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1- system dynamics

2- Linear programming

3- Non Linear programming
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Figure 1. The location of case study watershed (Tajan watershed)
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Figure 2. Casual loop diagram inner hydrological system
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(ha) cawsVly cuisS p5 oo

cuiS oSl

polj S s e o Pl
- a5 2 Ya¥- S
avy Yvoy 8+ £E.v5 iy olw
\$e V.Y Ves Y1453 S
MY YYAY /o /o b
_ \ Y& sl ab )
- #1y No Olge
frov w ¥ o gy lo 4
_ 9. <IN WY pus
8 pin ol 3,8 dpubrs Jpas 2 S pj oo et S 551

darly b Gllas o 43S jlas > S (o i (gl

Wb o AV
(A )
Max Z;= Y. income/cost
(] k)
Incomc=}. (Y. XA XP),
(V- akyly)

Costc= ),  PCxA,

Cudgione diwd duw dilale CuiS (G58] pu jglaten
CuiS ) gdaw 4 bgrpe o Cadgioee 1l )5l )
Q}/mmc&fﬁ)’@awzwﬁw]QYW
Y Cudgizme 43 el yidw iyl b J§ colus
o e 5l sadcuiS OVgaxe L5 340
e Cadgizma A1 40 g bl (B9 dw b aidl yanass

269 b3 iludie Caa 5> 203,38 )l LINGO

S ol 025 Agnsh Slalto Ll 5 35 i & o o
S ibe sl o (g oS gl e @58 5l
3905 Judod g i dyg0 |y lagley len U e edlatl
VENSIM PLE Juo Lye jl Simel ol o -(10)
s D Gl gilwaigs il 286 & ead edlal
5 4S 3950 plool POWell |, ¢jluding: VENSIM DSS
QS > 855 Jleisl () ol slacadgioe dlex
@5 )5 il Clido clie & 039 (15) Ladse
Silodie sbgbyy plo b gy ool iy o
Ol gols (sw)p ol 48)S )13 anglie )90 (st
Silwane sl bgy plo o (g)blee OMB] & b
Joedlatel b J(F)o,ls dens Powell igy o (Jos e
dol)d lsse LINGO 381 £ Lawgs odd (69055 (slmodls
(859U ey Coluns g ()l Of e 4t b Al


http://dx.doi.org/10.52547/jwmr.12.23.155
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.15.0
https://jwmr.sanru.ac.ir/article-1-1050-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-08 |

[ DOR: 20.1001.1.22516174.1400.12.23.15.0 ]

[ DOI: 10.52547/jwmr.12.23.155 ]

At

uSw,aM OdSSIE b g LS jlad Lo jtase sﬂ‘)— dgaze (g kainald e ebls io]olé ol
s (§3boJe jlo3latal b (25 50 0l 9> )3 Al cetS ol (e

Ac oliSe )3 p5okS s p ¥ guazee 3 )Slee Yo (Jb)
o osples Cuagd PC lSa sy Jpuaes b Covluno
S 5 g JS TA @598 1 Jby s 2 Jpans
)Lu.))youlwsol.&mw)Jmend)h
SIS TWS (o e Jpaso o sl
) Ableo o w9290 (o
b ood ppl ade (Swlud (5,08, (g5lwans
Jae (839,9 sW2ed1> VENSIM Juo 31 salasw!

olizl VENSIM PLE o Lamo jl iy ol o
03k e 3 ($39)9 sl yialll ¥ Joda bl sl 0
3 loa g Ol wilale slaodly i 3)ly Jao 0 wilale o
()b gledly y Jotie a5 VYA UOYYY ol Jlo o
93 (le Gy o Cugby o> Sl g JSls
@ 8 s wlislen oS 5 Cusl (chadyss LU
Wb iy y il ddlllas 350 039500 I aghS VO alold
sl ase sy o 4 Ol gl panass @S s
I silalay oplsd 0xpS 0 &5 by Clusd 4 a2y L
Ooghe (g 0)9d (b )3 eeing ol g ol das
L;lmb%of Ol9:’- b ab (gilwans VENSIM Jae bwg
Jsi2 5 56 299 slayially plo 3gad 3ygl 1y Jlezo!
ol 04 03y9] a5 jobay ¥

Table 2. List of Parameters in Tajan watershed

039450 1D ogee L) Wl £ly; 4 £l S o6
Wy ansly oobal 5y90000 slp (Yob Uws (5yee
=hi G 4 e U Blpdl IS ole jolaten
R g Sl g oS oge B (w4 e &5
ilo laase pilins (2l 4 (2l g)le (sjluoslel
Dad b adby ol 4 olaBl flow ol a8 cul
5SS 5 5 (el plse sl |y a8 ) i oo
20,8 pbul S o) (gilwdigy werge paw lais L
JHo laysito I (b &S olbge)d JS5 @ 390 ()]

(V) o)
St A, < XTA

(W alayl))
Z{(WS) X A} < TWS

(O alayl)

Aorchrds2 Aorchard B
SNl 30 0390 Y gaze C diia & Solyd mb Z;
WJby cos g OV gammo | Jols ol )> InCOMe, s

o> p QYQM (_5‘)9 VI JUS Lg[md.;g.}m Jf Cost;
0% sl 4 > oalisel 3,90 (sl el Cas g Y Jgo

e Lo elly
YA (0] ey e s 2l £l
o (20) Sish s 5 gl
VA () £l o 2B i)
\ov (0) olry e o (oo S8

