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ABSTRACT 

Food security has been an ongoing concern of governments and international 

organizations. One of the main issues in food security in Developing and Sanctioned 

Countries (DSCs) is establishment of food industries and related distributions in 

appropriate places. In this respect, geospatial technology offers the most up-to-date Land 

Cover (LC) information to improve site selection for assisting food security in the study 

area. Currently food security issues are not comprehensively addressed, especially in 

DSCs. In this research, ASTER L1B and LANDSAT satellite data were used to derive 

various LC biophysical parameters including build-up area, water body, forest, citrus, 

and rice fields in Qaemshahr city, Iran using different satellite-derived indices. A 

Product Level Fusion (PLF) approach was implemented to merge the outputs of the 

indices to prepare an improved LC map. The suitability of the proposed approach for LC 

mapping was evaluated in comparison with Support Vector Machine (SVM) and 

Artificial Neural Network (ANN) classification techniques. For implementing site 

selection, the outcomes of satellite-derived indices, as well as the city, village, road, 

railway, river, aqueduct, fault, casting, abattoir, cemetery, waste accumulation, 

wastewater treatment, educational centre, medical centre, military centre, asphalt factory, 

cement factory, and slope layers were obtained using Global Positioning System (GPS), 

on-screen digitizing, and image processing were used as input data. The Fuzzy Overlay 

and Weighted Linear Combination (WLC) methods were adopted to perform site 

selection process. The outcomes were then classified and analyzed based on the 

accessibility to main roads, cities and raw food materials. Finally, the existing industrial 

zones in the study area were evaluated for establishing food industries based on site 

selection results of this study. The results indicated higher performance of PLF method 

to provide up-to-date LC information with an overall accuracy and Kappa coefficient 

values of 95.95% and 0.95, respectively. The site selection result obtained using WLC 

method with the accuracy of 90% was superior, thus it was selected for further analyses. 

Based on the achieved results, the study has proven the applicability of current satellite 

data and geospatial technology for food industry site selection to resolve food security 

issues. In conclusion, site selection using geospatial technology provides a great 

potential for a reliable decision-making in food industry planning, as a significant issue 

in agro-based food security, especially in sanctioned countries.  
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ABSTRAK 

Keselamatan makanan sentiasa menjadi kebimbangan kerajaan dan organisasi 

antarabangsa. Satu daripada isu utama di negara-negara membangun dan yang menerima 

sekatan Developing and Sanctioned Countries (DSCs) ialah penentuan industri makanan dan 

taburan tempat-tempat sesuai yang berkaitan. Sehubungan ini, teknologi geospatial 

menawarkan informasi litupan tanah (LC) paling terkini bagi memperbaiki pemilihan tapak 

untuk membantu keselamatan makanan dalam kawasan kajian. Ketika ini pemilihan tapak 

belum lagi dikaji dengan komprehensif, terutamanya di DSCs. Di dalam kajian ini, data 

satelit ASTER L1B dan LANDSAT digunakan bagi memperolehi pelbagai parameter 

biofizikal LC termasuk kawasan membangun, bahagian air, hutan, sitrus dan sawah padi di 

bandar Qaemshahr, Iran menggunakan indeks-indeks terbitan satelit yang berbeza. Kaedah 

pelakuran tahap produk (PLF) telah dilaksanakan untuk menggabung output indeks-indeks 

bagi menyediakan peta LC yang lebih baik. Kesesuaian kaedah dicadangkan bagi pemetaan 

LC telah dinilai berbanding dengan teknik klasifikasi mesin vektor sokongan (SVM) dan 

rangkaian neural tiruan (ANN). Untuk melaksanakan pemilihan tapak, hasil daripada indeks-

indeks terbitan satelit dan data bandar, kampung, jalan raya, landasan keretapi, sungai, 

saluran air, gelinciran, penuangan, pembantian, kubur, pengumpulan sisa, rawatan kumbahan 

air, pusat pendidikan, pusat perubatan, pusat ketenteraan, kilang asfalt, dan lapisan cerun 

diperolehi menggunakan sistem penentududukan sejagat (GPS), pendigitan pada-skrin dan 

pemprosesan imej digunakan sebagai data input. Kaedah tindihan kabur dan kombinasi 

linear diberatkan (WLC) telah digunakan untuk proses pemilihan tapak. Hasil ini kemudian 

telah dikelaskan dan dianalisa berdasarkan akses kepada jalan utama, bandar-bandar dan 

bahan-bahan makanan mentah. Akhir sekali, zon-zon industri sedia ada dalam kawasan 

kajian dinilai bagi menentukan industri makanan berdasarkan keputusan pemilihan tapak 

dalam kajian ini. Hasil menunjukkan prestasi yang lebih tinggi bagi kaedah PLF untuk 

memberikan informasi LC terkini dengan nilai-nilai ketepatan keseluruhan dan pekali kappa 

masing-masiang adalah 95.95% dan 0.95. Keputusan pemilihan tapak yang diperolehi 

melalui kaedah WLC dengan ketepatan 90% adalah lebih baik, maka ianya telah dipilih 

untuk analisa lanjutan. Berdasarkan keputusan yang diperolehi, kajian ini membuktikan 

kebolehgunaan data satelit semasa dan teknologi geospatial bagi pemilihan tapak industri 

makanan untuk menyelesaikan isu keselamatan makanan. Kesimpulannya, pemilihan tapak 

menggunakan teknologi geospatial menyediakan potensi besar bagi membuat keputusan 

yang boleh diterima dalam perancangan industri makanan dan sebagai satu isu signifikan 

dalam keselamatan makanan berasaskan pertanian khususnya di negara-negara yang 

dikenakan sekatan.  
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CHAPTER 1 

INTRODUCTION 

1.1 Background of the Study 

Food security has been an ongoing concern of governments and international 

organizations and is one of the most pressing concerns in the society for the coming 

decades (United Nations, 2010; Rockson et al., 2013). Innovations should contribute 

to food security through its three components: availability, access and consumption 

(Teng et al., 2015). Food industry is one of the key factors in assessing food security, 

while one of the main issues in food industry is appropriate site selection in 

developing or sanctioned countries (Ahmadi et al., 2004; Ziari and Ashrafi, 2008; 

Agahi and Abdi, 2009). To develop a food industry, it is necessary to consider the 

potential areas in case of accessibility, delivery, and environmental factors (Pan et 

al., 2012; Teng et al., 2015). Providing up-to-date land cover information is one of 

the requirements in identification of the potential sites (Van Haaren and Fthenakis, 

2011; Donevska et al., 2012). In this respect, geospatial technology is considered as a 

reliable source to provide the required data (Rahman et al., 2012; Salim, 2012). 

Accordingly, in this research, geospatial technologies namely remote sensing and GIS 

are used to provide up-to-date land cover information for improved site selection in a 

developing and sanctioned country.  

However, progress has not been as flat as favorable, in attempt to obtain food 

security the world has seen many crises in food security and people constantly have 

to fight hunger (Assembly, 2000). Some of the main causes of crisis in food are 

increasing population and urbanization, rising petroleum prices, biofuels, rising food 
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prices, natural disasters, and food losses (United Nations, 1974; Ma et al., 2004; 

Searchinger et al., 2008; Thornton et al., 2009; Cudjoe et al., 2010). It has been 

estimated that lost or wasted food is a third of total food production in the world 

(Kelly et al., 2013). Therefore, appropriately development of food industries can 

support reducing wasted food that it shows the importance of the present research. 

The Food and Agriculture Organization of the United Nations-FAO (1996) 

uses the following description for food security: ―Food security exists all people, at all 

times, have physical and economic access to sufficient, safe and nutritious food to 

meet their dietary needs and food preferences for an active and healthy life‖. It has 

deteriorated since 1995 and reductions in child malnutrition are proceeding too slowly 

to meet the Millennium Development Goal (MDG) target of halving hunger by 2015 

(Tirado et al., 2010). This conjuncture is prone to create tensions in food markets that 

could lead to world food price rises as in April 2008 when the price of rice has more 

than doubled in only seven months (Bouvet and Le Toan, 2011). Recent studies 

advise that the world will need 70 to 100% more food by 2050 (World Bank, 2007; 

Davies et al., 2009). Asia had about 60 % of the world‘s hungry during the period of 

2011 to 2013. Therefore, eradication of hunger and malnutrition in Asia must be a 

top priority by 2025. It can be achieved if the rates of hunger and stunting drop 

annually at 4% and 9%, respectively (Teng et al., 2015). 

Food conversion and complementary industry is known as the industry that 

convert the raw materials from food sources such as agriculture, cultivated, livestock, 

poultry, and fish to comestible products with higher shelf-life time. The processing 

operations include sorting, physical and chemical changes, packaging, storage, 

transportation, and distribution (Lambert et al., 2006b). Establishment in a suitable 

places is a key element in success and survival of industrial centers (Dezyani et al., 

2009). Locational analysis has grown to maturity over the last decades, evolving 

from its earliest roots to its current widespread use (Walsh, 2008).  

Finding a suitable location for food industry is a complex process and many 

criteria must be considered (Lambert et al., 2006a). In many of developing countries, 

the required data are collected via traditional methods which are tedious and time 
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consuming, or the old existing data are used (Mohamed and Plante, 2002). Site 

selection operation can involve the advantages of geospatial technology namely 

remote sensing and geographical information system. Remote sensing has a great 

potential to extract the earth surface features such as roads, rivers, and vegetation, as 

well as providing a detailed land cover/use map from satellite images (Hu and Wang, 

2013; Wasige et al., 2013; Weeks et al., 2013). Geographical information system 

allows the analyst to efficiently utilize data from various sources to produce detailed 

models to identify potential places (Abramovich, 2012). 

