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4. Optimization
5. Economic Calculation Debate
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Fig 1. Location of Qushchi catchment
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1. Multi-objective linear programming
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Fig 2. The land use map

VYAF b 1) 5,lows — ot JUw

ay

Ol S 13l (owsiaes 9 @ole

[ww.SID.if


http://www.sid.ir

SIS Condy 53 G5l dngp b il pb B g prolis -V Jod
Table 1. Mean values of the coefficients of the problem optimization in the current situation
Sl b ool I oLl s YUY

SUL ol 8
Soil erosion damage Net Income  Gross Income Cost T s g S8
(JLA DL )t&‘b DL J) ()bgb)
i Land use
(Rials/ha/y)(Jle 3 5t 55 L) Annual erosion (tons/ha/y)  Area ha)
1151960 7706029 13610029 5904000 8 408 Horticulture ¢\,
205869 4046670 7847204 3800534 14 2283 Range ~ ,»
i
2781065 2202031 4203343 2001312 10 169 ) =
Irrigated Farm
>
738994 2464019 2840660 376641 12 636 -

Dryfarming
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Table 2. Mean values of the coefficients of the problem optimization of land management practices
Sl ol el s oAl el s RLERYN 5 eSa s ) Ul Ll 3
Soil erosion damage Net Income  Gross Income Cost (lss) - s

(L
) Area (ha) Land use
(Rials/ha/y) (Lo s 5bSa 55 JL ) Annual erosion (tons/ha/y)
752970 13990829 2284829 8856000 5 408 &
Horticulture
205899 4035669 7857204 3821534 10 2283 &
Range
1750050 3212030 5213343 2001312 6 169 !
Irrigated Farm
>
659547 2285580 2640000 354420 9 636 - )
Dryfarming
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Table 3. Mean values of the coefficients of the problem optimization in the standard setting
Sl osles oA s Lalll el s N S s ) Ul Sl s
1 erosi ITE IR (s 5
Soil erosion damage  Net Income Cost Ul s G o S0
? Area (ha) Land use

(Rials/ha/y)(Jle 55 s s JL ) Annual erosion (tons/ha’y)
252970 13990829 22846829 8856000 4 507 Horticulture &
115194 4005670 7857204 3821534 9 2283 e
Range
1001250 3313030 5314343 2001312 4 136 !
Irrigated Farm
>
697432 3064019 3440660 376641 8 580 e .
Dryfarming
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Table 4. Simplex table for problem optimization of Qushchi land use in the current situation

ol o Sabas ol s
Factors Xl X2 ’X3 X4 db t;.: AL&A wb [ww)
ol & Er P RnLy R oS Function Right position of
Function Horticulture =~ Range Irrigated Farm  Dry farming Type Relationship
-l 7706027.84 4046669.70 220202822 246401826  Max 0
Objective Function 1
Yode ol 8 -14 -10- 12 Max 0
Objective Function 2
e ! 0 0 0 < 507
Limitation 1
Yoo 0 0 1 0 < 136
Limitation 2
Vo2 e 0 0 0 0 < 580
Limitation 3
Eo st 1 0 1 0 < 643
Limitation 4
e 1 1 1 | < 3496
Limitation 5
s 1 0 0 0 > 408
Limitation 6
VC,i)}J:u:
0 1 0 0 > 2283

Limitation 7

odid g ol dgy S 95 s g 4,8 Colew —0d 5u>

Table 5. Area of land uses in both of optimal and non-optimal state

Allocated area (ha)

(LS wisly olans| o

After Optimisation (¢;lw 4vg 3l An

BeforeOptimisation (s3l avg 5 |3

Land use type (s )5 ¢4

507
2283
136
570

408 Horticulture &
2283 Range 5,
169 Irrigated Farm I
636 Dryfarming s
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Table 6. Calculation of profit and erosion in the current status of Qushchi watershed