Aoy () Stud 2o oMo J 8
s (30) 5 oo (o 8
av (s20) el (s S8
kel (S yio Ogebo) (2lr) 2l o 023 o> Sl
VWA (srexSo 3o Cppelee) Snisd s 0653 o> 8>

AYIVY (e yio Gabee) )l o 02535 o> S
VoY (o 0 (ygubse) Ganl 085 oo Sl

Why (oS yio (ko) ey dted s 033 2> JBlas
vivY (o 20 (pgrlye) St s 0653 o> Jila>
W (S yio Ggabee) )l oo 0235 o> JBlo

Yo/l (eSo 20 (pgebse) il 085 oo Jila
A () 3o a2leyd aws Jl s
A (S yio Gsbe) ) e oo CondVl = aums G 5l
¥ (e o (ypek) i oo CeodVl— s Gy Sl
¥y (e yio Gabe) 5 o ComdVl = (ams Ca 5L
AN (oo s abeo) 285 (Bl Ay CandVl = ame Can b
V. (12)3) (55,98 iz Glod
vio (sle o ceaSoyio (abe) (ol e Ao 5 L
e ol 13 cSayin (oakes)) S o 03 5l
YA (olo 1 casSiato gales) )y s 0y 5L

| (ole 3 coSio e Gopkn) (o) el s o Sl
/o (ol 3 cnKayin aakes) )l Canivo Sl
v- (%) lszl ses



http://dx.doi.org/10.52547/jwmr.12.23.155
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.15.0
https://jwmr.sanru.ac.ir/article-1-1050-en.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-11-08 |

[ DOR: 20.1001.1.22516174.1400.12.23.15.0 ]

[ DOI: 10.52547/jwmr.12.23.155 ]

V&Y

38 b o Cueal I 305 (pl @l il 53 9 0
b 2 ol Gl (Sse 5 (5 L5l I8
Nl s yiahl plul (pen p A3l oo 1) Juad
b cd)s )5 bl 29 bl gladle (b i3
bulyd a4 G 1) Jao )13, (SsSa o0 90 5l olon
slllas 3)90 dilaio (glp J03 (9w jl @B g Aoxiw @2y
ey (659l Y guazme (o] b5 sl (2ol s
odlasiwl odga50 (pl 3 Sl cliiss gl ol 5 Glen B ol
By o Mol copd i b &S S Sind ge
duglie 3)90 arasS (gilwdnd > (e L8 «(5jysliS
odd o3y L Y Jed> 0 o byl mls cé)S )8
9 ol &5 W3 LS 5 5 Jae @l (e el
w2 $9) b g g 0 o | il joba oyl
SSisSe dad] ) (Ko et b o iy 5
Slplas” o 58> o8, ))—9|ﬁ Sl .cdb 1y 6,50 puw
2 & D908 Ao bl S 4 K hged 4 Wb colpe
2 4§U,I>J )l ‘)ig..) 9w )l Cawl 0l 03l uL.u) Y ng;
Sl oo Wil SO05 yao dae & RMSE 43 4
wyp b ey laalis 5 (gilwand polde
ool atsly weSee Mg, 3¢ NRMSE
bgis) ol 4 Soa55 b g 7Vl ity o)lgen 4S5 sy
Cgt 0d9ae 3 Il a5 Wb 5 516 i ol 5l g edgs (VY
agri coe= 4 Zr0= +/Yd >4 5 (V) 2> 0 )3 Jle b
Cg5 03y, Iyl a5 o 3,91 XY+ L ply NRMSE V/0
P S b ger Ol ol p amde gl
o39ae (pl 3 (2l Sl g e (Pl cul s &S00
solaie o Jada )0 el daled cunddy Jad B puls il
cups AN COB 5 p)lj (e (Mol cups Z10

ol p)lj adlaie )3 (55y5liS (M)
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Figure 4. Water Demand and resources diagram
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Table 4. summary of water allocation in TID
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Table 5. Economic parameter for present scenario (Mrial)
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Figure 5. Optimization cropping pattern in present and scenario
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Abstract

Since in the optimal allocation of water resources, the maximization of income, is the main
purpose of modeling, researches in this case is just limited to approaches rooted in linear and
structures in mental model or causes the inequitable resources allocation. Also, evaluation of
these researches showed that there is low knowledge about long term dynamics behavior in
river watershed. In this regard, in this study, evaluation of optimal cropping pattern based on
water resources and demand in Tajan watershed by VENSIM in 1962- 2012 in monthly times
step was carried out which domestic, industrial, environmental and agricultural demand were
taken into account. This optimal cropping pattern could be the basis for water productivity in
Tajan watershed. The calibration results showed not only outflow of dams is related to
demands, but also dams coefficient is independent from agricultural demands coefficient. Also
the results showed that large amount of domestic, industrial and environmental demand in this
region is supplied and dams in Tajan watershed is enough for suppling. But there is significant
deficit in agricultural part that regarding to low volume of groundwater in this region, changing
crop pattern s inevitable. O the other hand, evaluation of optimal crop pattern is showed that
orchards with maximum income per cost in the all region, is dedicated the most cultivated land
area and after that citrus have second priority.

Keywords: Income to Cost, Nonlinear Optimization, Tajan Watershed, VENSIM, Water
Demand and Resources Allocation


http://dx.doi.org/10.52547/jwmr.12.23.155
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.15.0
https://jwmr.sanru.ac.ir/article-1-1050-en.html
http://www.tcpdf.org