This study is implemented in Qaemshahr city in Iran. One of the most 

important economic sectors in Iran is agriculture conversion industries, which 

provides 80% of food requests, one-fourth of gross domestic products (GDP), and 

one-third of the occupations (Hosseinzadeh, 2012). According to the Iran Jahad 

Daneshgahi Institute-IJDI (2000), food industry in Iran in term of added value is 

about eight times more than the electrical industry and three times greater in 

comparison with the rubber and plastic industry. Food industry investment in Iran is 

about 2.4 billion U.S dollars, which involve about 16 percent of the total industries 

investment. Based on the report presented by Iran Ministry of Industry Mine and 

Trade-IMIMT (2013), about 270,000 employments are recorded in food industry in 

Iran. If consider the employments that do not have license from the IMIMT, total 

number of employments in food industry would be about 700,000.  

Nevertheless, there have been many unusual policy changes and/or external 

shocks to the economy in Iran; this has resulted in the occurrence of a multitude of 

structural breaks in macroeconomic variables (Heidari et al., 2012). According to the 

fact that Iran is an oil-exporting country, decreasing oil price in recent year led the 

Iranian economy to a negative balance. In addition, due to the financial system 

sanction, transferring money for some kinds of trades such as food and industrial raw 

materials is almost impossible. Therefore, more attempts to reach self-sufficient in 

different aspects, especially in covering the country‘s food requirement is essential 

(Baradaran-Seyed and Majdzadeh, 2013). 
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In this study, GIS and remote sensing technologies were employed to identify 

potential areas to plan food industry in study area and provide an up-to-date 

geodatabase to assist food security. One of the primary materials in food industry site 

selection is availability of an up-to-date land cover map. Improving the accuracy of 

land cover maps is very significant because these thematic maps are primary sources 

in many applications such as site selection, management of natural resources, urban 

planning, etc. To provide a high accuracy land cover map, this study proposes an 

innovative approach, called Product Level Fusion (PLF). To perform land cover 

mapping using this approach, different main land cover types existing in the study 

area were extracted individually using various satellite-derived indexes including 

Normalized Difference Water Index (NDWI) for water body extraction, Normalized 

Difference Build-up Index (NDBI) for built-up area extraction, Normalized 

Difference Vegetation Index (NDVI) for broadleaf forests and citrus trees extraction, 

and Enhanced Vegetation Index (EVI) for the extraction of rice fields and other 

vegetation. All the obtained maps were then integrated to produce a complete land 

cover map of the study area.  

The suitability of the proposed approach for land cover mapping was 

evaluated in comparison to: (1) Support Vector Machine (SVM) and (2) Artificial 

Neural Network (ANN) as two most common and high potential classification 

techniques. The provided land cover map, the extracted features using remote 

sensing, the ancillary information obtained from various organizations, and the 

ground observation data collected using in-situ GPS surveys; all were imported into 

ArcGIS environment for further processing to identify the suitable places for food 

industry. In doing so, Weighted Linear Combination and fuzzy logic methods were 

employed. Subsequently, the achieved potential areas were analyzed and classified to 

different suitability levels based on accessibility to main roads and cities as well as 

raw food materials (rice and citrus). Finally, a comparative analysis was performed 

based on the achieved results and the current industrial zones in the study area. 
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1.2 Problem Statement 

Food industry is one of the key factors to improve the security level of 

population food requirements (Soccol et al., 2013). In developing or sanctioned 

countries where the required data are hardly available, one of the main issues in food 

industry is appropriate site selection (Ahmadi et al., 2004; Ziari and Ashrafi, 2008; 

Agahi and Abdi, 2009). In food industry site selection, the main challenge is 

providing the complementary and up-to-date land cover information (Mohamed and 

Plante, 2002; Gbanie et al., 2012). This study proposes integration of remote sensing 

technology with GIS modeling to prepare the required input data in GIS-based site 

selection for improved decision-making. Indeed, the scientists constantly attempt to 

improve the techniques to map land cover types and resolve the problems associated 

with the current mapping techniques (Deng et al., 2011; Adam et al., 2012; Paneque-

Gálvez et al., 2012; Gong et al., 2013). In this respect, an innovative approach based 

on product level image fusion is proposed in this study to improve the accuracy of 

the generated land cover map. In Qaemshahr city, as a pole of rice and citrus in Iran, 

there is not available any updated geodatabase for locating the food-related 

industries. Therefore, another main attempt of this study is providing a high accuracy 

and up to date geodatabase for establishing the future food-related industries in the 

study area. The outcomes of the study will support the region and country to 

facilitate facing the food security problems engendered due to the economic 

sanctions against Iran. 

1.3 Research Aim and Objectives  

This study aims at investigating the applicability of geospatial technologies, 

namely remote sensing and GIS to identify the suitable sites for food industry to 

assist food security issues. 
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1. To improve the accuracy of land cover mapping using an innovative 

image fusion approach, 

2. To produce land cover map of the study area using support vector 

machine and artificial neural network techniques, 

3. To identify the potential areas for food industry based on the defined 

criteria, 

4. To analyze and classify the potential areas to different suitability levels 

based on proximity to raw food materials, and main roads and cities, and 

5. To carry out comparative analysis of the outcome potential areas and the 

existing industrial zones. 

1.4 Research Questions 

The research questions which would be answered after reaching the aim and 

objectives of the study are as follows: 

1. What is the accuracy level of land cover maps produced using SVM and 

ANN methods?   

2. Is the proposed image fusion approach able to improve the accuracy of land 

cover mapping? 

3. How is the performance of the applied site selection methods? 

4. Where are the most suitable sites within the selected sites for food industries? 

5. How is the suitability of the existing industrial zones for establishing food 

industries? 
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1.5 Scope of Research 

In the study, two high performance image classification techniques including 

support vector machine (SVM) and artificial neural network (ANN) were used to 

classify the ASTER satellite imagery to generate up-to-date land cover maps of 

Qaemshahr city in Iran. The accuracy of the produced land cover maps was then 

assessed based on some ground truth GPS data collected through field observation. 

The processing procedures were performed using ENVI 4.8 and ArcGIS 10 

softwares. 

Further, the study proposed an innovative image fusion approach based on 

integration of the products of different satellite-derived indexes to map land cover 

types in the study area. ASTER imagery, and shortwave infrared and blue bands of 

Landsat TM data were used to extract different land cover types existing in the study 

area, including the water bodies using Normalized Difference Water Index (NDWI), 

built-up areas using Normalized Difference Built-up Index (NDBI), forest and citrus 

trees using Normalized Difference Vegetation Index (NDVI), and paddy rice and 

other vegetation using Enhanced Vegetation Index (EVI). In addition, Lines of 

Communication (LOC) – Roads technique and onscreen digitizing were used to 

extract roads and railways, respectively. Accuracy assessment analysis was 

performed based on some ground truth GPS data collected through field observation. 

ENVI 4.8, ERDAS Imagine 2011, and ArcGIS 10 softwares were used for this 

purpose.  

To identify the potential areas for establishing food industry in the study area, 

the Weighted Linear Combination and fuzzy overlay models were employed. Based 

on the criteria considered for site selection in this study and site selection algorithms 

available in ArcGIS software, the Weighted Linear Combination (WLC) and fuzzy 

overlay models were selected (Jiang and Eastman, 2000; Reisi and Soffianian, 2011). 

Several criteria and factors were considered in the process and the required 

information were collected through remote sensing data, GIS data, organizational 

data, and GPS survey. The processing procedures were performed using ArcGIS 10 
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Extensions including: Analysis Tools, Spatial Analyst Tools, Data Management 

Tools, Conversion Tools, and etc. 

The potential areas identified in this study for establishing food industries 

were analyzed and classified to different suitability levels based on proximity to raw 

food materials, as well as main roads and cities. Rice and citrus as the main raw 

food-based materials in the study area were considered to analyze the potential areas 

to find more suitable sites based on accessibility to raw materials. The processing 

procedures were performed in ArcGIS 10 software environment. 

Finally, the suitability of two industrial zones existing in the study area 

including the Rostamkola and Sangtab was evaluated for establishing food industries, 

based on the potential sites for food industries identified in this study. The processing 

procedures were performed in ArcGIS 10 software. 

1.6 Significance of Research  

Food security is a critical issue in developing countries. Approximately 3 

billion people, around half of the world‘s population, are dependent on rice for 

survival (Pishgar-Komleh et al., 2011). Rice is the second most consuming food in 

Iran. Around 44% of the country‘s rice is produced in Mazandaran province 

(Bansouleh, 2009).  Based on IJID (2013) report, Qaemshahr is one of the most 

fertile cities in this estate which is covered by 37 thousand hectares of agricultural 

land: 15,600 hectares belonging to paddy rice fields and 18,800 hectares belonging to 

citrus groves. Therefore,  Qaemshahr is one of the country's pole for rice and citrus 

production (Golafshani et al., 2012). Nevertheless, according to the IMIMT (2013), 

there is not enough conversion and complementary food industries in this region, 

because of less attention of previous policy makers to this region. Proximity to 

primary and raw agricultural materials and easy accessibility through suitable 

transportation systems (roads and rail ways), makes Qaemshahr as a potential land 

for establishment of food industries. All these mentions indicate significance of the 

researches and studies related to food security in the study area. 
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Identifying the suitable sites for food industries is the first issue in principles 

of designing food industry in food science and technology field (Dezyani et al., 

2009). Since the traditional methods are time consuming, expensive, and may not 

yield desired results (Vasiljević et al., 2012),  this study attempts to utilize geospatial 

technologies for selection of potential sites in the study area. Construction of the 

industrial units in potential sites, not only improve the flow of materials and services 

to the customers, but also puts the company in a favorable situation (Badri et al., 

2012). Since there is not any database available in the study area providing the 

suitable sites for establishing food industries and there is not any specialized zone for 

food industries in the study area, this study utilizes advanced technologies to prepare 

an up-to-date model providing the optimum sites for future food industry plans. In 

addition, the study further attempt to classify the selected potential sites to different 

suitability levels based on the proximity to raw food materials, main roads, and 

cities. The provided model will be useful for the policy makers in the region as well 

as the manufacturers and investors. 

