0.05),(1,0.05))
Units: Dmnl
BRESICEIVETONIERLET1=
ERERICEIVHTONZERLERT ( BETATRLEROEEFIES )
Units: Dmnl

BRERSICEIVLETONZEALE2=
EREGICEIVETONZERLER2 ( BETRTHRABROKEFIS )
Units: Dmnl
1T N7y ERF AR (
(0,0),(200,0.85), (400,2.6), (600,3.4), (800,3.8),(1000,4.1),
(1200,4.4),(1400,4.7),(1600,5))
Units: BIREM/(A*FE)
TAY7 Y ERAARK=1 AHLYERMNARKER (1 ABLYDOIEERE )
Units: EIREM/(A+F)
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H7ETIVLE  BREEDOR

NI =IHT-Y) DREBAY=BERAY * ( 1- tHMEL2OLHOEBERAYILE )
/ #BERTREL i
Units: RIL/(FEx~T 45 —)L)
MIARDER=0.1
Units: Dmnl
IR ICAV LNz HhE&=0.7
Units: Dmnl
THRED-HD BERAMLEER ( (0,0),(1,0.04),(2,0.07),(3,0.09),(4,0.1))
Units: Dmnl
THRED-DDEER AL ER=
THRL2DHD BERAYLLER ( BRELE (FHk )
Units: Dmnl
THINEE=T M OIERE+ MR O L HINEEFTH + EXRBRO I HINES T
* KRBREROLHINES FH
Units: BHEHEHK g/ (NI —IJL*HF)
BURERF=2002
Units: & [1980,2020,1]
WEDEERAY= ACTIVE INITIAL (REXRE
* ((1- THRARICEIY B TONZBERAYMODLEE ),5e+09)
Units: KJIL/E
RBERE=-THEE » BEICENYLTONDITEEEYLER
Units: KJIL/E
BEICE Y)Y TOND TEEEYILE=IF THEN ELSE ( Time >= BURERE ,
BEILHYYTONDITEEEYLER2 |
BRICEYYLTONDTEEEYLERT )
Units: Dmnl
BEICEYYLTOND TEEEMEERR (
[(0,0)-(2.5,0.6)1,(0,0.4),(0.5,0.2),(1,0.1),(1.5,0.025),(2,0),(2.5,0))
Units: Dmnl
BEICEYYLTOND TEEEMLERR2 (
[(0,0)-(2.5,0.6)1,(0,0.4),(0.5,0.2),(1,0.1),(1.5,0.025),(2,0),(2.5,0))
Units: Dmnl
BEICHY LS TOND TEEEDE =
BEICAYHETONDZTHEEEMEERT (1 ABHLYORREBEE
/ 1T AHEYDOBEERRE )
Units: Dmnl
BEICEYYLTOND TEEEYLER2=
BEICEWVLUTONDTEEEMLER2 (1 AHY OBEBEE
/1T AHY DBEERRE)
Units: Dmnl
B AY=SMO0TH (REDEXEKRAY, BERAMOFEESD )
Units: KRJIL/&F
BEBAYOTEES=IF THEN ELSE ( Time >= BEZERE ,
BERAVMOEHEER 2 , BERAMOEHEMT )
Units: &
BERAYODEYFE 2=2
Units: &
BEBAYMOESEFHR 1= 2
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22V vy 7T KREED
ETNVERNROEOERET
N T4 REINET, o
DEBOREZDR—YDE
FTILREZHLT, ANILT
WoTREW, TNoDEHK
DAREZDR=IYDET IV
ZSZBLUT, AJILTWoT
TEW,

