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Figure 1. Location of the Chehel-Chai watershed in Golestan province and Iran
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Figure 2. Land suitability map for terracing
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Figure 4. Land suitability map for agroforestry


http://dx.doi.org/10.52547/jwmr.12.23.169
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.16.1
http://jwmr.sanru.ac.ir/article-1-1062-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.22516174.1400.12.23.16.1 ]

[ DOI: 10.52547/jwmr.12.23.169 ]

VYo

Sl Bl sl 9 G (53 Sy lBies e ey 41 b

I7°0'0"N 37°4'0"N 37°8'0"N IP12'0"N

36°56'0"N

I14'0"N 37°8'0"N IPI0"N

IT0'0"N

SS°27'30"E SS°32'30"E SS5°37'30"E
1 1 1

N

A_ZES claiad
| RN TR

o

1725 2/5 s 7/5 10 = s

L] L) L]
SS°27°'30"E SS5°32'30"E S55°37'30"E

G adge gy Lol cwls asas -0 s
Figure 5. Land suitability map for forage
55°27l'30" E

55°32.' 30"E 55°37.'30 “E

N

5

25 25 s 75 10

IT0'0"N

L] 1 L)
SS°27'30"E S5°32'30"E SS5°37'30"E

S S sl o)) s asis =5 JSs
Figure 6. Land suitability map for forestry

37°0'0"N I1°4'0"N I7°8'0"N I°12'0"N

36°56'0"N

Ve lianl g 5lee VY o)les /emdjlgd Jlo juul 055 Cape doliiangh

IT8'0"N IPI'0"N

I40"N


http://dx.doi.org/10.52547/jwmr.12.23.169
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.16.1
http://jwmr.sanru.ac.ir/article-1-1062-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.22516174.1400.12.23.16.1 ]

[ DOI: 10.52547/jwmr.12.23.169 ]

S &5 o)l g dd (oo sy o e (e 43y

\\d w2l olaidl Lls 5 0jlkaedin SbjHl 3,500, il edlatwl b Sl (60,8 (s5loains
SS°27'30"E SS°32'30"E SS°37'30"E
L i 1 1 A 1
N

= =
= 5
= =
= -
= =
g — >
- 5
= =
S _ e
£ =
o =
= =
= -
£ B:
= =

A_ZES sladal

— Rl
= i .o Ladls
:c o 125 2/5 5 75 10 =
=
S L] L] L] L] L
= 55°27'30"E 55°32'30"E 55°37'30"E

Wlag) LS ol galgr (slsl qunls acds —v S
Figure 7. Suitability map afforestation and riparian forest buffers

55°27'30"E
1 1

55°32'30"E 55°37'30"E
A A1 i |

JACN  IRON 3NN
|

300N

N

|
37°4'0"N I7°8'0"N I°12'0"N

300N

;L {l al

= llometers

o = 0o 1/25 2/5 5 7/5 o DT Py

:)I‘-

= T T T T T
55°27'30"E 55°32'30"E 55°37'30"E

|
36°56'0"N

MOLA g, 4 sl ez sl 039 (o) 8 s oles asis —A S
Figure 8. Final map of land use suitability of Chehel-Chay watershed by MOLA method

9 (409 CullS sloidin L) ()8 edgle (o 0355 cudlS
g5 Clls sl L) wlagy )L (25wl slo
2 el 5 )l g sl aize (185 3 L (psie
Wl Yo g5yd0by 381 b (oolpiuin s p)lS 51 S

() Jga) ol Cawsday (5 0)18" yo Atz & dg00 S

b ol (5525 (goUalBl Julodige s gl
Tobeo & g8lio Comdd (g 31 03Liku]
L) ool5 59y CudS Copte b (gl adlllae ol
CaslS sl L) ()88l (a0 g puS CudlS dlpiddig
Gl Sl b) (5 ym0yl89 )51 (S 5 (Y slaaisS
Moy L) )8R (paS Jpazme 5 53,5 o3


http://dx.doi.org/10.52547/jwmr.12.23.169
https://dor.isc.ac/dor/20.1001.1.22516174.1400.12.23.16.1
http://jwmr.sanru.ac.ir/article-1-1062-fa.html

[ Downloaded from jwmr.sanru.ac.ir on 2025-07-05 ]

[ DOR: 20.1001.1.22516174.1400.12.23.16.1 ]

[ DOI: 10.52547/jwmr.12.23.169 |

A\4%

Table 1. Benefit-cost ratio of the proposed uses
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Abstract

Land use optimization for proper utilization of land resources has always been one of the main
issues in natural resource planning. To avoid the adverse effects of improper land use,
management programs should be designed that incorporate land use optimization. In this
research, land use optimization has been performed for the Chehelchay watershed, with an area
of 25680 hectares in Golestan province, in order to prevent improper land utilization which
threatens economic and social sustainability of the watershed. For this purpose, an optimal land
use map was created using multi-criteria evaluation method together with economic evaluation
of land uses based on the benefit-to-cost ratio. Proposed land uses and protection actions for the
Chehelchay watershed include terracing, orchards, agroforestry, forage cultivation, afforestation
and riparian forest buffers. To assess land suitability for different uses, several data layers were
input and analyzed in Terrset software. Each of the factors (i.e. data layers) was standardized
between zero and one. Then, the layers were combined using Multi-Criteria Evaluation (MCE)
method to generate fuzzy suitability map for each land use. In the final map, suitability values
range between zero (not suitable) and one (perfectly suitable). Also, considering the costs of
establishment, maintenance and income of each of the proposed land uses during a 30-year
planning horizon, benefit-to-cost ratio was calculated for each land use. The results of the
economic evaluations indicated that all of the proposed land uses are profitable. Finally, based
on the results of multi-criteria evaluation and economic evaluations, the optimized areas for
each proposed land use were determined across the watershed.

Keywords: Benefit-Cost Ratio, Land Suitability, Optimize Use, The Planning Horizon
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