According to previous studies, in spite of the advantages of geospatial 

technologies and however they are widely used in different scientific disciplines such 

as civil, geology and mining, architecture, agriculture, etc., they are not much 

considered in food science issues. Maybe this is because usually food science 

researches are involved with chemistry, microbiology, and other related researches. 

This study linked food science with the geospatial technologies through using GIS 

and remote sensing techniques in developing food industry based on the specified 

food industry criteria. 

Another significance of this study is involving remote sensing technology 

with GIS-based site selection for a proper decision making to assist food security. 

The study demonstrates great advantage of remote sensing data to provide the 

information required in site selection process. Remote sensing satellite images and 

different image processing techniques are employed to precisely extract and provide 

some of the required information to be input in GIS-base site selection to identify the 

potential sites for food industries.  
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The study proposed a product level fusion approach based on integration of 

different satellite-derived indexes for improved land cover mapping as a primary 

input in site selection process. The findings of this study will be beneficial for few 

groups including local organizations such as research center of agriculture, 

environment organization, industrial parks organization, food and medicine 

organization, manufacturers and investors, as well as the researchers and scientific 

groups. 

1.7 Thesis Outlines  

This thesis is organiezed in five chapters: 

 Chapter 1 introduces the study, and involves: background of study, 

problem statement, aim and objectives of study, research questions, scope 

of study, and significance of study. 

 Chapter 2 is a review of existing literature and describes the fundamental 

part of the research which provides appropriate knowledge including the 

theories and applications employed in this study. 

 Chapter 3 addresses each of the objectives outlined in Chapter 1 by 

adopting the appropriate research methods. 

 Chapter 4 presents the results and analyses achieved consequent to the 

implementation of the methods adopted in this study. The results and 

relevant analyses are illustrated and elaborated in various forms such as 

tables and diagrams in this chapter. 
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 Chapter 5 delivers the conclusions of the study and remarks some useful 

suggestions and recommendations about the future researches related to 

this study/ or to further this study. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



146 
 

 
 

 

REFRENCES 

Abbasi, A. and Mehri, A. (2008). Location Selection and Economical Assessment for 

Milk Collection Centers. Education and Development. 22 (97-114). 

Abramovich, A. A. (2012). Using GIS to Assist Location and Site Selection 

Decisions. 1515848. University of Washington United States -- Washington 

Abudeif, A. M., Abdel Moneim, A. A. and Farrag, A. F. (2015). Multicriteria 

decision analysis based on analytic hierarchy process in GIS environment for 

siting nuclear power plant in Egypt. Annals of Nuclear Energy. 75 (0): 682-

692. 

Adam, E. M. I., Ismail, R. and Mutanga, O. (2012). A comparison of selected 

machine learning classifiers in mapping a South African heterogeneous 

coastal zone: Testing the utility of an object-based classification with 

WorldVeiw-2 Imagery. Edinburgh. 8538. 

Agahi, H. and Abdi, F. (2009). capacity measurement location and  of the Sevom 

sugar factory in Kermanshah. Agricultural Economy and Development. 17: 

129-153. 

Agam, N., Kustas, W. P., Anderson, M. C., Li, F. and Neale, C. M. (2007). A 

vegetation index based technique for spatial sharpening of thermal imagery. 

Remote Sensing of Environment. 107 (4): 545-558. 

Agarwal, S., Vailshery, L. S., Jaganmohan, M. and Nagendra, H. (2013). Mapping 

Urban Tree Species Using Very High Resolution Satellite Imagery: 

Comparing Pixel-Based and Object-Based Approaches. ISPRS International 

Journal of Geo-Information. 2 (1): 220-236. 

Ahmadi, M., Tajrishi, M. and Abrishamchi, A. (2004). The Food Industry location 

Selection Assessment in Irrigated Plains of Iran. Water Resources 

Management. 



147 
 

 
 

Ahmed, E. A. and Adam, M. E.-N. (2013). Estimate of Global Solar Radiation by 

Using Artificial Neural Network in Qena, Upper Egypt. Journal of Clean 

Energy Technologies. 1 (2): 168-150. 

Allen, D. W. (2010). GIS tutorial 2: Spatial analysis workbook. Esri Press. 

Althausen, J. D. (2002). What remote sensing system should be used to collect the 

data. Manual of Geospatial Science and Technology: 276-297. 

Amiri, M. J. and Eslamian, S. S. (2010). Investigation of Climate Change in Iran. 

Journal of Environmental Science and Technology. 3: 208-216. 

An, P., Moon, W. and Rencz, A. (1991). Application of fuzzy set theory for 

integration of geological, geophysical and remote sensing data. Canadian 

Journal of Exploration Geophysics. 27 (1): 1-11. 

Anagnostopoulos, K., Doukas, H. and Psarras, J. (2008). A linguistic multicriteria 

analysis system combining fuzzy sets theory, ideal and anti-ideal points for 

location site selection. Expert Systems with Applications. 35 (4): 2041-2048. 

Anwar, S., Romansyah, D., Pramono, S. and Watanabe, K. (2010). Treating return of 

mudharabah time deposit as investment instrument: A utilization of artificial 

neural networks (ANNs). Humanomics. 26 (4): 296-309. 

ArcGIS, R. (2012). "ArcGIS Help 10.1." 

Ashraf, M. A., Yusoff, I. and Maah, M. J. (2011). Introduction to Remote Sensing of 

Biomass. INTECH Open Access Publisher. 

Assembly, U. G. (2000). United Nations Millennium Declaration: Resolution. UN. 

Badr, B. R. (2011). IMPACTS OF AGRICULTURAL POLICIES IN IRAN ON 

FOOD SECURITY. International Conference On Applied Economics–

ICOAE. 

Badri, H., Bashiri, M. and Hejazi, T. H. (2012). Integrated strategic and tactical 

planning in a supply chain network design with a heuristic solution method. 

Computers & Operations Research. 

Baker, C. (2013). Handbook of food factory design. Springer. 

Bandaru, V., West, T. O., Ricciuto, D. M. and César Izaurralde, R. (2013). 

Estimating crop net primary production using national inventory data and 

MODIS-derived parameters. ISPRS Journal of Photogrammetry and Remote 

Sensing. 80 (0): 61-71. 

Bansouleh, B. F. (2009). Development of a spatial planning support system for 

agricultural policy formulation related to land and water resources in 



148 
 

 
 

Borkhar & Meymeh district, Iran. master of science. University of Twente 

Enschede 

Baradaran-Seyed, Z. and Majdzadeh, R. (2013). Economic sanctions strangle 

Iranians' health, not just drug supply. The Lancet. 381 (9878): 1626. 

Baumann, M., Ozdogan, M., Kuemmerle, T., Wendland, K. J., Esipova, E. and 

Radeloff, V. C. (2012). Using the Landsat record to detect forest-cover 

changes during and after the collapse of the Soviet Union in the temperate 

zone of European Russia. Remote Sensing of Environment. 124: 174-184. 

Becker-Reshef, I., Vermote, E., Lindeman, M. and Justice, C. (2010). A generalized 

regression-based model for forecasting winter wheat yields in Kansas and 

Ukraine using MODIS data. Remote Sensing of Environment   114: 1312-

1323. 

Belal, A.-A., El-Ramady, H. R., Mohamed, E. S. and Saleh, A. M. (2014). Drought 

risk assessment using remote sensing and GIS techniques. Arabian Journal of 

Geosciences. 7 (1): 35-53. 

Belton, V. and Stewart, T. J. (2002). Multiple criteria decision analysis: an 

integrated approach. Springer. 

Bhatta, B. (2013). Introduction to Remote Sensing and Research.Research Methods 

in Remote Sensing  1-20,  Springer. 

Biradar, C. M., Payne, W. B., Xiao, X. and Gowda, P. H. (2013). Role of 

geoinformatics in ensuing global food security with special reference to 

dryland agro-ecosystems. Agro-Geoinformatics (Agro-Geoinformatics), 2013 

Second International Conference on, IEEE. 

Bisht, P., Kumar, P., Yadav, M., Rawat, J., Sharma, M. and Hooda, R. (2014). 

Spatial dynamics for relative contribution of cropping pattern analysis on 

environment by integrating remote sensing and GIS. International Journal of 

Plant Production. 8 (1): 1-17. 

Bolton, D. K. and Friedl, M. A. (2013). Forecasting crop yield using remotely sensed 

vegetation indices and crop phenology metrics. Agricultural and Forest 

Meteorology. 173 (0): 74-84. 

Bontemps, S., Defourny, P., Bogaert, E. V., Arino, O., Kalogirou, V. and Perez, J. R. 

(2011). GLOBCOVER 2009-Products Description and Validation Report. 

Bossler, J. D., Jensen, J. R., McMaster, R. B. and Rizos, C. (2004). Manual of 

geospatial science and technology. CRC Press. 



149 
 

 
 

Bouvet, A. and Le Toan, T. (2011). Use of ENVISAT/ASAR wide-swath data for 

timely rice fields mapping in the Mekong River Delta. Remote Sensing of 

Environment. 115 (4): 1090-1101. 