7=72L. fahy aTchiEhns
RATEBUE, ZOAY Y F
EHBFHINE Y TETFIL
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Units: &
BRETERADEN=2
Units: &
BigHLER= ACTIVE INITIAL (AHLYDBEEE / 1 AHEYORELERE,1)
Units: Dmnl
BiEthE (F#(L) =SMOOTH (RiEHE, REFRRHDEN )
Units: Dmnl
BiEEE=- THINEE « SHETEIH « BICAVW SNz ihEE
* (1 - IMIhnELk)
Units: HHEHELHK g/F
1T AHY ORBELERE=230
Units: HFEHEY K g/(A*F)
1 AH7Y ODBZERE=IF THEN ELSE ( Time >= BUEEMRE ,
1TABHEYOBEERE2 , 1 AHEYOEEEET )
Units: HFEMEY K g/(A*F)
1 AHEYOBEERRERT (
(0,230), (200,480) , (400,690) , (600,850) , (800,970) , (1000,1070)
, (1200,1150) , (1400,1210) , (1600,1250))
Units: FEMEHK g/ (AxF)
1T ABHEYOBERER?2 (
(0,230), (200,480) , (400,690) , (600,850) , (800,970) , (1000,1070)
, (1200,1150) , (1400,1210), (1600,1250))
Units: HHEHELB K g/ (A*5F)
1TABHLEYOBERE1=1 AHYDBEEZERERT (
1T AHEYDIEEE/1 ANHTVY) BRREERNM)
Units: HHEMEB K g/ (A*5F)
1TADHEYDOBERE2=1 AHYDEEFERER2 (
TAHLYDIEEE/ 1 ANHYERBEEEREN)
Units: HEMBEB K g/ (A*5F)
1 AHEYORBEE=-RIEZEE / #HRAOAO
Units: BFHEMEB K g/ (A*F)
1T AH7Y BRBEESA=1
Units: RIL/AN/EE
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HTEFIV6 : THUINEEDR
27y FY =D Sk

A2 v hid. REZD NG =)L HT-Y) DBREZRA=-BERAY * ( 1- THER2OEHDEELAMLEE )

. . / BHFETREL
— IR SE Hb = >
ETNVERPBRODOERET Units: RIL/(E*~2 5 —))

NATARESNET. TN @EOHIERE=600

DEBDODREZDR—IDE Units: B K g/(FExAT5—)L)

FLRESBLT, AHLT THINESE=THhDILKE *FHAEROTINEEREE *+ EXRERD T HINESFH
. . - * RSG5 RARE D L HINE BT

v O‘—CTéboo ‘%Mbofﬂﬁ Units: FFHEEY K g/(NT Y —IL*EE)

DAZIDNR=YDETNVA  §ypipmBibm- INTEG ( tHINERRHOEL, 1)

ZSBLUT, AJILTWoT Units: Dmnl

T, THINEERMDOZAL=IF THEN ELSE ( Time >= BURRMESE ,

FEU. f49 v aCRE R TR R « LIINEERMTOZLRE , O
Units: 1/4%

e .
ATZBE, TOAVITN OB (- INE R OE L RE ( 2% LUOAEEE - ALK )

EHBFHINE Y TETFIL Units: 1/%
TEPTEHELTFE W, 20  THINESRMOZLERR ([(0,0)-(1,0.04)],(0,0),(1,0))
BIDOR—JIZE->TET, Units: 1/4F

RS Y LT A LT F + IR RE B AR R D T2 A R R A=

TN ERATER D TEEAREHRBFEHR (RATERO L HhINES R
Units: Dmnl

TR SRR O TEERE HREERE (

(1,1),(1.2,1.05),(1.4,1.12),(1.6,1.25),(1.8,1.35),(2,1.5))
Units: Dmnl

THNEEER1=1
Units: Dmnl

THUNEEE X 2=SMO0TH3 ( THUNEERM , XMEAROEN )
Units: Dmnl

ITHREEREROLhEFMREY =T HNEERRO L hFMRRYR1 ( THINES

/ EEOLHERE )

RN

Units: Dmnl
THNEEERO T hEGFEHR =T HhNEEERO T hEmEHRK2 ( THINES
/ BEOLHEXE )
Units: Dmnl
THINEEERO THhESFEHRK (
0,1.2),(1,1),(2,0.63),(3,0.36),(4,0.16),(5,0.055),(6,0.04)
,(7,0.025),(8,0.015),(9,0.01))
Units: Dmnl
THINEEERO ThEFESRHFK2 (
0,1.2),(1,1),(2,0.63),(3,0.36),(4,0.29),(5,0.26),(6,0.24)
,(7,0.22),(8,0.21),(9,0.2))
Units: Dmnl
KTFLBE O T HINFEE FTE=IF THEN ELSE ( Time >= KZBRFHIEBEREREE ,
A[BFREROTHINVEE R 2 , KIFREROLHINES T 1 )
Units: Dmnl
AKJBLERDO T HINEE RN 1=AKJELERO T HNEEFTHR1 ( THELEE
/ LEEHMEESE in 1970 )
Units: Dmnl
AKJBLRERDO T HINEEFH 2=-AKJELERO T HNEEFTHTR2 ( THELEE
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/ ITHEMEESE in 1970 )
Units: Dmnl
ASUERERD T NEEREHERT ( (0,1),(10,1),(20,0.7),(30,0.4))
Units: Dmnl
ASUBRER O T HINEEFHF2 ( (0,1),(10,1),(20,0.98),(30,0.95))
Units: Dmnl
RIUBRMIEBEREREF= 4000
Units: &
TEMREERE in 1970=7.9e+11
Units: KRJIL/E
BATREE O+ thIREE FE=IF THEN ELSE ( Time >= HREWRE ,
THIINEEER 2, THINESER1 )
Units: Dmnl
RABFDEN=20
Units: &
BUREEF=2002
Units: % [1980,2020,1]
Z2F L WEELE=2
Units: Dmnl
BEARRO L HINEETR=
BREROTHINVEERTHER ( ANTI—ILH-Y DRERAY )
Units: Dmnl
EAREEO T HhINE S FHER (

