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Table 1- General specifications of climatological and synoptic stations covering Sistan region
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Figure 1- Location of the study area
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Table 2- The importance of factors for land suitability assessment

(AHP) (439
Weight (AHP)
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0.125 ) 1
Map fuzzy texture soil
W) 6}15 LS
0.044 2
Fuzzy slope map
s d'lé Foa
0.019 . 3
Fuzzy direction map
5L ol A
ks
0.163 e 4
Fuzzy precipitation map
‘ll_,uﬁjdﬂlssﬁuj;
0.056 = e 5
Fuzzy cluster of land use and land cover
ool> 5l alols o518 acis
0.042 . 6
Fuzzy road distance map
o anlpl g ailsog, 5 alols o3l asss
0.121 ) ) 7
Fuzzy of distance from rivers and streams map
Ll gl olSigSus 3l alold acss
0.046 o ’ 8
Map of distance from human settlements
35 g B (5516 Akl
0.076 - 9
Fuzzy evapotranspiration map
Loo (538 ass
0.234 10
Fuzzy temperature map
o3 o58 azds
0.064 e 11

Fuzzy altitude map

Consistency ratio = 0.04
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Table 3- The used mapes in implementing the MCE method

& ool a4l b 3
Source Scale Name of layer Row
P S atss 1:250000 s 1
FAO soil map Soil
ane SBLS] 5 (ulid e Jlosle 1:250000 S 2
Geological survey of minerals Rock
oS S)fo s plejle 1:250000 g 3
National mapping agency Altitude
o8 Sl plesl 1:250000 e 4
National mapping agency Slope
oS St plajle 1:250000 ==z 5
National mapping agency Direction
oS swlidlsn lesle Lo 6
National Meteorological Organization Temperature
195 lilgn olesble SHk 7
National Meteorological Organization Precipitation
2955 (ldlse ol B g P 8
National Meteorological Organization Evapotranspiration
S5l e g0l Lol ool> aSlis 9
Road and Urban Development Organization Road network
(V17 OLI saizmin) Conad o)lgale pgas 5l 2l 5l 3 mls 10
Extracted from landsat satellite image (OLI 2016 Sensor) Land use
(V17 OLI saizmin) conad o)lgale pgas 5l 2l 5l LS aig o513 1
Extracted from landsat satellite image (OLI 2016 Sensor) Density of vegetation cover
2bl el skl g s o &b 12
Extracted from Land Use Map water resources
Sl sb g Glians ol gladhie O ool alsog, 5l alold 13

Regional Water Organization of Sistan and Baluchestan Province

Distance from the river
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Table 4- Maps used to assess land suitability for isabgol cultivation

oolasiw! 0550 Cudgaxe gbd Al
Restriction maps used

oolawl 050 Jolgs gl 4l
Factor maps used

ool 5l s ¥e il
Buffer 30 meters from the road
doye Al sl ol
Slope above 8%
banlpl 5 wlssg, 5l s o8+ 3
60m buffer of rivers and waterways
Sl slo oB3gS 5l 550 Ve e AL
100 m buffer from human settlements

S cdl o5l asss
Map fuzzy texture
b 55 Ak
Fuzzy slope map
Sz 63 anEs
Fuzzy direction map
ook sl ans
Fuzzy precipitation map
2l Gikig 5 58 65wtk
Fuzzy cluster of land use and land cover
Lool> 5l alols o3l anis
Fuzzy road distance map
Lo aalpl 5 ailssg, 5l alold o5l azas
Fuzzy of distance from rivers and streams map
sl slo o8 sSus 5l alols asis
Map of distance from human settlements
B gy ) ks
Fuzzy evapotranspiration map
Los (53l asss
Fuzzy temperature map
el o3l azas
Fuzzy altitude map
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Table 5- Method to fuzzify and control points of factors in assessing the suitability of isabgol

05yl oS Jalge J i bl g (536 ) Jole
Fuzzy Approach and control points for isabgol Factor
IS
o e V0 5l i (sl e V0 BV (o e Vet b Lho elis| )
J shape Altitude (m)
to 1100 meters one, 1100 to 1500 meters subtracted, more than 1500 meters zero -
obs
o yiian g LS A ALY ) a0 F U o ) )
Linear Slope %6)
0 to 4 degrees 1, 4 to 8 degrees is descenting and more is zero
N e lP 305 Jled 5 370 S pln Ca Gen s B0 e g o oz 3
South and southeast without direction is one, east and north east is 0.6 and more is 0.1 aspect
Aol 0l (o ooy (o5 m (D oy o9 smd) R0 Sl (B eegd — S (09! Sl el
Sandy loamy, loam, sandy is onem lomy sand, sand clay loamy, silty caly loam is 0.5 and soil texturAe 4
other is zero
# Jgoz Gillas 2l s 5 608 5
According to Table 6 Land use and land cover
a5l § ailsag, alold
Fo gl als s o9 4500
. Distance of rivers and waterways 6
Decrease line of 60
(m)
o Yeu g
il i g b b LY. ) la ool 3l alols
7
0 to 30 zeros Distance from road (m)
From 30 to 500 constants and more decreasing
elS i 5,20 100060 L, 5l alold
8
0 to 100 zeros and more decreasing Distance from village (m)
1 i 9135 20581135 550 405060 Al b oSl
9
0 to 50 is zero; 50 to 135 increasing; 135 and more is 1 Average annual precipitation (mm)
2ol iy 930 520 2153120 512 201250 allls Les (psSike
10
0 to 12 is zeros; 12 to 20 increasing; 20 to 30 increasing and more decreasing Average annual temperature (°C)
als s Gl 3,05 g s "