Breckling, B., Laue, H. and Pehlke, H. (2011). Remote sensing as a data source to 

analyse regional implications of genetically modified plants in agriculture—

Oilseed rape (Brassica napus) in Northern Germany. Ecological Indicators. 

11 (4): 942-950. 

Bridhikitti, A. and Overcamp, T. J. (2012). Estimation of Southeast Asian rice paddy 

areas with different ecosystems from moderate-resolution satellite imagery. 

Agriculture, Ecosystems and Environment  146: 113- 120. 

Brown, J. C., Kastens, J. H., Coutinho, A. C., Victoria, D. d. C. and Bishop, C. R. 

(2013). Classifying multiyear agricultural land use data from Mato Grosso 

using time-series MODIS vegetation index data. Remote Sensing of 

Environment. 130: 39-50. 

Bulley, H. N. N., Bishop, M. P., Shroder, J. F. and Haritashya, U. K. (2013). 

Integration of classification tree analyses and spatial metrics to assess 

changes in supraglacial lakes in the Karakoram Himalaya. International 

Journal of Remote Sensing. 34 (2): 387-411. 

Campbell, J. B. (2002). Introduction to remote sensing. Guilford Press. 

Census bureau, U. S. (2015). International Data Base. 

Chander, G., Markham, B. L. and Barsi, J. A. (2007). Revised Landsat-5 thematic 

mapper radiometric calibration. Geoscience and Remote Sensing Letters, 

IEEE. 4 (3): 490-494. 

Chander, G., Markham, B. L. and Helder, D. L. (2009). Summary of current 

radiometric calibration coefficients for Landsat MSS, TM, ETM+, and EO-1 

ALI sensors. Remote Sensing of Environment. 113 (5): 893-903. 

Chang, N.-B., Parvathinathan, G. and Breeden, J. B. (2008). Combining GIS with 

fuzzy multicriteria decision-making for landfill siting in a fast-growing urban 

region. Journal of Environmental Management. 87 (1): 139-153. 

Chen, C. F., Huang, S. W., Son, N. T. and Chang, L. Y. (2011). Mapping double-

cropped irrigated rice fields in Taiwan using time-series Satellite Pour 

I'Observation de la Terre data. Journal of Applied Remote Sensing. 5: 

053528. 



150 
 

 
 

Chen, Y.-W., Wang, C.-H. and Lin, S.-J. (2008). A multi-objective geographic 

information system for route selection of nuclear waste transport. Omega. 36 

(3): 363-372. 

Cheng, E. W. L., Li, H. and Yu, L. (2007). A GIS approach to shopping mall 

location selection. Building and Environment. 42 (2): 884-892. 

Chigbu, N. and Onukaogu, D. (2013). Role of Geospatial technology in 

Environmental Sustainability in Nigeria-an overview. Environment For 

Sustainability Abuja, Nigeria. 

Chou, S.-Y., Chang, Y.-H. and Shen, C.-Y. (2008). A fuzzy simple additive 

weighting system under group decision-making for facility location selection 

with objective/subjective attributes. European Journal of Operational 

Research. 189 (1): 132-145. 

Chun, B. B., Jafri, M. Z. M. and San, L. H. (2011). Mangrove mapping in Penang 

Island by using artificial neural network technique Langkawi. 

Chust, G., Ducrot, D. and Pretus, J. L. (2004). Land cover mapping with patch-

derived landscape indices. Landscape and Urban Planning. 69 (4): 437-449. 

Congalton, R. G. (1991). A review of assessing the accuracy of classifications of 

remotely sensed data. Remote Sensing of Environment. 37 (1): 35-46. 

Connors, J. P., Galletti, C. S. and Chow, W. T. (2013). Landscape configuration and 

urban heat island effects: assessing the relationship between landscape 

characteristics and land surface temperature in Phoenix, Arizona. Landscape 

Ecology. 28 (2): 271-283. 

Conrad, C., Colditz, R. R., Dech, S., Klein, D. and Vlek, P. L. G. (2011). Temporal 

segmentation of MODIS time series for improving crop classification in 

Central Asian irrigation systems. International Journal of Remote Sensing. 32 

(23): 8763-8778. 

Cristianini, N. and Shawe-Taylor, J. (2000). An introduction to support vector 

machines and other kernel-based learning methods. Cambridge university 

press. 

Cudjoe, G., Breisinger, C. and Diao, X. (2010). Local impacts of a global crisis: 

Food price transmission, consumer welfare and poverty in Ghana. Food 

Policy. 35 (4): 294-302. 



151 
 

 
 

Davies, B., Baulcombe, D., Crute, I., Dunwell, J., Gale, M., Jones, J., Pretty, J., 

Sutherland, W. and Toulmin, C. (2009). Reaping the benefits: science and the 

sustainable intensification of global agriculture. Royal Society. 

de Bie, C. A. J. M., Khan, M. R., Smakhtin, V. U., Venus, V., Weir, M. J. C. and 

Smaling, E. M. A. (2011). Analysis of multi-temporal SPOT NDVI images 

for small-scale land-use mapping. International Journal of Remote Sensing. 

32 (21): 6673-6693. 

Delgado, O. B., Mendoza, M., Granados, E. L. and Geneletti, D. (2008). Analysis of 

land suitability for the siting of inter-municipal landfills in the Cuitzeo Lake 

Basin, Mexico. Waste Management. 28 (7): 1137-1146. 

Deng, J. S., Qiu, L. F., Wang, K., Yang, H. and Shi, Y. Y. (2011). An integrated 

analysis of urbanization-triggered cropland loss trajectory and implications 

for sustainable land management. Cities. 28 (2): 127-137. 

Dezyani, M., Mirzai, H. a. and Ezati, r. (2009). Principles of Design of Food Industry 

Factories.  Tehran: Iran Agricultural Science. 

Dheena, P. and Mohanraj, G. (2011). Multicriteria decision-making combining fuzzy 

set theory, ideal and anti-ideal points for location site selection. Expert 

Systems with Applications. 38 (10): 13260-13265. 

Diakoulaki, D. and Grafakos, S. (2004). Multicriteria analysis. European 

Commission Externalities of Energy Research Network Working Paper. 

Greece: National Technical University Athens. 

Dixon, B. and Candade, N. (2008). Multispectral landuse classification using neural 

networks and support vector machines: one or the other, or both? 

International Journal of Remote Sensing. 29 (4): 1185-1206. 

Donevska, K. R., Gorsevski, P. V., Jovanovski, M. and Peševski, I. (2012). Regional 

non-hazardous landfill site selection by integrating fuzzy logic, AHP and 

geographic information systems. Environmental Earth Sciences. 67 (1): 121-

131. 

Dong, J., Xiao, X., Chen, B., Torbick, N., Jin, C., Zhang, G. and Biradar, C. (2013). 

Mapping deciduous rubber plantations through integration of PALSAR and 

multi-temporal Landsat imagery. Remote Sensing of Environment. 134 (0): 

392-402. 

Drobne, S. and Lisec, A. (2009). Multi-attribute decision analysis in GIS: weighted 

linear combination and ordered weighted averaging. nature. 4 (26): 28. 



152 
 

 
 

Duda, R., Hart, P. and Stork, D. G. (2002). Pattern Classification.  New York: John 

Wiley & Sons. 

Eco Geoscience Database (2007). Iran. 

Ekmekçioğlu, M., Kaya, T. and Kahraman, C. (2010). Fuzzy multicriteria disposal 

method and site selection for municipal solid waste. Waste Management. 30 

(8): 1729-1736. 

Elachi, C. and Van Zyl, J. (2006). Introduction to the physics and techniques of 

remote sensing. John Wiley and Sons. 

Elatawneh, A., Kalaitzidis, C., Petropoulos, G. P. and Schneider, T. (2012). 

Evaluation of diverse classification approaches for land use/cover mapping in 

a Mediterranean region utilizing Hyperion data. International Journal of 

Digital Earth (ahead-of-print): 1-23. 

Eldrandaly, K., Eldin, N. and Sui, D. (2003). A COM-based spatial decision support 

system for industrial site selection. Journal of Geographic Information and 

Decision Analysis. 7 (2): 72-92. 

Esmaeili, A., Karami, A. and Najafi, B. (2013). Welfare effects of alternative 

targeted food subsidy programs in Iran. Food security. 5 (3): 451-456. 

ESRI. (2011). "ESRI ArcGIS 10.0 Support Website, 

http://www.ESRI.com/10.0/webhelp." 

FAOSAT-agriculture. (2012). "Food and Agriculture commodities production." 

Commodities by country. 

Farooq, M., Siddique, K. H. M., Rehman, H., Aziz, T., Lee, D.-J. and Wahid, A. 

(2011). Rice direct seeding: Experiences, challenges and opportunities Soil & 

Tillage Research 111  87-98. 

Fazeli, H. R. (2009). Integration of GIS and fuzzy logic for land fill site selection. 

Master of Science in Geoinformatic. Universiti Teknologi Malaysia, Faculty 

of Geoinformation Science And Engineering  

Food Agriculture Organization of the United Nations (1996). Rome Declaration on 

World Food Security and World Food Summit Plan of Action. World Food 

Summit 13-17 November 1996. Rome. 

Food Agriculture Organization of the United Nations (2003). Trade Reforms and 

Food Security: Conceptualizing the Linkages, Food and Agriculture 

Organization of the United Nations Rome, Italy. 

http://www.esri.com/10.0/webhelp.


153 
 

 
 

Food Agriculture Organization of the United Nations (2009). State of food insecurity 

in the world-Economic crises, impacts and lessons learned, Author Rome, 

Italy. 

Foody, G. and Arora, M. (1997). An evaluation of some factors affecting the 

accuracy of classification by an artificial neural network. International 

Journal of Remote Sensing. 18 (4): 799-810. 