(0,1), (40,3),(80,4.5),(120,5),(160,5.3),(200,5.6) , (240,5.9)
,(280,6.1),(320,6.35),(360,6.6),(400,6.9),(440,7.2),(480,7.4)
,(520,7.6),(560,7.8),(600,8),(640,8.2),(680,8.4),(720,8.6)
,(760,8.8),(800,9),(840,9.2),(880,9.4),(920,9.6),(960,9.8)

, (1000,10))
Units: Dmnl
BRERDORA L NS =
ERREORATHINEEREMEK ( AT —ILHTY DREEAY )
Units: N7 %—JL/ KL
EARREDRR T NS TR (
(0,0.075), (40,0.03),(80,0.015),(120,0.011), (160,0.009) , (200,0.008)
, (240,0.007), (280,0.006) , (320,0.005) , (360,0.005) , (400,0.005)
, (440,0.005) , (480,0.005), (520,0.005) , (560,0.005) , (600,0.005))
Units: NI %—JL/ KL
BERAYO RAEEE=-RBFEIZKAYOTHEEFG + LHNES
* BREEORAIMINESREY / EXERDLHINES T
Units: BFEMELHK g/ RIL
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HITETIVLT : THEF - EREDOR

NG —=I)VHYBEFEIAR =AY —)IVHIEYERIRNER ( BEMNSETRE i
/ BEMMERTRE MIMEE )
Units: RIL/ANT&Z—)L
NI —IHTYEFEIR MK (
(0,100000), (0.1,7400),(0.2,5200) , (0.3,3500) , (0.4,2400), (0.5,1500)
,(0.6,750),(0.7,300),(0.8,150),(0.9,75),(1,50))
Units: RIL/ANO&Z—IL
B A O L HhBRE=600
Units: BHEHEHK g/(FExAT5—I)
T DFEEFR=THDOFENFHR « THINEEERDO T hHFmRK
Units: &
T i DERERF=1000
Units: &
THOFRE=FHIETRELH / THOFEHER
Units: NI %9 —JL/%

THDMRRE= INTEG ( ( TMEBREOOE - IHEXEDSLE ), LHIBREDHERE)

Units: HFEHELBK g/ (NTF—IL*EF)
THORAR=-HEERE «» THEARICEYETONZEERAYODLLE
/ NTY—=)HI-YEREIR b
Units: N9 —JL/%

THREDOHDERERAYLER=-THREDHD BFRIEAYILER ( BEILE (FHML) )

Units: Dmnl
TN RRER O L hEHRM=IF THEN ELSE ( Time >= THERBEERE ,
( 0.95 ~ ((Time - TihEMIFERMEE) /BB ) )
* THINEERRO T hEMRE 1
+ (1-0.95 "~ ( (Time - THEMBERERESE) /BARFRE ) )
* THINESERO ThERRR 2 ,
THNEERERO T hEMER 1 )
Units: Dmnl
T ERBREREFE=2100
Units: &
T HhARREE D HIHRE=600
Units: BEMEHK g/ (N7 5 —IL*EF)
THFESRE DS b= HDEXE * THERELLER
Units: BFEEY K g/ (NT Y —ILxF*xF)
THANREDLOE=( BAOTHIRE - tHOIKE ) / TiHAEXELOERRE
Units: BFEEYK g/ (NT Y —ILxF*xEF)
THAEXRESER=-THIRESLER ( REMEFTRER )
Units: 1/4
THIBESRE S EERK ( (0,0),(10,0.1),(20,0.3),(30,0.5))
Units: 1/4
THAERE EERF A= LR EOERER ( THRLOLDODERERAYLE )
Units: &
T AR R E EE R ((0,20),(0.02,13),(0.04,8),(0.06,4),(0.08,2),(0.1,2))
Units: &
T ihER A RFRE=10
Units: &
THIRARICEIW BT O EBERAYDLLE=

