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ABSTRACT

Land use planning aims to formulate activities, administer potential changes and prevent incompatible changes. The aim of this study 
is to prepare a land use plan for Chabahar County, Iran, based on a quantitative model using GIS. This study involves two main stages. 
First, the overlaying of geographical maps and preparing ecological capability maps of different land uses, like forestry, agriculture, range 
management, environmental conservation, ecotourism and development of villages, urban areas and industry using GIS. The second stage 
involves prioritizing the land uses taking into consideration the ecological and socio-economic characteristics of the study area and using a 
quantitative model. The results indicate that the proposed model provides better land use planning than Iran’s Makhdoom model. The new 
model provides clearer and more suitable uses for the land than those used currently. The results also indicated that the maximum area of 
proposed uses (52.17%) was related to ecotourism, showing this land use had high potential and socio-economic demands in study area. 
Also, minimum area of proposed uses was related to development. 
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Introduction

Land use planning is useful for planning the develop-
ment of an area as it aims to formulate activities, adminis-
ter potential changes and prevent incompatible changes, 
and so ensure sustainability (FAO 1993; Van Lier 1998; 
Makhdoom 2001; Cools et al. 2003; Jozi 2010). 

In addition to increasing food production, the loss of 
valuable land by degradation and deterioration should be 
restricted as much as possible. Due to potentially rapid 
degradation rates and slow regeneration, land is a limited 
non-renewable natural resource. Degradation results in a 
loss of production and a reduction in the capabilities of 
land to perform its functions (Ward et al. 1998; NEMA 
2004; Abu Hammad and Tumeizi 2010; Barzani and 
Khairulmaini 2013; Jafari and Bakhshandehmehr 2013).

Although perfect land use planning is a complex de-
cision making process, modern GIS technologies have 
made this task easier in two ways: (i) They allow one 
to work simultaneously on a large number of datasets, 
(ii) Some of the methods, techniques or models can be 
embedded in GIS used for the suitability analysis of areas 
of land (Pauleit and Duhme 2000; Swanson 2003; Nou-
ri and Sharifipour 2004; Gad 2015; Atalay 2016). For a 
more accurate land use planning a wider range of social, 
economic, physical and environmental indicators need to 
be included. Inclusion of geographical data in GIS allows 
these indicators to be used in a more sophisticated way in 
the decision making process of land use planning. How-
ever, for handling the datasets in a GIS environment it 
is necessary to include a geographical database manage-
ment system – especially, when the datasets are robust 
and complex. To build such a geographical database it 
is essential, first to prepare a conceptual model so that 
the data requirements and their interrelations are well 

defined and that the database can be used to store, mod-
ify and query the security of the data. Then, a number 
of Multi-Criteria Decision Making (MCDM) models or 
techniques embedded in the GIS can be used for land use 
suitability analysis, where the importance of each indica-
tor of land use is determined in a more sophisticated way 
based on subjective and or objective judgments. The lit-
erature indicates that Boolean and AHP methods, which 
are kinds of MCDM techniques, can be used for land 
use planning within a GIS (Bojo’rquez-Tapia et al. 2001; 
Biswas and Baran Pal 2005; Peel and Lloyd 2007; Gan-
dasasmita and Sakamoto 2007; Oyinloye and Kufoniyi 
2013; Farashi et al. 2016; Allaouia et al. 2018). 

Taking the above into consideration, the aim of this 
research is to prepare a quantitative method for the land 
use planning of the area studied within a GIS.

Materials and Methods

Chabahar County covers an area of 24,729 km2 and 
is located in the Sistan and Baluchistan province in the 
southeastern part of Iran (Fig. 1). Chabahar city is locat-
ed between longitude 60°37´E and latitude 25°17´N. This 
county is located near the warm waters of the Oman Sea 
and has a humid and warm climate. A systematic method 
known as the Makhdoom Model (Makhdoom 2001) was 
used for the analysis of maps in relation to the ecological 
and socio-economic resources of the area studied. This 
model is based on an applied and simple Boolean (bina-
ry) model.