Forsythe, N., Fowler, H. J., Kilsby, C. G. and Archer, D. R. (2011). Opportunities 

from Remote Sensing for Supporting Water Resources Management in 

Village/Valley Scale Catchments in the Upper Indus Basin. Water Resources 

Management: 1-27. 

Fritz, S., See, L., You, L., Justice, C., Becker‐Reshef, I., Bydekerke, L., Cumani, R., 

Defourny, P., Erb, K. and Foley, J. (2013). The Need for Improved Maps of 

Global Cropland. Eos, Transactions American Geophysical Union. 94 (3): 

31-32. 

Furfaro, R., Fink, W. and Kargel, J. S. (2012). Autonomous Real-Time Landing Site 

Selection for Venus and Titan using Evolutionary Fuzzy Cognitive Maps. 

Applied Soft Computing. 

Gbanie, S. P., Tengbe, P. B., Momoh, J. S., Medo, J. and Kabba, V. T. S. (2012). 

Modelling landfill location using Geographic Information Systems (GIS) and 

Multi-Criteria Decision Analysis (MCDA): Case study Bo, Southern Sierra 

Leone. Applied Geography. 

Gebrehiwot, T. (2008). Rural Food Security in Tigray, Ethiopia: Policy Impact 

Evaluation. Master of Science in Geo-information Science and Earth 

Observation. International Institute for Geo-information Science and Earth 

Observation, Enschede,The Netherlands Neyherlands  

Geneletti, D. (2010). Combining stakeholder analysis and spatial multicriteria 

evaluation to select and rank inert landfill sites. Waste Management. 30 (2): 

328-337. 

Gerbens-Leenes, Nonhebel, W. and Sanderine (2005). Food and land use. The 

influence of consumption patterns on the use of agricultural resources. 

Appetite. 45 (1): 24-31. 

Gholamalifard, M., Joorabian Shooshtari, S., Hosseini Kahnuj, S. H. and Mirzayi, M. 

(2013). Land cover change modeling of coastal areas of mazandaran province 



154 
 

 
 

using LCM in a GIS Environment. Journal of Environmental Studies. 38 (4): 

109-124. 

Goerner, A., Reichstein, M. and Rambal, S. (2009). Tracking seasonal drought 

effects on ecosystem light use efficiency with satellite-based PRI in a 

Mediterranean forest. . Remote Sensing of Environment. 113: 1101-1111. 

Golafshani, M. B., Shahnazari, A., Ahmadi, M. Z. and Aghajani, G. (2012). Compare 

the parameters of the water balance in traditional and land levening paddy 

fields  in Qaemshahr City. Journal of Soil and Water. 26 (4): 1010-1017. 

Gong, P., Wang, J., Yu, L., Zhao, Y., Zhao, Y., Liang, L., Niu, Z., Huang, X., Fu, H. 

and Liu, S. (2013). Finer resolution observation and monitoring of global 

land cover: first mapping results with Landsat TM and ETM+ data. 

International Journal of Remote Sensing. 34 (7): 2607-2654. 

Gorsevski, P. V., Donevska, K. R., Mitrovski, C. D. and Frizado, J. P. (2012). 

Integrating multi-criteria evaluation techniques with geographic information 

systems for landfill site selection: A case study using ordered weighted 

average. Waste Management. 32 (2): 287-296. 

Gorsevski, P. V. and Jankowski, P. (2010). An optimized solution of multi-criteria 

evaluation analysis of landslide susceptibility using fuzzy sets and Kalman 

filter. Computers & Geosciences. 36 (8): 1005-1020. 

Gorsevski, P. V., Jankowski, P. and Gessler, P. E. (2006). Heuristic approach for 

mapping landslide hazard integrating fuzzy logic with analytic hierarchy 

process. Control and Cybernetics. 35 (1): 121. 

Guiqin, W., Qin, L., Li, G. and Chen, L. (2009). Landfill site selection using spatial 

information technologies and AHP: A case study in Beijing, China. Journal 

of Environmental Management. 90 (8): 2414-2421. 

Gumma, M. K., Nelson, A., Thenkabail, P. S. and Singh, A. N. (2011). Mapping rice 

areas of South Asia using MODIS multitemporal data. Journal of Applied 

Remote Sensing. 5: 053547-053541-05354726. 

Guneroglu, A., Kose, E., Eruz, C., Basar, E. and Erkebay, S. (2005). Use of 

geographic information system (GIS) to select fish cage farming sites in 

Surmene Bay, Black Sea. Israeli Journal of Aquaculture - Bamidgeh. 57 (2): 

81-89. 



155 
 

 
 

Guo, L., Pei, Z., Ma, S., Sun, J. and Shang, J. (2014). Study of Rice Identification 

during Early Season Using Multi-polarization TerraSAR-X Data.Computer 

and Computing Technologies in Agriculture VII  337-347,  Springer. 

Gupta, A. and Dey, V. (2012). A Comparative Investigation of Image Fusion in the 

Context of Classification. Journal of the Indian Society of Remote Sensing. 40 

(2): 167-178. 

Gupta, R. P. (2003). Remote sensing geology. Springer Verlag. 

Hazra, P. and Acharya, A. (2015). Geoinformatics for Industrial Siting–A Case 

Study of Puruliya District, West Bengal. International Journal of Advanced 

Remote Sensing and GIS. 4 (1): pp. 817-827. 

Heidari, H., Katircioglu, S. T. and Davoudi, N. (2012). Are current account deficits 

sustainable? New evidence from Iran using bounds test approach to level 

relationships. Economics: The Open-Access, Open-Assessment E-Journal. 6 

(2012-46): 1-18. 

Henderson, J. R. and McNamara, K. T. (2000). The Location of Food Manufacturing 

Plant Investments in Corn Belt Counties. Journal of Agricultural and 

Resource Economics. 25 (2): 680-697. 

Hosseinzadeh, H. (2012). Globalization and its effects on Iran‘s agriculture. 

Hu, S. and Wang, L. (2013). Automated urban land-use classification with remote 

sensing. International Journal of Remote Sensing. 34 (3): 790-803. 

Huang, S., Liu, H., Dahal, D., Jin, S., Welp, L. R., Liu, J. and Liu, S. (2013). 

Modeling spatially explicit fire impact on gross primary production in interior 

Alaska using satellite images coupled with eddy covariance. Remote Sensing 

of Environment. 135 (0): 178-188. 

Huang, X., Lu, Q. and Zhang, L. (2014). A multi-index learning approach for 

classification of high-resolution remotely sensed images over urban areas. 

ISPRS Journal of Photogrammetry and Remote Sensing. 90: 36-48. 

Huete, A., Didan, K., Miura, T., Rodriguez, E. P., Gao, X. and Ferreira, L. G. (2002). 

Overview of the radiometric and biophysical performance of the MODIS 

vegetation indices. Remote Sensing of Environment. 83 (1): 195-213. 

Hughes, S. J., Cabecinha, E., Andrade dos Santos, J. C., Mendes Andrade, C. M., 

Mendes Lopes, D. M., da Fonseca Trindade, H. M., dos Santos Cabral, J. A. 

F. A., dos Santos, M. G. S., Lourenço, J. M. M., Marques Aranha, J. T., 

Sanches Fernandes, L. F., Morais, M. M., Mendonça Leite, M. S., de 



156 
 

 
 

Oliveira, P. C. R. C. and Vitor Cortes, R. M. (2012). A predictive modelling 

tool for assessing climate, land use and hydrological change on reservoir 

physicochemical and biological properties. Area. 44 (4): 432-442. 

Idol, T., Haack, B. and Mahabir, R. (2015). Comparison and integration of 

spaceborne optical and radar data for mapping in Sudan. International 

Journal of Remote Sensing. 36 (6): 1551-1569. 

Imai, Y., Morita, T., Akamatsu, Y., Odagawa, S., Takeda, T. and Kashimura, O. 

(2011). Evaluation of wheat growth monitoring methods based on 

hyperspectral data in Western Australia Vancouver, BC. 

International Rice Research Institute (2009). A. f. http://beta.irri.org. 

Iran  Food and Drug Organization (2012). The characteristics of plant construction 

site according to minimum technical and hygienic standards for the 

establishment and operation of manufacturing and food packaging. Tehran. 

Iran Construction Engineering Organization (2012). Industrial Constrauction Ruls. 

Iran Department of Environment (2011). Regulations and Criteria to establishe 

industrial and  manufacturing units and activities. Tehran. 

Iran Jahad Daneshgahi Institute (2000). location selection for producing aluminum 

factories construction in Iran, Employer: Iranian Aluminum Company 

(IRALCO). Tehran, Jahad Daneshgahi Academic Center of Developing 

Technology,  Research Group of Industrial Engineering  

Iran Jahad Daneshgahi Institute (2013). Mazandaran Province Agricultural 

production statistics. Sari. 

Iran Ministry of Industry Mine and Trade (2013). The portion of agriculture in 

economy of the Iran Tehran. 

Iran Ministry of Jihad-e-Agriculture (2008). Agriculture Statistics and Information. 

Tehran. 

Iran Ministry of Jihad-e-Agriculture (2012). rice in the mirror of statistics, planning 

and support administration of data and statistics. 

Iran Statistic Center, P. (2011). Iran Population and Housing Census 2011. Tehran. 

Isosaari, P., Hermanowicz, S. W. and Rubin, Y. (2010). Sustainable Natural Systems 

for Treatment and Disposal of Food Processing Wastewater. Critical Reviews 

in Environmental Science and Technology. 40 (7): 662-697. 