ATy FY =)D T HER]
22V vy 7T KREED
ETNVERNROEOERET
N T4 REINET, o
DEBOREZDR—YDE
FTILREZHLT, ANILT
WoTREW, TNoDEHK
DAREZDR=IYDET IV
ZSZBLUT, AJILTWoT
TEW,

7=72L. fahy aTchiEhns
RATEBUE, ZOAY Y F
EHBFHINE Y TETFIL
TETEZELTFIWV, T0D
BIDR=JVIZE->TET,
REFEHLELUTANLTTE
ERAN
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THRRICEY B TONIRERAMDOLEERRK (
(LFRFED RAEEN / BEIZAYO RAEENE ) )
Units: Dmnl
THIFERICEIW B TON D REBRAYMDLEERSRK (
(0,0),(0.25,0.05),(0.5,0.15),(0.75,0.3),(1,0.5),(1.25,0.7)
,(1.5,0.85),(1.75,0.95),(2,1))
Units: Dmnl
TR D RAEEE=-THNEE / ( NIY—ILHEVARIR N *x HBEIBIE )
Units: BFFHEMEHK g/ ML
WEEINZEHCRVIEAM=-NELINZ 1 AHLY BT ELRTCIERH
* HROAND
Units: NV 49—J)b
WHEEIND 1 AHY BHERUCTERA-=
WHEBEEIND 1T AHZYEBHTERVCIERMEK ( 1 AHLYDOITEEE )
Units: N7 49—/ A
WHEBEEINZ 1 ANHYEHIERUTIERAMRK (
(0,0.005) , (200,0.008) , (400,0.015), (600,0.025) , (800,0.04), (1000,0.055)
, (1200,0.07), (1400,0.08), (1600,0.09))
Units: N7 % —JL/A
HREMEEREH=-HBMFE / BREMFE in 1970
Units: Dmnl
BEMMIETRE MItmE=3.2e+09
Units: N7 4%—J)b
BENMETRE L= INTEG ( ( - THOBERE ), BEMBHMETELH ¥HEE)
Units: N7 4—J)b
BEMFETRE T #IHA{E=2.3e+09
Units: N7 4—J)b
#HMEIS|%E=0.07
Units: 1/%
PHERTEEL = INTEG ( LHIOREH - LHoRE - HMHERUIERMADEHR,
FERTRE L WHRME)
Units: N4 —Jb
MERTREL it #IHA{E=9e+08
Units: "N 4%—Jb
BERAYO RAEEE=-BFEIZKAYOTHEG + LHNES
* BREEORFIMINEEREY / EXERDOLHINES T
Units: BFFHMELHK g/ ML
AR U ITERI= INTEG ( ( #HERUOCIERAMADER ), #MHAUIERTHAEE)
Units: NV 49—J)b
BHERVCITERBADER=( YEELINZ2HEHERVCIERMN - BHERTIERN )
/ T ibEx FARFRE
Units: N7 49 —JL/5F
HHERUCTEATHYEAE=8. 2¢+06
Units: NV 4%—J)b
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A FY =)D [HER]
27Uy 73 hE, RE&HEOD
ETNVERPRAEOERET
N4 REINET, o
DEHOREZDR—YDE
TILAREZRLT, ANLT
WoTREW, TN6DEHK
DAREZDR=IYDET I
ZSBLUT, AJILTWoT
TEW,

772U, fahy aTciEns
RATEBUE, ZOAY Y F
EEPMERINEZ Y TET IV
TETEHZELTFIWV, Z0D
BIDR=JVIZE-TET,
REFEHELELUTAHNLTTE
ERAN

HITETILE : TEEEDRK

TEEE= ( ( (IXEFX) ) * (1 - EREGICEVHTONDSITRERLE ) )