Several maps were used to evaluate the ecological re-
sources of the area studied, the Digital Elevation Mod-
el (DEM), slope and aspect, soil data, erosion, geology, 
iso-precipitation (iso-hyetal), iso-thermal, iso-evapora-
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tion, climate, canopy percentage and type and water re-
sources data. These data were gathered from the records 
of different departments of the Ministries of Agriculture 
and Energy and Meteorology in Iran. The data obtained 
consists of two types: 1) attributed data and 2) GIS maps.

Fig. 2 shows the conceptual framework of land use 
planning for the proposed model. In fact, different eco-
logical capability models based on the Makhdoom 
method were used to evaluate ecological capability of 
different land uses including forestry, agriculture, range 
management, environmental conservation, ecotourism 
and development of villages, urban areas and industry 
(Makhdoom 2001). Based on these models, ecological 
suitability for forestry, agriculture, range management, 
environmental conservation, ecotourism and develop-
ment of villages, urbans and industry were 7, 7, 4, 3, 3 and 
3, respectively. The best and worst suitability’s are the first 
and the last in each model, respectively. Note that the eco-
logical suitability assessment was based on Boolean alge-
bra. The good and moderate ranges are shown in Table 1.

Based on Fig. 2 and ecological suitability maps, a land 
use planning map was prepared, which was done by in-

Fig. 1 Map showing the location of Chabahar Province in Iran.

Fig. 2 The conceptual framework of the proposed model for land use planning.

tersecting capability maps. Then the process of land use 
planning was done by evaluating four scenarios includ-
ing: a) present land utilization in the area studied and b) 
the economic, c) social and d) ecological needs of this 
area. All land uses were ranked for each scenario and 
then scored from 10 to lower base on their ranks and eco-
logical capability. For example if in one scenario, rank of 
forestry was placed in the third rank and its ecological ca-
pability was class two in a land unit; its score in first step 
was given 8 and then one score is lowered for its capabili-
ty reduction (class two) that makes its score number 7 for 
forestry in the land unit. This means that this one point re-
duction for forestry in three other scenarios was repeated 
because of one place of reduction compared to first class 
of ecological capability. If ecological capability class was 
class three, the reduction in each scenario would be two.

Ranking in the first scenario was done on the basis of 
current land use. For other scenarios a questionnaire was 
completed by 81 experts who ranked the different land 
uses for each scenario based on their knowledge and ex-
perience of the area studied. Averages of the results were 
used to rank different land uses in each scenario. Ques-
tionnaire filling is a good method for determining the 
socio-economic needs of an area, which depend on many 
things: socio-political characteristics, population com-
position, relative earnings, immigration, present land 
utilization, agriculture and animal husbandry, hygiene, 
health, education and other public services. 

To achieve a systematic analytical model, all maps were 
layered using a vector format in an ArcGIS software envi-
ronment. These maps were operated using ArcGIS and the 
appropriate utilization of each land unit was determined 
and prioritized. The appropriate utilizations are those 
that have the highest scores in the different scenarios.

Some of the processes were modified such as prepa-
ration of the environmental units and using the current 
land use map. In this research, the current systemic anal-
ysis for preparing environmental units was not utilized 
for assessing the ecological capability maps and land use 
planning by the quantitative model. It may be used only 
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Table 1 Moderate and Good classes for every use.

Indicators Class 
Forestry 
(class 1–4)

Agriculture and range 
management 
(class 1–4)

Ecotourism
(intensive) 
(class 1–2)

Development 
(class 1–2)

Altitude (m)

Good 0–1000

– –

400–1200

Good to moderate 0–1000 0–400, 1200–1800

moderate 0–1400 –

Mostly moderate 400–1800 –

Slope (%)

Good 0–25 0–5 0–5 0–12

Good to moderate 0–35 5–8 5–15 12–20

Moderate 0–45 – – –

Mostly moderate 0–55 8–15 – –

Precipitation 
(mm)

Good >800
Warm and moderate 
(Mediterranean to 
humid)

–

501–800

Good to moderate >800
Warm, moderate and 
cold (semi–arid to 
humid)

51–500, >800

Moderate >500
Warm, moderate, cold 
and super cold (arid to 
humid)

–

Mostly moderate >500 – –

Temperature 
(°C)