Jayaraju, N. and Khan, J. A. (2013). Remote Sensing and Geographical Information 

as an Aid for Land Use Planning and Implications to Natural Resources 

http://beta.irri.org/


157 
 

 
 

Assessment: Case Study, South India.Developments in Soil Classification, 

Land Use Planning and Policy Implications  577-590,  Springer. 

Jensen, J. R. (2009). Remote sensing of the environment: An earth resource 

perspective 2/e. Pearson Education India. 

Jiang, H. and Eastman, J. R. (2000). Application of fuzzy measures in multi-criteria 

evaluation in GIS. International Journal of Geographical Information 

Science. 14 (2): 173-184. 

Jiang, Z., Huete, A. R., Didan, K. and Miura, T. (2008). Development of a two-band 

enhanced vegetation index without a blue band. Remote Sensing of 

Environment. 112 (10): 3833-3845. 

Johann, H., Hall, M., Kimbrough, S. O., Quintus, N. and Weinhardt, C. (2014). 

Service District Optimization: Usage of Facility Location Methods and 

Geographic Information Systems to Analyze and Optimize Urban Food Retail 

Distribution. Available at SSRN 2438247. 

John, A. and Fielding, M. (2014). Rice production constraints and ‗new‘challenges 

for South Asian smallholders: insights into de facto research priorities. 

Agriculture & Food Security. 3 (1): 18. 

Joshi, P. C. (2011). Performance evaluation of vegetation indices using remotely 

sensed data. International Journal of Geomatics and Geosciences. 2 (1): 231-

240. 

Jovanović, V. and Njeguš, A. (2013). The application of GIS and its components in 

tourism. The Yugoslav Journal of Operations Research ISSN: 0354-0243 

EISSN: 2334-6043. 18 (2). 

Justice, C. O., Vermote, E., Townshend, J. R., Defries, R., Roy, D. P., Hall, D. K., 

Salomonson, V. V., Privette, J. L., Riggs, G. and Strahler, A. (1998). The 

Moderate Resolution Imaging Spectroradiometer (MODIS): Land remote 

sensing for global change research. Geoscience and Remote Sensing, IEEE 

Transactions on. 36 (4): 1228-1249. 

Karthik, M., Suri, J., Saharan, N. and Biradar, R. (2005). Brackish water aquaculture 

site selection in Palghar Taluk, Thane district of Maharashtra, India, using the 

techniques of remote sensing and geographical information system. 

Aquacultural Engineering. 32 (2): 285-302. 

Karwariya, S. and Tripathi, S. (2012). Landuse/Landcover Mapping of Achanakmar 

Amarkantak Biosphere Reserve, India Using Unsupervised Classification 



158 
 

 
 

Technique. International Journal Of Computational Engineering Research 

(ijceronline. com). 2 (5): 1302-1307. 

Kavzoglu, T. and Colkesen, I. (2009). A kernel functions analysis for support vector 

machines for land cover classification. International Journal of Applied Earth 

Observation and Geoinformation. 11 (5): 352-359. 

Kavzoglu, T. and Colkesen, I. (2013). An assessment of the effectiveness of a 

rotation forest ensemble for land-use and land-cover mapping. International 

Journal of Remote Sensing. 34 (12): 4224-4241. 

Kelly, A. M., Ferguson, J. D., Galligan, D. T., Salman, M. and Osburn, B. I. (2013). 

One health, food security, and veterinary medicine. Journal of the American 

Veterinary Medical Association. 242 (6): 739-743. 

Kerr, J. T. and Cihlar, J. (2004). Land use mapping. Encyclopedia of Social 

Measurement: 441-451. 

Khan, M. R. (2011). Crops from space, improved earth observation  capacity to map 

crop areas and to  quantify production. degree of doctor UNIVERSITY OF 

TWENTE  

Khezri, S., Shahabi, H. and Ahmad, B. B. (2013). Landslide Susceptibility Mapping 

in Central Zab Basin in GIS-Based Models, Northwest of Iran. environment. 

3: 4. 

Koc-San, D., San, B., Bakis, V., Helvaci, M. and Eker, Z. (2013). Multi-Criteria 

Decision Analysis Integrated with GIS and Remote Sensing for Astronomical 

Observatory Site Selection in Antalya Province, Turkey. Advances in Space 

Research. 

Köksalan, M., Wallenius, J. and Zionts, S. (2011). Multiple Criteria Decision 

Making. Operations Research. 

Kolios, S. and Stylios, C. D. (2013). Identification of land cover/land use changes in 

the greater area of the Preveza peninsula in Greece using Landsat satellite 

data. Applied Geography. 40 (0): 150-160. 

Kontos, T. D., Komilis, D. P. and Halvadakis, C. P. (2005). Siting MSW landfills 

with a spatial multiple criteria analysis methodology. Waste Management. 25 

(8): 818-832. 

Kustas, W. P., Norman, J. M., Anderson, M. C. and French, A. N. (2003). Estimating 

subpixel surface temperatures and energy fluxes from the vegetation index–



159 
 

 
 

radiometric temperature relationship. Remote Sensing of Environment. 85 (4): 

429-440. 

Lai, W. E. I., Han-lun, L. I., Qi, L. I. U., Jing-yi, C. and Yi-jiao, C. U. I. (2011). 

Study and implementation of fire sites planning based on GIS and AHP. 

Procedia Engineering. 11 (0): 486-495. 

Laliberte, A., Browning, D. and Rango, A. (2012). A comparison of three feature 

selection methods for object-based classification of sub-decimeter resolution 

UltraCam-L imagery. International Journal of Applied Earth Observation 

and Geoinformation. 15: 70-78. 

Lambert, D., K. McNamara and M. Garret (2006a). An Application of Spatial 

Poisson Models to Manufacturing Investment Location Analysis. Journal of 

Agriculture and Applied Economics. 38 (1): 102-115. 

Lambert, D. M., McNamara, K. T. and Garrett, M. I. (2006b). Food industry 

investment flows: implications for rural development. The Review of 

Regional Studies. 36 (2): 140-162. 

Lefsky, M. A. and Cohen, W. B. (2003). Selection of remotely sensed data.Remote 

sensing of forest environments  13-46,  Springer. 

Lelieveld, H. (2012). Hygenic Building Design-site Selection. Journal of Hygienic 

Engineering and Design. 1: 22-26. 

Lelieveld, H. L. M. (2011). 11 - Aspects to be considered when selecting a site for a 

food factory. J. Holah and H. L. M. Lelieveld.Hygienic Design of Food 

Factories  203-216,  Woodhead Publishing. 

Levin, N. (1999). Fundamentals of remote sensing. 1st Hydrographic Data 

Management Course, IMO—International Maritime Academy, Trieste: 76. 

Li, D., Shan, J. and Gong, J. (2009). Geospatial Technology for Earth Observation. 

Springer Science + Business Media, LLC. 

Li, Y., Liu, X. and Chen, Y. (2011). Selection of logistics center location using 

Axiomatic Fuzzy Set and TOPSIS methodology in logistics management. 

Expert Systems with Applications. 38 (6): 7901-7908. 

Lillesand, T. M., Kiefer, R. W. and Chipman, J. W. (2004). Remote sensing and 

image interpretation. John Wiley & Sons Ltd. 

Lillesand, T. M., Kiefer, R. W. and Chipman, J. W. (2007). Remote Sensing and 

Image Interpretation.  New Jersey: John Wiley & Sons. 



160 
 

 
 

Liu, M., Liu, X., Ding, W. and Wu, L. (2011). Monitoring stress levels on rice with 

heavy metal pollution from hyperspectral reflectance data using wavelet-

fractal analysis. International Journal of Applied Earth Observation and 

Geoinformation. 13 (2): 246-255. 

LPDAAC.USGS.GOV. (2013). "PRODUCTS/ASTER_OVERVIEW." 

Lu, D., Batistella, M., Moran, E. F. and de Miranda, E. E. (2005). A comparative 

study of Terra ASTER, Landsat TM, and SPOT HRG data for land cover 

classification in the Brazilian Amazon. The 9th World Multi-Conference on 

Systematics, Cybernetics, and Informatics (WMSCI 2005): 411-416. 

Lu, D. and Weng, Q. (2007). A survey of image classification methods and 

techniques for improving classification performance. International Journal of 

Remote Sensing. 28 (5): 823-870. 

Lucas, L. and Janssen, F. (2001). Principles of remote sensing: and introductory 

textbook. International Institute for Aerospace Survey and Earth Sciences 

(ITC): Enschede, NL. 

Ma, H., Rae, A., Huang, J. and Rozelle, S. (2004). Chinese animal product 

consumption in the 1990s. Australian Journal of Agricultural and Resource 

Economics. 48 (4): 569-590. 

Malczewski, J. (2006). Ordered weighted averaging with fuzzy quantifiers: GIS-

based multicriteria evaluation for land-use suitability analysis. International 

Journal of Applied Earth Observation and Geoinformation. 8 (4): 270-277. 

Mandal, U. K., Venkanna, K., Sharma, K. and Ramachandran, K. (2014). Assessing 

soil quality in semiarid tropical region of southern India using GIS and 

remote sensing. GlobalSoilMap: Basis of the global spatial soil information 

system: 455. 

Marçal, A., Borges, J., Gomes, J. and Pinto Da Costa, J. (2005). Land cover update 

by supervised classification of segmented ASTER images. International 

Journal of Remote Sensing. 26 (7): 1347-1362. 

Marshall, M. T., Husak, G. J., Michaelsen, J., Funk, C., Pedreros, D. and Adoum, A. 

(2011). Testing a high-resolution satellite interpretation technique for crop 

area monitoring in developing countries. International Journal of Remote 

Sensing. 32 (23): 7997-8012. 