Decreased linearly

Annual evapotranspiration
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Table 6- Fuzzy land use category and its priorities for evaluation of isabgol land suitability

gl ol pbiey g g5 Ol s,
Priority Land use and land coverage  Row
0 1
Water resources
&t
0.6 2
Garden
»b
0.8 3
Arid
S (505 b9
0 _ 4
Rock outcropping
Ui
0 5
Wetland
0 6
Sandy hill
6)‘&&3—'.’
0.3 7
Forestry
BN
0.2 8
Woodlands
o9 azl o
0 9
Saline lake
5% 2]
0 ) 10
Saline lands
SigkeS
1 11
Cropland
rd @ e
0.7 12
Poor rangeland
bgle @iy
0.7 . 13
Medium rangeland
J ows
0 14
Stream
SR Bblo
0 15
Urban area
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Table 7- MCE formula for isabgol
w}L») 6)l5 azas) + (+/+0F x ‘sb‘)l LS)'.')lS Lg)'l_é asg) + (+f£F x &La;)\ Lg)'l_é azi) + (1 FFA x el G)ls ans) + (+/ VA x Sy G)lj asa):MCE

x iyl 3L acai) + (/- F x oolr 5l alols g5l azi) + (Y x alssg, 5l alols g5ls aci) + (VYO x SB35 azi) + (+/+0F x Slil sla o
x Loosla oo asd x glas,| gy aiii x ailog, crder aidi x o Cpdgr 4i) x (+IVF x 5,85 5 e (55 ai) + (/YY x Los (g5l azii) + (+/\FY

(Sl slo ol85igSs (yelgy i
MCE: (Fuzzy map of direction x 0.019) + (Fuzzy map of slope x 0.0448) + (Fuzzy map of height x 0.064) + (Fuzzy map of land use x
0.056) + (Fuzzy map of human settlements x 0.056) + (Fuzzy map of soil x 0.125) + (Fuzzy map of distance from the river x 0.12) +
(Fuzzy map of distance from the road x 0.04) + (Fuzzy map of rainfall x 0.163) + (Fuzzy map of temperature x 0.23) + (Fuzzy map of
evapotranspiration x 0.76) + (Boolean map of slope x Boolean map of river x Boolean map of elevation x Boolean map of road x

Boolean map of human settlements)
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Table 8- Land area (ha) for each category of Sistan land suitability for isabgol cultivation
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Table 9- Land area for each category of land suitability of Sistan based on AHP and Boolean model for isabgol cultivation
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Abstract

Introduction: Because of the ever-increasing human population and the limited quantity of resources that
are currently accessible, it is imperative that these resources be used as effectively as possible. The Sistan
region experiences a significant lot of hardship in terms of the availability of water and soil that are suited
for agricultural purposes (Wang et al., 2015). The elimination of discrimination between different regions,
the guaranteeing of food security, and the lessening of the severity of deprivation among the population of
the world are some of the key objectives of sustainable agriculture in the context of environmental
protection (Shokati and Feizizadeh, 2019). The cultivation of medicinal plants such as isabgol, which have
a low requirement for moisture, a high tolerance to drought, and a high value added, are key solutions for
dealing with a multitude of environmental, economic, and social constraints in the Sistan region
(Asgharipour and Rafiei, 2010). Using a method known as spatial analysis, the purpose of this study was to
determine the agro-ecological zoning of the isbgol plant in the Sistan region in order to identify potential
areas for the cultivation of this plant in the Sistan region. This was accomplished in order to fulfill the
objective of this research.

Materials and methods: In the course of this research, the climatic, topographic, and hydrological
layers of the area were analyzed. The appropriate planting areas were zoned using a Geographic
Information System (GIS) technique that consisted of Boolean models and Hierarchical Analysis
Processing (AHP). In this study, equivalence maps were created with Arc/GIS 10, and then the two-
dimensional matrix of each layer was mapped in order of importance using the Idrisi software.
Finally, the degree of importance of each component was calculated. At the very end of the process,
final maps were produced by combining existing maps in Arc/GIS 10.

Results and discussion: According to the findings, only 11 percent of the total arable land area is
suitable for the cultivation of isabgol, while 42 percent is suitable, 42 percent is moderately suitable,
31 percent is marginally suitable, and 14 percent is not suitable at all. According to the final map,
the areas of the Sistan area that have the greatest potential for isabgol cultivation include the
northern parts of the area, as well as parts of the west and southwest, and a small portion of the
northeast of the region. Isabgol could be grown successfully in the majority of Zabol's landscapes
thanks to the region's favorable growing conditions. However, there are areas of the northwest and a
portion of the southwest and northeast, as well as scattered parts of the west and southwest and a
portion of the northeast, that are not appropriate for the cultivation of isabgol. Due to the high
precision of the Boolean model and the inherent limitations of the AHP model in this respect, the
Boolean model also provides better results than the AHP model. Therefore, it is possible to draw the
conclusion that the final map that was derived from the Boolean model is very accurate and that it
can be used for locating suitable land areas for isabgol in arid and semiarid regions of Iran.
Conclusion: It is possible to apply feasibility assessment models for the aim of management awareness in
order to plan appropriately and to maintain environmental sustainability. This can be accomplished through
the utilization of management awareness. These models are used to identify medicinal plants that are
capable of thriving in each region and are suited for cultivation there. In addition, prospective land-based
planning is the best alternative for averting the ongoing crises and lessening the impacts on the
environment. This is because prospective land-based planning is focused on looking forward.

Keywords: Feasibility study, Boolean model, AHP, Medicinal plants, GIS
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