Good 18–21

–

21–24* 18.1–24

Good to moderate 18–21 18–21, 24–30 24.1–30, <18

Moderate <18, 18–30 – –

Mostly moderate <18, 18–30 – –

Sunny days*
Good to moderate 

– –
>15

–
Moderate 7–15

Relative hu-
midity (%)

Good to moderate 
– – –

40.1–70

Moderate <40, 70–80

Soil Texture 
& Type

Good 
Brown soil and forest semi 
humid to loam clay texture

Clay, loamy clay, humus Usually moderate Moderate (often)

Good to moderate 
Brown soil and forest semi 
humid to loam clay texture

Clay, loamy clay, humus 
clay, sandy loamy clay, 
sandy clay loam, clay 
loam, loam

Coarse, light, heavy Light (often)

Moderate
Brown soil to clay with loamy 
texture

Clay loam, loamy sand, 
loam clay sand, clay 
loam sandy, sand 

– –

Mostly moderate

Brown rendezina to clay 
with loamy texture, regosols 
brown soil, litosols to sand 
with loamy texture

Clay, loam clay, clay 
loam, loam 

– –

Drainage

Good Moderate to perfect Perfect Good Good

Good to moderate Moderate to good Good Moderate to poor Moderate

Moderate Rather incomplete to good Moderate to incomplete – –

Mostly moderate
Rather incomplete to mod-
erate

– – –

Depth

Good Deep Deep Deep Deep

Good to moderate Deep Moderate to good Semi deep Semi deep

Moderate Moderate to good Low to moderate – –

Mostly moderate Moderate to good – – –

Structure

Good 
Granulations fine to moder-
ate with a bit of gravel

Granulations fine to 
moderate with no grav-
el, with little erosion

Perfect evolution
Slight erosion with 
granulation moderate 

Good to moderate 
Granulations fine to moder-
ate with gravel

Granulating fine to 
moderate, no grav-
el, low to moderate 
erosion

Moderate erosion
Granulations fine, 
coarse and moderate 
with moderate erosion
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Structure 

Moderate
Granulations fine to moder-
ate with gravel

Granulations moderate 
to coarse with gravel, 
moderate erosion 

Moderate erosion
Granulations fine, 
coarse and moderate 
with moderate erosion 

Mostly moderate
Granulations fine to mod-
erate with rubble, low to 
moderate erosion

– – –

Fertility

Good Perfect Perfect Good to moderate Good

Good to moderate Good Good Low Moderate

Moderate Moderate to good Moderate – –

Mostly moderate Low to moderate – – –

Canopy 
Cover (%)

Good >80 –
Forest lands (with 
canopy cover > 50%)

0–25

Good to moderate 60–80 –
Forest lands (with 
canopy cover 5–50%)

26–50

Moderate 50–70 – – –

Mostly moderate 40–60 – – –

Annual 
Growth 
(m3)

Good > 6

– – –
Good to moderate To 6

Moderate To 5

Mostly moderate To 4

Quantity 
of water
for everyone 
(l/day)

Good – 6000–10000** > 40 < 225

Good to moderate 4000–6000 12–39.9 150–225

Moderate 3000–5000 – –

Mostly moderate To 3000 – –

Lithology

Good
Limestone and dolomite, 
shale, clay stone, Conglo-
merate and marl type 1

–

Pyroclastic rocks, 
granite ophiolite of a 
mixture of colours, sand 
dunes, continental shelf 
sediments

Sandstone, Ophiolite 
of a mixture of colours, 
continental shelf sedi-
ments

Good to moderate

Limestone and dolomite, in-
termediate pyroclastic rocks 
of eocene, shale, clay stone, 
conglomerate and marl type 
1, floodplain, ophiolite of a 
mixture of colours

Limestone and Dolo-
mite, sandstone, loess, 
schist and gneiss and 
amphibolite, quartzite, 
alluvial fans, flood plain

Limestone and do-
lomite, intermediate 
pyroclastic rocks of 
eocene, granite, alluvial 
fans, shale, clay stone, 
conglomerate, loess, 
alluvial terraces