Martínez-López, J., Carreño, M., Martínez-Fernández, J. and Esteve, M. (2014). 

Wetland and landscape indices for assessing the condition of semiarid 



161 
 

 
 

Mediterranean saline wetlands under agricultural hydrological pressures. 

Ecological Indicators. 36: 400-408. 

Masser, I. (2005). GIS worlds: creating spatial data infrastructures. ESRI press 

Redlands. 

Maxwell, S. K., Nuckols, J. R., Ward, M. H. and Hoffer, R. M. (2004). An 

automated approach to mapping corn from Landsat imagery. Computers and 

Electronics in Agriculture. 43 (1): 43-54. 

McFeeters, S. (1996). The use of the Normalized Difference Water Index (NDWI) in 

the delineation of open water features. International Journal of Remote 

Sensing. 17 (7): 1425-1432. 

Miller, F., Smith, K. T. and Smith, L. M. (2013). DEVELOPMENT OF AND 

STUDENT REACTIONS TO AN INTERNATIONAL ACCOUNTING GIS 

CASE PROBLEM. International Academy for Case Studies. 

Mirik, M., Ansley, R. J., Price, J. A., Workneh, F. and Rush, C. M. (2013). Remote 

Monitoring of Wheat Streak Mosaic Progression Using Sub-Pixel 

Classification of Landsat 5 TM Imagery for Site Specific Disease 

Management in Winter Wheat. Advances in Remote Sensing. 2: 16. 

Moeinaddini, M., Khorasani, N., Danehkar, A. and Darvishsefat, A. A. (2010). Siting 

MSW landfill using weighted linear combination and analytical hierarchy 

process (AHP) methodology in GIS environment (case study: Karaj). Waste 

Management. 30 (5): 912-920. 

Mohajeri, N. and Amin, G. R. (2010). Railway station site selection using analytical 

hierarchy process and data envelopment analysis. Computers & Industrial 

Engineering. 59 (1): 107-114. 

Mohamed, M. and Plante, R. (2002). Remote sensing and geographic information 

systems (GIS) for developing countries. International Geoscience and 

Remote Sensing Symposium,24-28 June 2002  toronto, IEEE. 

Motohka, T., Nasahara, K., Miyata, A., Mano, M. and Tsuchida, S. (2009). 

Evaluation of optical satellite remote sensing for rice paddy phenology in 

monsoon Asia using a continuous in situ dataset. International Journal of 

Remote Sensing. 30 (17): 4343-4357. 

Mountrakis, G., Im, J. and Ogole, C. (2011). Support vector machines in remote 

sensing: A review. ISPRS Journal of Photogrammetry and Remote Sensing. 

66 (3): 247-259. 



162 
 

 
 

Navalgund, R. R., Jayaraman, V. and Roy, P. (2007). Remote sensing applications: 

An overview. Current Science. 93 (12): 1747-1766. 

Nemmour, H. and Chibani, Y. (2006). Multiple support vector machines for land 

cover change detection: An application for mapping urban extensions. ISPRS 

Journal of Photogrammetry and Remote Sensing. 61 (2): 125-133. 

Nguyen, T. T. H., De Bie, C. A. J. M., Ali, A., Smaling, E. M. A. and Chu, T. H. 

(2011). Mapping the irrigated rice cropping patterns of the Mekong delta, 

Vietnam, through hyper-temporal SPOT NDVI image analysis. International 

Journal of Remote Sensing. 33 (2): 415-434. 

Ninomiya, Y. (2003). A stabilized vegetation index and several mineralogic indices 

defined for ASTER VNIR and SWIR data. Geoscience and Remote Sensing 

Symposium, 2003. IGARSS'03. Proceedings. 2003 IEEE International, IEEE. 

Önden, İ., Şen, C. G. and Şen, A. (2012). Integration of Integer Programming with 

GIS Analyzing Abilities for Determining the Convenience Levels of Retail 

Stores. Procedia - Social and Behavioral Sciences. 62: 1144-1149. 

Önüt, S., Efendigil, T. and Soner Kara, S. (2010). A combined fuzzy MCDM 

approach for selecting shopping center site: An example from Istanbul, 

Turkey. Expert Systems with Applications. 37 (3): 1973-1980. 

Önüt, S. and Soner, S. (2008). Transshipment site selection using the AHP and 

TOPSIS approaches under fuzzy environment. Waste Management. 28 (9): 

1552-1559. 

Opaleye, O. (2011). Geometric correction. 

Organization, I. M. (2012). Meteorological Information and Statistic. Tehran. 

Pal, M. and Mather, P. (2005). Support vector machines for classification in remote 

sensing. International Journal of Remote Sensing. 26 (5): 1007-1011. 

Pal, M. and Mather, P. M. (2004). Assessment of the effectiveness of support vector 

machines for hyperspectral data. Future Generation Computer Systems. 20 

(7): 1215-1225. 

Pan, H., Liu, Y. and Gao, H. (2012). Impact of agricultural industrial structure 

adjustment on energy conservation and income growth in Western China: a 

statistical study. Annals of Operations Research: 1-11. 

Pan, H. J., Li, X. X., Wang, G. W. and Qi, C. S. (2013). Mariculture Zones 

Extraction Using NDWI and NDVI. Advanced Materials Research. 659: 153-

155. 



163 
 

 
 

Paneque-Gálvez, J., Mas, J. F., Moré, G., Cristóbal, J., Orta-Martínez, M., Luz, A. 

C., Guèze, M., Macía, M. J. and Reyes-García, V. (2012). Enhanced land 

use/cover classification of heterogeneous tropical landscapes using support 

vector machines and textural homogeneity. ITC Journal. 

Pareta, K. (2013). Remote Sensing and GIS Based Site Suitability Analysis for 

Tourism Development. 

Petropoulos, G., Knorr, W., Scholze, M., Boschetti, L. and Karantounias, G. (2010). 

Combining ASTER multispectral imagery analysis and support vector 

machines for rapid and cost-effective post-fire assessment: a case study from 

the Greek wildland fires of 2007. Natural Hazards and Earth System Science. 

10 (2): 305-317. 

Petropoulos, G. P., Arvanitis, K. and Sigrimis, N. (2012a). Hyperion hyperspectral 

imagery analysis combined with machine learning classifiers for land 

use/cover mapping. Expert Systems with Applications. 39 (3): 3800-3809. 

Petropoulos, G. P., Kalaitzidis, C. and Prasad Vadrevu, K. (2012b). Support vector 

machines and object-based classification for obtaining land-use/cover 

cartography from Hyperion hyperspectral imagery. Computers & 

Geosciences. 41: 99-107. 

Petropoulos, G. P., Kontoes, C. C. and Keramitsoglou, I. (2012c). Land cover 

mapping with emphasis to burnt area delineation using co-orbital ALI and 

Landsat TM imagery. International Journal of Applied Earth Observation 

and Geoinformation. 18: 344-355. 

Phinn, S. R., Menges, C., Hill, G. J. and Stanford, M. (2000). Optimizing remotely 

sensed solutions for monitoring, modeling, and managing coastal 

environments. Remote Sensing of Environment. 73 (2): 117-132. 

Pishgar-Komleh, S. H., Sefeedpari, P. and Rafiee, S. (2011). Energy and economic 

analysis of rice production under different farm levels in Guilan province of 

Iran. Energy. 36 (10): 5824-5831. 

Plaza, J., Plaza, A., Perez, R. and Martinez, P. (2009). On the use of small training 

sets for neural network-based characterization of mixed pixels in remotely 

sensed hyperspectral images. Pattern Recognition. 42 (11): 3032-3045. 

Plaza, J., Plaza, A., Pérez, R. and Martínez, P. (2005). Automated generation of 

semi-labeled training samples for nonlinear neural network-based abundance 



164 
 

 
 

estimation in hyperspectral data. International Geoscience and Remote 

Sensing Symposium. 

Pournamdari, M. and Hashim, M. (2014). Detection of chromite bearing mineralized 

zones in Abdasht ophiolite complex using ASTER and ETM+ remote sensing 

data. Arabian Journal of Geosciences. 7 (5): 1973-1983. 

Prakash, A. and Gens, R. (2011). Coal and Peat Fires: A Global Perspective. Remote 

Sensing of Coal Fires. Elsevier, Amsterdam: 231-253. 

Prasad, S., Savithri, T. S. and Krishna, I. V. M. (2015). Techniques In Image 

Classification; A Survey. Global Journal of Researches In Engineering. 15 

(6): 1-17. 

Radiarta, I. N., Saitoh, S.-I. and Miyazono, A. (2008). GIS-based multi-criteria 

evaluation models for identifying suitable sites for Japanese scallop 

(Mizuhopecten yessoensis) aquaculture in Funka Bay, southwestern 

Hokkaido, Japan. Aquaculture. 284 (1–4): 127-135. 

Rahman, A. F., Dragoni, D., Didan, K., Barreto-Munoz, A. and Hutabarat, J. A. 

(2013). Detecting large scale conversion of mangroves to aquaculture with 

change point and mixed-pixel analyses of high-fidelity MODIS data. Remote 

Sensing of Environment. 130 (0): 96-107. 

Rahman, M. A., Rusteberg, B., Gogu, R., Lobo Ferreira, J. and Sauter, M. (2012). A 

new spatial multi-criteria decision support tool for site selection for 

implementation of managed aquifer recharge. Journal of Environmental 

Management. 99: 61-75. 

Rajitha, K., Mukherjee, C. K. and Vinu Chandran, R. (2007). Applications of remote 

sensing and GIS for sustainable management of shrimp culture in India. 

Aquacultural Engineering. 36 (1): 1-17. 

