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Project Title AGRICULTURAL DEVELOPMENT SIMULATION MODEL 3

A CASE STUDY, THE UPPER CHAO-PHRAYA TRRIGATION

TMPROVEMENT PROJECT, STAGE II, AT CHANASUTR.

Name of the Investigator SRISARD TANGPRASERT

SERT SAVETSERANT

Year DECEMBER, 1982
i

Absﬁgﬁct

The purpose of this research is to construct an operational
computer model to represent the on = farm production system of the
Chanasutr land consolidation project, loce¥c.. within the Upper
Chao Phraya Basin Irrigation Schemoa Agricultui-al development
policies are to be applied to the model which serves as a develop-
ment planning laboratory, to 1éarn how they govern the behavior
of the system, Simulation technique enables the tracing of the
system behavior step ~ by - step through time and the comprehensive

comparisons of alternative policiesa

The methodology used is called System Dynamics., The model,
expressed in Dynamo language, comprises 13 subseptems. Policies

on land consolidation repayment rate, populatioh, cropping pattern,
off = farm income, short = term loan and farm - input price
subsidy, etc. are used for analysis. More than one hundred output

veriables pertaining to employment, irrigation, farm machinary,



budget, debts, etc., are presented in tables and time ~ series

plots (20 years).

Some of the significent findings : Creation of off ~ farm

income proved to be one of the most effective policiess Adds in
terms of short - term loan and farm - input price subsidy may

aggravate farm indebtedness. Revenue from a full - scale wet -
season rice production and dry = season rice prbduction in only
30 percent of the area, plus an anmuel off -~ farm income of less
than 10,000 bahts, is barely encugh for family expenditire and
the repayment of the heavily subsidised land consolidation
projects And under this condition; the land = holding size per
family should not be less than 20 rais (3«2 hectares). Sugarcame
is proved to be a good substitute crop when water is limited

because of its higher income per unit of water consumptions
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FT0311. K=TABHL(F0311T, TIME, K, 2521, 2524,1)
F0311T=0.5940/0.2883/5.1805 0.1386

FT0312, K=TABHI(F0312T, TIME, K, 2521}, 2524, 1)
F0312T=o.5940/b.2883/6.1805/6.1386

FT0313. KsTABHL(FO313T, TIME. K, 25214, 2522, 1)
F0313T=0.5940/0.2883/0.1805/0.1386

FT0321. K=TAEHL(F0321T, TIME. K, 2521,2524,1)
F0321T=0,0396/0.6417 0.1425/6.0891

FT0322. K=TLBHL(F0322T, TIME. K, 2521, 2524, 1)
F0322T:=0.0396/0.6417/0.1425/0.891
FT0323:K=TABHL(F0323T, TIME, K, 2521, 2584,1)
F0323T=0.0396/b.6417/6.1425/6.0891
FT0331. K=TLBHL(F0331T, TIME. K, 2521, 2524,1)
F0331T=0,0000/0.0000/0.0665/0.1881

FT0332. K=TLBHL(F0332T, TIHE, K, 2521, 2524, 1)
F0332T=0.0000/0,0000/0.0665/0.1881
FT03333, K=TABHL(F0333T, TIME,. K, 2521, 2524, 1)
F0333T'=0,0000/0,0000/0.0665/0,1881
FT0341. K=TABHL(F0341T, TIME, K, 2521, 2524, 1)
F0341T=o.3564/b.0000/5.5510 0.5742
FT03/42.K=TABHL(F0342T, TIME, K, 2521, 2524,1)
FO0342T=043564,/0.0000/0.5510/0.5742

FT0343+ K=TABHL(F0O343T TIME.§,2521,2524,1J_

F0343T=0.3564,/0.0000/0.5510/0,5742

FT035L. K=TABHL(F0351T, TIME,. K, 2521,2525,1)
F0351T=0, 2291 /0. 52000 /0,7000/0, 2466/0,15
FT0352. K=TABHL(F0352T, TIME. K, 2521, 2525,1)
F0352T=0.2291/b.5200/6.7000 0e2466/0.15
FT0353, K=TABHI( F0353T, TIME. K, 2521}.2525,1)
FT0361.K=TABHL(F0361T, TIME. K, 2521, 2525,1)
F0361T=0.0609/0.0000/0,0000/0.6534/0.30
ET0362 . K=TABHL(FO362T, TIME. K, 2521, 2525, 1)
F0362T=0.0609/0.0000 0.0000/6.6534/b.3o
ET0363. K=TLBHL(F0363T, TIME; K, 2521, 2525,1)
F0363T=0.osog/b.oooo/B.oooo 066534/0.30
FT0371. K=TABHL(FO371T, TIME, K, 2521,252/,41)
FO371T=0.0000/0,0000/0.0000,/0,0000
FT0372. K=TARHL(F0372T, TIME,. K, 2521, 2584411,
F0372T=0,0000,/0.0000/0,0000/0,0000