Moderate

Limestone and dolomite, in-
termediate pyroclastic rocks 
of eocene, shale, clay stone, 
conglomerate and marl type 
1, granite, schist and gneiss 
and amphibolite, floodplain, 
ophiolite of a mixture of 
colours

– –

Mostly moderate

Limestone and dolomite, in-
termediate pyroclastic rocks 
of eocene, sandstone, shale, 
clay stone, conglomerate and 
marl type 1, granite, schist 
and gneiss and amphibolite, 
floodplain, ophiolite of a 
mixture of colours, loess

– –

* in spring & summer seasons; ** m3/ha

for assessing small areas with a low diversity (e.g. small 
watershed). Hence, for assessing larger areas (e.g. large 
watersheds, counties and provinces), preparation of en-
vironmental units involves not using the same amount of 
information used in the ecological capability models. So, 
in the present study all indicator maps related to different 

ecological capability models were overlaid in GIS. Other 
modifications of the processes that were done for assess-
ing the land use planning model included:
a) Prioritization of each use based on the highest score 

obtained by summing the scenarios’ scores (ecologi-
cal, economic, social, area) (Makhdoom 2001).
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b) Because of the socio-economic position of the pop-
ulation, especially in rural areas, the following land 
uses were included in the land use planning process:
1) Irrigated land.
2) Settlement lands (urban, rural and industrial area).
3) Dense forests taking into consideration compati-

bility of uses (e.g. conservation).
4) Lakes and river beds.
Finally, land use planning maps for Chabahar Coun-

ty were developed considering the ecological and so-
cio-economic characteristics of the area. The process of 
evaluation included the steps presented in Fig. 2.

Results

For each model, the related indicators were overlaid 
and then the land capability maps were assessed. The ca-
pability maps are shown in Figs 3 to 8 and the percent-
age of the area suitable for different uses is presented in 
Table 2.

After that, land capability maps were overlaid and land 
use planning map (Fig. 9) by quantitative approach was 
assessed. A comparison of the percentage of the land cur-
rently in different land use categories and that proposed 
by the land use maps is presented in Table 3. The main 
results of this comparison is that the areas currently as-
signed to forestry and range management are greater than 

Table 3 Comparison of the percentage of the land currently under 
different types of land use and that proposed by the land use maps.

Percentage of 
proposed land use

Percentage of
current land use

Land Type

0.854.80Forestry

52.17–Ecotourism

0.030.03
Urban, rural and 
industrial development

0.220.47Irrigated

2.6648.33Range management 

0.2710.30Dry farming

6.5035.79
Environmental  
conservation

35.44–
Ecotourism-
conservation

––Saline land

1.0535.30Bare land

that proposed by the land use model. A lot of barren land 
in this area could potentially be used for other purpos-
es, such as ecotourism and environmental conservation. 
Fig. 9 and Table 2 also show a maximum percentage area 
of 52.17% is suitable for ecotourism. Also, little of area 
is currently used and suitable for future development.

Discussion and Conclusions

Arid and semi-arid regions in Iran are undergoing 
rapid desertification in response to climate warming and 
anthropogenic disturbances. Hence, it should be noted 
that the establishment of the best land use is needed for 
land improvement. Thus, there is a need to improve land 
use planning. Land degradation can be due to natural 
hazards, direct and indirect causes. Direct causes include 
unsuitable land use and inappropriate land management 
practices, for example cultivation of steep slopes (Masou-
di 2010; Masoudi et al. 2018). Some anthropogenic activ-
ities like deforestation, using rangelands for cultivation, 
mining and urbanization, destroy the natural vegetation 
and degrade the land. All these activities have to be con-
trolled by incorporating the capacity of natural vegetation 
to sustain them (Masoudi 2010; Atalay 2016). In regions 
such as the eastern part of the Mediterranean, factors af-
fecting changes in land use (e.g. Population and Urban 
Expansion) result in the degradation of the land (Abu 
Hammad and Tumeizi 2010; Masoudi et al. 2018), which 
also applies to Iran and, in particular, the area studied. 
Determination of the appropriate use of land and pre-
venting further destruction of resources due to popula-
tion increase should be included in strategies proposed 
for stable expansion (Bocco et al. 2001; Prato 2007).