Iy JS b s s SV Lalls s s JS Ll P el by GiKs) el SAE
(Jlo s (Dl 53 5,5 JL ) Dl 3 o) (lSa Area (ha) Land use
Total net Income Net Income Total erosion (ton/y) Annual erosion (ton/ha)
(Rial’y) (Rial/haly)
3144059832 7706029 3264 8 408 &
Horticulture
9238547610 4046670 31962 14 2283 cr
Range
372143239 2202031 1690 10 169 !
Irrigated Farm
S
1567116084 2464019 7632 12 636 VJ" )
Dryfarming

g Pl 0 3 S5S Cands 33 #2505 G5l kg e 5l Jol Sale b s ge = V Jpix
Table V. Profit and erosion of the current status of land use optimization model in Qushchi watershed

(o o3 dby) JS sl s VL alls s JS ol » )l b el s
Total net Income (e 5 e ys L) Dl L5 ) (a (a) Land use
(Rial’y) Net Income (Rial/ha/y) Total erosion (ton/y) Annual erosion (ton/ha) Area (ha)
3906956703 7706029 4056 8 507 &
Horticulture
9238547610 4046670 31962 14 2283 &
Range
299476216 2202031 1360 10 136 !
Irrigated Farm
>
1404490830 2464019 6840 12 570 r~ .
Dryfarming
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Table 8. Comparison of erosion before and after optimization of land use options (tons per year)

sl Cuns s 2l Sy e Jlsl Cuns SES S
standard setting land management practices current status
Slotng Sldn - Gl 31 2 Ol Sl de s S S Oleae Slan Oluang 51 U3 s
after Before after Before after Before Land use
Optimization Optimization Optimization optimization Optimization Optimization
2028 2028 2535 2040 4056 3264 &
Horticulture
20547 20547 22830 22830 31960 31962 &
Range
544 544 816 1014 1360 1690 !
Irrigated Farm
4560 4640 5130 5724 6840 7632 =
Dryfarming
27679 27759 31311 31608 44218 44548 *
Total
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Table 9. Comparison of annual profits before and after optimization of land use options (Rials per year)

sylibl Cuns 2l Syt Jesl Cons SHS Cans
standard setting land management practices current status
. . . Y
Sl e leg 5l JE Gl Sl e e 31 JS b Slan ileane 51 S S
after Optimization Before after Optimization Before after Before Land use
Optimization optimization Optimization  Optimization
5934956703 5934956703 5934956703 4776059832 3906956703 3144059832 &
Horticulture
9352697610 9352697610 9352697610 9352697610 9238547610 9238547610 &
Range
590530224 590530224 449076216 558043239 299476216 372143239 el
Irrigated Farm
1910560600 1877619900 1649619900 1840628520 1404490830 1567116084 2
Dryfarming
17755804437 17755804437 17386350429 16527429201 14849471359 14321866765 TJtsl
ota

il glady B 55 o Cand s 4 S (22151 (50 3l g Sl dm 03 S A 5 e Sl ek - V0 gl
Table 10. Changes in total net profit after optimization of the land use in relation to different options

il a3l A Sl w31 1S
After Optimization Before Optimization
sllbn) cons el S e Jesl Cns SFS Lerss
standard setting land management practices current status
Loy e e LIRS Sl ool 3l sy e oS Cansy
el 5l (JL 55 JL ) Increase (/) (Jle 55 JLy) Increase (/) (JL 55 L) current status
Increase (/) Amount (Rials/y) Amount Rials/y) Amount
(Rials/y)
24.20 17755804437 21.39 17386350429 3.68 14849471359 14321866765

il oy F 3 b Card s 4 S (2211 (501 (S5l w5l dm 03 JST Sl b Ol s -V g
Table 11. Erosion rate changes after land use optimizing changes in relation to different options

Sl a5l dn Sl ang Sl )3
After Optimization Before Optimization
standard setting land management practices current status
il Ao e il o e RAERgR e SIS o
Increase (/) (Jl 5 dLy) Increase (/) Ul 55 JLy) Increase (/) (Ul 53 L) current status
Amount (Rials/y) Amount (Rials/y) Amount (Rials/y)
60.95 27679 42.27 31311 0.75 44218 44548
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