*» ( BEABEER ) / TEEAELGRH
Units: KRJIL/E
TR&EAR= INTEG ( ( IREADIRE - THEEADRFE ), TEEAYHE
Units: KJU

TEERDTHMASELH= IF THEN ELSE ( Time >= BUEZERBE ,
T#EXROTEHMBER 2 , TE£EXAOEHMAER1 )
Units: &
THEADEHMAFELY 1=14
Units: &
TEERDOTHMAEL 2=14
Units: &
THEADEE=( ( TEEE ) ) * ( BEICEWHTONZ THEEEYELE )
Units: KJIL/&F
THERADFBFE=-THEAX / ITEEADOFHMmAEEK
Units: KJIL/E
TH#EANERE=2. 1e+11
Units: KJb
TH#EAEHRRE=IF THEN ELSE ( Time >= BUERERE ,
TEEREHFRE 2 , TEEXRELFRK )
Units: &
TEEREHLFRE 2= ERELRMER O TEEREHREER
* THIINFEERATERE O THEAE HRRERK
* SHERIIAMTEE O TEE AREH RHER
Units: &
THEXREBRFRE1=3
Units: &
BEICEIW L TONDTEEEYIER=( 1 - BEICEYYTONZTEEEYLR
- Y—ERICEYETONDTEEEMLE - HEICEYETOND TEEEMHE )
Units: Dmnl
BREREE=2002
Units: & [1980,2020,1]
HESN-THEEE-THEEE » HEBEICEWHTOND TEEEYLE
Units: KJL/&E
HEBERICEIVLETONS TEEEYOESES) =IF THEN ELSE ( Time >= BURERFE ,
CHEERICEIY N TOND TEEENLR2
CHEEHICEIY L TONS TEEEYLR1)
Units: Dmnl
HBEICEIY H{ToNZ THELEEYLE=IF THEN ELSE ( Time
HELTHICEIY Y ToND TEEEYLR |
HEBEHICEIY S TOND TEEEVOEE) )
Units: Dmnl
HEZHICEW LA TOoNZ TELEMLERSHETSRUCEIY B ToN 2 TEEEMLERRK (
1T AHEYDIEEE /1 ANH-YRELELERE)
Units: Dmnl
CHEEBUCEIY Y TOND TEEEYLEER1"=0.43
Units: Dmnl
CHEEBUCEIY Y TOND TEEEYLLER2=0.43

>= TEHSHEEF ,



12.9 Y 7EFINE : T4

141

Units: Dmnl
HEBICEIW LU TOND TEEEMILER (
(0,0.3),(0.2,0.32),(0.4,0.34),(0.6,0.36),(0.8,0.38),(1,0.43)
,(1.2,0.73),(1.4,0.77),(1.6,0.81),(1.8,0.82),(2,0.83))
Units: Dmnl
TH#HRHEFE=2100
Units: &
BARBEIZEK ([(0,00-(11,1)],(0,1),(1,1),(3,0.9),(5,0.7),(7,0.3),
(9,0.1),(11,0.1))
Units: Dmnl
TAHEZYDOTEEE=-T%4LE / tHREOAO
Units: RJIL/ (A=)
TAH-YDOTEEERESHESINATEEE / HROAD
Units: RJIL/ (A=)
1T AHYRBEITEERE= 400
Units: RJL/(A*EE)
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HTETFILI : Y—EREEDK

P—ERICEY B TONDTEEEMLERT ( (0,0.3),(0.5,0.2),(1,0.1),
(1.5,0.05),(2,0))
Units: Dmnl
P—ERICEY B TOHND TEEEYLER2 ( (0,0.3),(0.5,0.2),(1,0.1),
(1.5,0.05),(2,0))
Units: Dmnl

H—ERICEYETOND TEEENLEKT =

P—ERICEWHETONZTHEEEMEERT ( 1 ABLYDOY—ERERE
/ T AHEYDOEEY—EREE )
Units: Dmnl

P—ERICEY B ToONZ TEEENLER2=

P—ERICEWHTONZTHEEEMEER2 (1 ABHLYDOY—EREE
/ T AHEZYDOEEY—EREE )
Units: Dmnl

H—ERER = INTEG( ( Y—ERERKE - Y—EREXEFE ) , Y —EXEXPHIE )
Units: KJb

Y —EXERDOFETREFEL 1 =20
Units: &

Y —ERERDOFEREFE 2=20
Units: &

Y —ERBRDEHMAES=IF THEN ELSE ( Time >= BURERE ,

Y—ERBROEHHFEBER2 , Y —EREROEHHRBEH1 )
Units: &

Y—ERERNRBHE = V—EREXR / Y—EREXOFAMAER
Units: KJL/&E

Y—EREREHFREHR1= 1
Units: &

Y—ERERELFRH2= 1
Units: &

P—ERICEY BT ONZ TEEEYLER=IF THEN ELSE ( Time >= EFEEEE ,
YP—ERICEIY B TONZ TEEEYLR2 |
YP—ERICEIY B TONZ TEEEYLEERT )