By employing GIS and combining the various vector 
layers of the area, which represent its ecological resourc-
es, one can obtain a map showing the most appropriate 

Table 2 Percentage of area suitable for different uses.

PercentClassLand Type

0.032

Agriculture

2.72 × 10−53

0.124

79.905

19.966

4.47 × 10−77

0.141

Range management 
& dry farming

79.902

19.963

4.47 × 10−74

0.894

Forestry
15.905

11.706

71.487

35.791

Conservation 22.302

41.903

2.831

Ecotourism 85.822

11.343

02Development of urban 
and rural areas, industry 1003 
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Fig. 3 Land map showing suitability of areas for irrigation agriculture 
(Note: class 2 → Good to moderate; class 3 → Moderate; class 4 → 
Mostly moderate; class 5 → Moderate to poor; class 6 → poor; class 7 → 
unsuitable).

Fig. 4 Land map showing suitability of areas for range management and 
dry farming (Note: class 1 → Good; class 2 → Moderate; class 3 → Poor; 
class 4 → unsuitable).

Fig. 5 Land map showing suitability of areas for forestry (Note: class 4 → 
Mostly moderate; class 5 → poor; classes 6 and 7 → unsuitable).

Fig. 6 Land map showing suitability of areas for environmental con-
servation (Note: class 1 → Good; class 2 → Moderate; class 3 → un suit- 
able).
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use of the land in an area. However, determination of the 
priorities for the most appropriate uses of land in these 
maps must take into consideration the socio-economic 
conditions in an area or the tendency of residents to uti-
lize the land for certain specific uses.

The capability of areas to sustain particular uses can 
be reduced by taking into consideration their ecological 
suitability. This is included in the agricultural and for-
estry maps with 7 classes, and urban development and 
ecotourism maps with 3 classes. Use for ecotourism was 
included because ecotourism is very important in the 
area studied. Based on the results, the minimum and 
maximum percentages of area that should be used for de-
velopment and ecotourism, respectively, can be defined. 

The application of Boolean logic to land use evalua-
tion has been criticized by many authors (Burrough et 
al. 1992; Davidson et al. 1994; Baja et al. 2006; Amiri et 
al. 2010). In the classic methods like the FAO model for 
evaluating land use (FAO 1976) the use of maximum lim-
itation make the classification quite rigorous. Because, 
in Boolean logic, only one index with a lower effect is 
enough to reduce the suitability of land from highly suit-
able to unsuitable.

Amiri et al. (2013) utilized methods for assessing 
the ecological capability of forestry in Dohezar and Se-
hezar (33, 34), a watershed of Tonekabon city in the 
Mazandaran Province in Iran. Their findings indicate 

Fig. 8 Land map showing suitability of areas for urban, rural and in- 
dustrial development (class 3 → poor and unsuitable).

Fig. 7 Land map showing suitability of areas for ecotourism (Note: class 
1 → Good; class 2 → Moderate; class 3 → unsuitable).

Fig. 9 Land use planning map.
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that the Analytical Hierarchy Process (AHP) and the 
OWA method was better than other models, even those 
based on Boolean logic, which is supported by the results 
presented here.

Babaie-Kafaky et al. (2009) show that if the impor-
tance of the multiple-use of Zagros forests is not recog-
nized in the management of this forest it will lose many 
of its recreational, natural ecosystem characteristics and 
countless other values. 

Examining the land planning maps proved that be-
sides being useful for a single purpose, they can be po-
tential used for many purposes. However, in any one 
unit, no more than a single type of utilization can ulti-
mately be implemented (Makhdoom 2001). The best use 
for each unit should be determined by prioritizing the 
socio-economic conditions in an area and the resident’s 
way of life and their tendency to use land in a specific 
way. To this end, it is best to consider the following points 
in prioritizing our findings. In units where there are no 
socioeconomic limitations, the priority is the one with 
the highest potential (Espejel et al. 1999). The priority 
of land use in some of the units is determined based on 
political needs, and there is no possibility of changing it 
(Pierce et al. 2005). In some units, where one use has no 
advantage over another, multiple uses may be proposed 
(Makhdoom 2001). Generally, current research imple-
mented reforms in Makhdoom’s model, which is now 
more suitable for land use planning. Makhdoom’s model 
and the modified Makhdoom’s model have been evalu-
ated in Jahrom and Firuzabad Townships in southern 
Iran (Asadifard 2015; Masoudi and Jokar 2016; Razaghi 
2016). After validation of the two models, the results 
showed that the modified model was more accurate for 
land use planning in the areas studied. 