FT0373. K=TLBHL(F0373T, TIME, K, 2521, 252441].
F0373T=0,0000/0.0000,/0.0000,/0.0000
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A BAOB,K = MAX (18.0 * CACX.K, BACX.K)

A BABX.,K = MX (BAll.K, DAlZ.K)

A CTO3,K = TABHL (C03T,TIME.K,2521,2524,1)
T CO3T = 0,02£0.01/0402/0,02

A CABX.K = MAX (AA28.E/22,0,CLO1.K/CSOL)
S CA8Y,K = AA28,K/CACK,.K
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MS. K=AA26¢K

GS0L.K=GAOL.K/CA8X.K

GAOL.K=GL1GO1,K+GL1G02 .K+GL1GO3.K+ .
GLOLOL.K+GL0102.K+a10103, K+G10104, K+G1O105 . K+
GLOLO06. K+GL0107 K+GLO108  K+GL0109, K+GLO110. K+
GLO111.K+GIO112. K+GL0113. K+GLO1 1. K+G10115, K

GL1GOLl.K=GL1GO1l.J+DT*(GRO2. JK-GR1GOL.JK)

GL1G01=9619500.0 '

GRO2, KL=AA255K

GR1G01.KI=GIL1GO1.K

GL1GO2 .K=GL1G02.J+DT*(GR1GOL, JK~-GR1G02.JK)

GL1G02=0,0

GR1G02.KL=GL1G02.X _

GL1G03,K=GL1G03, J+DT*(GR1G02 .JK-GR1GO3,JK)

GL1G03=0.0

GR1G03.KL=GL1G03.K

GLO101,K=GL0101, J+DT#(GR1G0O3. JK~-GRO101 4 JK~-GR1X01. JK)

GI0101=0.0

GRO10L. KL=1/4.0*GI0101.K/15.0

GRLXOL.KL=G 101.1{}15.0

GL0102 ..X=GL0102,J+DT#*(GRO101.JK-GRO102, JK-GR1X02.JK)

GL0102=0.0

GR0102.KL=13,0*G10102.K/14,0

GR1LX02.KL=G10102 .K/14.0

GLO103, K=GI0103. J+DT*(GRO102. JK~-GRO1L03. JK~GR1X03. JK)

GL0103=0.0 '

GRO103.KI=12.0%G10103.K/13.0

GR1X03, KL=GL0103.K/13.0 _

GL0104« K=GL0104. J+DT*( GRO103 s JK~GRO104.+ JE~CGR1X04. JK)

GLO104=0.0

GRO104.. KI=11,0%GI0104.K/12.0

. GR1X04.« KI=GI0104.K/12.,0

GLO105.K=GIL0105 ., J+DT *{ GRO104. JK-GRO105 » TK~GR1X05. JK)
GL0L05=0,0

GRO105.K1=10.0%G10105.K/11.0

GR1X05,KI=G10105.K/11.0

GLOL06 . K=GLO1 . J+DT#( GROLOS « JK~GROL0S « JK~GRIX06. JI)
GL0106=0.0

GRO106. J1=9.0*GL0106.K/10.0

GRO106. KI=G10106.%/10,0

GLO107. K=GI0107, J+DT#*(GRO106 . JK~GROL0O7 « JK~GRLX07, JK)
GLO107=0,0

GRO107.K1=8.0*GL0107.K/9.0

GRO1X07.KL=G10107.K/9.0 ,

GLO108, K=GLO108. J+DT *(GROL07. JK-GRO108 . JK-GR1X08. JK)
GLO108=0.0
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GRO108, KI1=7,0%G10108,K/8.0

GR1LX08. KI=GI0108.K/8.0 e )
GL0109.K=GL0109, J+DT*(GROL08 . JK-GRO109, JK~-DR1X09.JK)" ~ “7-

GL0%09. KL=6.,0%GLO109.K/7.0 /&7 F% \a
GRLX09,KI=GI0109.K/7.0

W

GLO115.K=GI10115 . K+DT #( GRO114. JK-GRO115 . JK~-GR1X15.JK)

GI0115=0.0

GRO115.KL=0,0*GL0115.K/1.0

GR1X15.KL=GI0115.K/1.0

GAO03, K=(GI0101.K/15.0) +(GL0102.K/14,0)+(CG10103.K/13.0) +
(GL0104.K/12.0)+(GL0105.K/11,0) +(GL0106.K/10.0)+
(610107.X/9.00) +( GLO108,K/8.00 )+(GL0109.K/7.00) +
(GI0110.K/6.00)+(GL0111.K/5.00)+(GLOL12.K/4.00)+
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GR11.KI=AL27.K

KAO8. K=0,12*GAOL, K+KT11. K¥( TI01. K+TA02 . K) +KT12.K
#( JLOL. K~-KA13X, K+LA12.K)

KAC9, K=GAO3, K+0, 5 ¥HL1 X, K+HIL1Y, K+IT04s K¥ILO1. J
+1A02, K+JI01 . K~KA1 3X, K+LA12.K
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