Units: Dmnl

H—EREE = ( ( Y—EREXR ) ) * ( EXHEEX ) / Y —ERERELFRE
Units: KJL/&E

H—ERERMEAE=1.44e+11
Units: KU

H—ERERKE = ( ( THEEE ) ) » ( Y—ERICEYETON D TEEEMLE )
Units: KJL/&E

HY—EREREHFRM=IF THEN ELSE ( Time >= HEEHEE ,

Y—EREREHFREK2 , T—EXERELEHT )
Units: &

BURERF=2002
Units: & [1980,2020,1]

1TABHEYOY—EREE=—EXEE / #HFEOAOD
Units: RJL/(A*EE)

1 AHLY DBEY —E X% E=IF THEN ELSE ( Time >= BUERERE ,
1T AHEYDEERY—EREE2 , AHBEYOBEY—EREET )
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Units: RJIL/(A*E)
1T AHEZYDOEZEY—EREERT (
(0,40), (200,300), (400,640) , (600,1000), (800,1220), (1000, 1450)
, (1200,1650) , (1400,1800), (1600,2000))
Units: RJL/(AxE)
1TAHYOEZEY—EREER?2 (
(0,40), (200,300), (400,640) , (600,1000), (800,1220), (1000, 1450)
, (1200,1650) , (1400,1800), (1600,2000))
Units: KJL/(A*EE)
TABLYDBEREY—EREE 1=
TAHLYDBEY—EREERT (1 AHLYDIREE )
Units: RJL/(AxE)
TAHYDBEY—EREE2=
1TABHYDOBEEY—EREER2 (1 ANHLYDIEEE )
Units: RJL/(A*EE)
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H7EFI10 : EB#HORX

Y—ERERBMH-Y ERK=
( Y —EREXRBMAHEVERBER ( 1 AHLEYDY—ERXEE ) ) * 0.001
Units: A/ R
Y—ERERBAMHY ERFE (
(50,1.1),(200,0.6),(350,0.35),(500,0.2),(650,0.15),(800,0.15))
Units: A/ RJb
HP—ERFMOBIENERH=( ( Y —EXEX ) ) *x ( Y—EREXBEUH-YEREK )
Units: A
Y= HT-YERH=
ANTI—IHIZVERBR ( ANIY—ILHTIY DERERAY )
Units: A/NO&—IL
NI —= )L HT-YEREE (
[(0,0)-(450,2)]1,(2,2),(6,0.5),(10,0.4),(14,0.3),(18,0.27),(22,0.24),
(26,0.2),(30,0.2),(60,0.1),(450,0))
Units: A/ANV4—IL
TEERBMHILYERR=-( ITXEXBMAH-VERER ( 1 AHOLYDIEEE ) )
* 0.001
Units: A/RKJL
TEERBMDH-YEREE (
[(0,0)-(800,0.6)],(10,0.5),(50,0.37),(200,0.18),(350,0.12),
(500,0.09), (650,0.07),(800,0.06))
Units: A/RJL
THEESMICSIT2EBENERB=-TEEX » TEEARENH-YERK
Units: A
AEEERE= INTEG GAEEREXOZEI,1)
Units: Dmnl
AEEREOE(L=(ERAX-AEEAR) /ERRAERRE
Units: 1/%
EARRBE-FAREBER ( AZERE )
Units: Dmnl
BARREER (
[(0,0)-(11,1)],(0,1),(1,1),(3,0.9),(5,0.7),(7,0.3),(9,0.1),(11,0.1))
Units: Dmnl
BEIMICBIT2BENERS=( ( N9 —IHUERE ) ) * ( #Fargetih )
Units: A
ERF=TEIMICH T 2BRENERY + BEBMICH T2 BENERK
+ H—EREMDOBENEREK
Units: A
ERX=-ERK / H»@AHAO
Units: Dmnl
ERRAERFE=2
Units: &
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