Due to the importance of natural hazards, such as 
drought and climate change, they should be considered 
in future research. To increase the model’s accuracy, 
methods such as AHP and ANP for Weighting and Fuzzy 
methodology are also recommended.

Acknowledgements

The authors are thankful to the governmental offices 
in Iran that provided the data, maps and reports for this 
land use planning work. 

REFERENCES

Abu Hammad A, Tumeizi A (2010) Land degradation: socioeco-
nomic and environmental causes and consequences in the East-
ern Mediterranean. Land Degrad Develop 23: 216–226.

Allaouia H, Guoa Y, Choudhary A, Bloemhof (2018) Sustainable 
agro-food supply chain design using two-stage hybrid mul-
ti-objective decision-making approach. Comput Oper Res 89: 
369–384.

Amiri MJ, Salman Mahini A, Jalali SGH, Hosseini SM, Azari Deh-
kordi FA (2010) Comparison of maps overlay systemic method 

and Boolean-fuzzy logic in the ecological capability evaluation 
of No. 33 and 34 watershed forests in Northern Iran. Environ 
Sci 7: 109–124. (in Persian).

Amiri MJ, Salman Mahini A, Jalali SGH, Hosseini SM, Azari Deh-
kordi FA (2013) OWA Analysis for ecological capability assess-
ment in watersheds. Int J Environ Res 7: 241–254.

Asadifard E (2015) Landuse planning in Firuzabad township based 
on modifying method of current model using GIS. M.Sc. The-
sis, Faculty of Agriculture, Shiraz University. (in Persian).

Atalay E (2016) A New approach to the land capability classifica-
tion: Case study of Turkey. Procedia Environ Sci 32: 264–274.

Babaie Kafaky S, Mataji A, Ahmadi Sani N (2009) ecological ca-
pability assessment for multiple-use in forest areas using GIS-
based multiple criteria decision making approach. Am J Envi-
ron Sci 5: 714–721.

Baja S, Chapman DM, Dragovich DA (2006) Conceptual model 
for defining and assessing land management units using a fuzzy 
modelling approach in GIS environment. Environ Manage 29: 
647–661.

Barzani M, Khairulmaini OS (2013) Desertification risk map-
ping of the Zayandeh Rood Basin in Iran. J Earth Syst Sci 122: 
1269–1282.

Biswas A, Baran PB (2005) Application of fuzzy goal programming 
technique to land use planning in agricultural system. Omega 
33: 391–398.

Bocco G, Mendoza M, Velazquez A (2001) Remote sensing and 
GIS-based regional geomorphological mapping-a tool for land 
use planning in developing countries. Geomorphology 39: 
211–219.

Bojo’rquez-Tapia L, Di’Az-Mondrago NS, Ezcurra E (2001) GIS-
based approach for participatory decision-making and land 
suitability assessment. Int J Geogr Info Sci 15: 129–151.

Burrough PA, MacMallin RA, van Deursen W (1992) Fuzzy classi-
fication methods for determining land suitability from soil pro-
file observations and topography. J Soil Sci 43: 193–210.

Cools N, De Pauw E, Deckers J (2003) Towards an integration of 
conventional land evaluation methods and farmers’ soil suit-
ability assessment: a case study in north-western Syria. Agric 
Ecosyst Environ 95: 327–342.

Davidson DA, Theocharopoulos SP, Bloksma RJA (1994) Land 
evaluation project in Greece using GIS and based on Boolean 
and Fuzzy set methodologies. Int J Geogr Inf Syst 8: 369–384.

Espejel I, Fischer DW, Hinojosa A, GarcõÂa C, Leyva C (1999) 
Land use planning for the Guadalupe Valley, Baja California, 
Mexico. Landscape Urban Plan 45: 219–232.

Farashi A, Naderi M, Parvin N (2016) Identifying a preservation 
zone using multi criteria decision analysis. Anim Biodivers 
Conserv 39: 29–36.

Food and Agriculture Organization of the United Nations (FAO) 
(1976) A framework for land evaluation. Soils Bulletin 32, Soil 
resources development and conservation service land and wa-
ter development division, Rome.

Food and Agriculture Organization of the United Nations (FAO) 
(1993) Guidelines for land use planning. Soil Resources, Man-
agement and Conservation Service, Rome.

Gad A (2015) Land capability classification of some western desert 
oases, Egypt, using remote sensing and GIS. The Egyptian Jour-
nal of Remote Sensing and Space Sciences 18: S9–S18.

Gandasasmita K, Sakamoto K (2007) Practical application of a 
land resources information system for agricultural landscape 
planning. Landscape Urban Plan 79: 38–52.

Jafari R, Bakhshandehmehr L (2013) Quantitative mapping and 
assessment of environmentally sensitive areas to desertification 
in central Iran. Land Degrad Develop 27: 108–119.



European Journal of Environmental Sciences, Vol. 9, No. 1

20 Hamid Reza Jahantigh, Masoud Masoudi, Parviz Jokar

Jozi SA (2010) Evaluation of Ecological Capability using Spatial 
Multi Criteria Evaluation Method (SMCE) (Case study: Imple-
mentation of Indoor Recreation in Varjin Protected Area-Iran). 
IJESD 1: 273–277.

Makhdoom M (2001) Fundamental of Land Use Planning. Tehran 
University Press, Tehran. (in Persian).

Masoudi M (2010) Risk assessment and remedial measures of land 
degradation in parts of Southern Iran. Lambert Academic Pub-
lishing (LAP), Germany. 

Masoudi M, Jokar P (2016) Suggestion the proposed model of 
EMOLUP, with new approach in land use planning (step two: 
prioritizing for different land uses). Environ St 14: 23–36. (in 
Persian).

Masoudi M, Jokar P, Pradhan B (2018) A new approach for land 
degradation and desertification assessment using geospatial 
techniques. Nat Hazards Earth Syst Sci 18: 1133–1140.

National Environment Management Authority (NEMA) (2004) 
Land use and environment, report on the state of the environ-
ment in Kenya. A publication of the National Environment 
Management Authority (NEMA), Kenya.

Nouri J, Sharifipour R (2004) Ecological capability evaluation of 
rural development by means of GIS. Iran J Environ Health Sci 
Eng 1: 81–90.

Oyinloye M, Kufoniyi O (2013) Application of IKONOS satellite

 images in monitoring of urban land use change in Ikeja, GRA, 
Lagos, Nigeria. IJESI 2: 1–10.

Pauleit S, Duhme F (2000) GIS Assessment of Munich’s urban for-
est structure for urban planning. J Arboric 26: 133–141.

Peel D, Lloyd M (2007) Neo-traditional planning. Towards a new 
ethos for land use planning? Land Use Policy 24: 396–403.

Pierce SM, Cowling RM, Knight AT, Lombard AT, Rouget M, Wolf 
T (2005) Systematic conservation planning products for land 
use planning: Interpretation for implementation. Biol Conserv 
125: 441–458.

Prato T (2007) Evaluating land use plans under uncertainty. Land 
Use Policy 24: 165–174.

Razaghi S (2016) Assessment and comparison of land use planning 
in Sepidan region using models of Makhdom, MCE and EMO-
LUP. M.Sc. Thesis. Faculty of Agriculture. Shiraz University. (in 
Persian).

Swanson E (2003) Geographic information system (GIS) informa-
tion enhanced land use planning. Michigan Centre for Geo-
graphic Information Department of Information Technology. 

Van Lier H (1998) The role of land use planning in sustainable ru-
ral systems. Landscape Urban Plan 41: 83–91.

Ward D, Ngairorue BT, Kathena J, Samuels R, Ofran Y (1998) Land 
degradation is not a necessary outcome of communal pastoral-
ism in arid Namibia. Arid Environ 40: 357–371.