Ranken, M. D., Kill, R. C. and Baker, C. (1997). Food Factory Design and 

Operation. M. D. Ranken, R. C. Kill and C. Baker.Food Industries Manual  

557-573,  Springer US. 

Reisi, M. and Soffianian, A. (2011). Industrial Site Selection using Geographic 

Factors (Case Study: 50 Kilometers Radius around Isfahan City). 

Geographical Research. 25 (4 (99)): 115-134. 

Rencz, A. N. and Ryerson, R. A. (1999). Manual of Remote Sensing, Remote Sensing 

for the Earth Sciences. John Wiley & Sons. 



165 
 

 
 

Rockson, G., Bennett, R. and Groenendijk, L. (2013). Land administration for food 

security: A research synthesis. Land Use Policy. 32: 337-342. 

Rodriguez-Galiano, V. F. and Chica-Rivas, M. (2014). Evaluation of different 

machine learning methods for land cover mapping of a Mediterranean area 

using multi-seasonal Landsat images and Digital Terrain Models. 

International Journal of Digital Earth. 7 (6): 492-509. 

Rogan, J. and Chen, D. M. (2004). Remote sensing technology for mapping and 

monitoring land-cover and land-use change. Progress in Planning. 61 (4): 

301-326. 

Rojas, O., Vrieling, A. and Rembold, F. (2011). Assessing drought probability for 

agricultural areas in Africa with coarse resolution remote sensing imagery. 

Remote Sensing of Environment. 115 (2): 343-352. 

Rokni, K., Hashim, M. and Hazini, S. (2011). Fusion of Aster And Radarsat Sar Data 

Using Different Transforming Algorithms of Wavelet Resolution Merge. 

Australian Journal of Basic & Applied Sciences. 5 (12). 

Rouse, J. W., Haas, R. H., Schell, J. A. and Deering, D. W. (1973). Monitoring 

vegetation systems in the Great Plains with ERTS (Earth Resources 

Technology Satellite). Third ERTS (Earth Resources Technology Satellite) 

Symposium. Greenbelt. SP-351: 309-317. 

Rudorff, B. F. T., Adami, M., Aguiar, D. A., Moreira, M. A., Mello, M. P., Fabiani, 

L., Amaral, D. F. and Pires, B. M. (2011). The Soy Moratorium in the 

Amazon Biome Monitored by Remote Sensing Images. Remote Sensing. 3 

(1): 185-202. 

Rueda-Velásquez, C. A. (2007). Geospatial Image Stream Processing: Models, 

techniques, and applications in remote sensing change detection. ProQuest. 

Salam, M. A., Ross, L. G. and Beveridge, C. (2003). A comparison of development 

opportunities for crab and shrimp aquaculture in southwestern Bangladesh, 

using GIS modelling. Aquaculture. 220 (1): 477-494. 

Salam, M. A., Ross, L.G. (2000). Optimizing site selection for development of 

shrimp (Penaeus monodon) and mud crab (Scylla serrata) culture in 

Southwestern Bangladesh. 14th Annual Conference on Geographic 

Information Systems, Proceedings of the GIS’2000,March 13-16  Toronto, 

Canada. 



166 
 

 
 

Salim, M. G. (2012). Selection of groundwater sites in Egypt, using geographic 

information systems, for desalination by solar energy in order to reduce 

greenhouse gases. Journal of Advanced Research. 3 (1): 11-19. 

Santos, A. B., Araujo, A. d. A. and Menotti, D. (2013). Combining Multiple 

Classification Methods for Hyperspectral Data Interpretation. IEEE Journal 

of Selected Topics in Applied Earth Observations and Remote Sensing. 6 (3): 

1450-1459. 

Scheidt, S., Ramsey, M. and Lancaster, N. (2010). Determining soil moisture and 

sediment availability at White Sands Dune Field, New Mexico, from apparent 

thermal inertia data. Journal of Geophysical Research: Earth Surface (2003–

2012). 115 (F2). 

Schroeder, T. A., Cohen, W. B., Song, C., Canty, M. J. and Yang, Z. (2006). 

Radiometric correction of multi-temporal Landsat data for characterization of 

early successional forest patterns in western Oregon. Remote Sensing of 

Environment. 103 (1): 16-26. 

Searchinger, T., Heimlich, R., Houghton, R. A., Dong, F., Elobeid, A., Fabiosa, J., 

Tokgoz, S., Hayes, D. and Yu, T.-H. (2008). Use of US croplands for 

biofuels increases greenhouse gases through emissions from land-use change. 

science. 319 (5867): 1238-1240. 

Şener, Ş., Sener, E. and Karagüzel, R. (2011). Solid waste disposal site selection with 

GIS and AHP methodology: a case study in Senirkent–Uluborlu (Isparta) 

Basin, Turkey. Environmental monitoring and assessment. 173 (1-4): 533-

554. 

Şener, Ş., Şener, E., Nas, B. and Karagüzel, R. (2010). Combining AHP with GIS for 

landfill site selection: A case study in the Lake Beyşehir catchment area 

(Konya, Turkey). Waste Management. 30 (11): 2037-2046. 

Shad, R. (2004). Evaluation of Indexing Overlay, Fuzzy Logic and Genetic 

Algorithm Methods for Industrial Estates Site Selection in GIS Environment. 

International Society for Photogrammetry and Remote Sensing (isprs) 

Istanbul. 

Shah, C. A., Arora, M. K. and Varshney, P. K. (2004). Unsupervised classification of 

hyperspectral data: an ICA mixture model based approach. International 

Journal of Remote Sensing. 25 (2): 481-487. 



167 
 

 
 

Sharma, R., Ghosh, A. and Joshi, P. (2013). Analysing spatio-temporal footprints of 

urbanization on environment of Surat city using satellite-derived bio-physical 

parameters. Geocarto International. 28 (5): 420-438. 

Soccol, C. R., Pandey, A. and Larroche, C. (2013). Fermentation Processes 

Engineering in the Food Industry. CRC Press. 

Song, X., Duan, Z. and Jiang, X. (2012). Comparison of artificial neural networks 

and support vector machine classifiers for land cover classification in 

Northern China using a SPOT-5 HRG image. International Journal of 

Remote Sensing. 33 (10): 3301-3320. 

Srimani, P. and Prasad, M. N. (2013). Land Use and Land Cover Mapping by using 

Remote Sensing and GIS Techniques–a Case Study of Kasaba Hobli, 

Hoskote Taluk, Bangalore Rural District, Karnataka, India. International 

Journal of Engineering. 2 (1). 

Srivastava, P. K., Han, D., Rico-Ramirez, M. A., Bray, M. and Islam, T. (2012). 

Selection of classification techniques for land use/land cover change 

investigation. Advances in Space Research. 50 (9): 1250-1265. 

Stevens, F. R. (2009). Bridging the Landsat Data Gap: Evaluating ASTER as an 

Alternative. University of Florida  

Sun, C., Gan, X., Sun, Z., Liu, T., Tian, T., Wang, L. and Li, J. (2014). Land 

Productivity and Food Security in Zhangjiagang, China.Sustainable 

Agriculture Reviews  291-306,  Springer. 

Szuster, B. W., Chen, Q. and Borger, M. (2011). A comparison of classification 

techniques to support land cover and land use analysis in tropical coastal 

zones. Applied Geography. 31 (2): 525-532. 

Teeuw, R., McWilliam, N., Whiteside, M. and Zukowskyj, P. (2005). GIS, Remote 

Sensing and GPS. Royal Geographical Society, London. 

Teferi, E., Bewket, W., Uhlenbrook, S. and Wenninger, J. (2013). Understanding 

recent land use and land cover dynamics in the source region of the Upper 

Blue Nile, Ethiopia: Spatially explicit statistical modeling of systematic 

transitions. Agriculture, Ecosystems & Environment. 165: 98-117. 

Tehrany, M. S., Pradhan, B. and Jebu, M. N. (2013). A comparative assessment 

between object and pixel-based classification approaches for land use/land 

cover mapping using SPOT 5 imagery. Geocarto International (ahead-of-

print): 1-19. 



168 
 

 
 

Teng, P., Caballero-Anthony, M., Lassa, J. and Nair, T. (2015). Towards Asia 2025: 

policy and technology imperatives. Summary of the main findings of the 

second international conference on Asian food security held in Singapore on 

21–22 August 2014. Food security: 1-7. 

Thomas, M. (2013). A cpomparison of coastlinechanges on the caution reef rocky 

and Wlotzkasbaken shores as a result of coastal.  

Thornton, P. K., Jones, P. G., Alagarswamy, G. and Andresen, J. (2009). Spatial 

variation of crop yield response to climate change in East Africa. Global 

Environmental Change. 19 (1): 54-65. 

Tien Bui, D., Pradhan, B., Lofman, O., Revhaug, I. and Dick, O. B. (2012). 

Landslide susceptibility assessment in the Hoa Binh province of Vietnam: A 

comparison of the Levenberg–Marquardt and Bayesian regularized neural 

networks. Geomorphology. 171–172 (0): 12-29. 

Tirado, M. C., Cohen, M. J., Aberman, N., Meerman, J. and Thompson, B. (2010). 

Addressing the challenges of climate change and biofuel production for food 

and nutrition security. Food Research International. 43 (7): 1729-1744. 

Tsou, M.-H. and Yanow, K. (2010). Enhancing general education with geographic 

information science and spatial literacy. URISA Journal. 22 (2): 45. 

Tuia, D., Pacifici, F., Kanevski, M. and Emery, W. J. (2009). Classification of very 

high spatial resolution imagery using mathematical morphology and support 

vector machines. Geoscience and Remote Sensing, IEEE Transactions on. 47 

(11): 3866-3879. 

UN (2000). United Nations Millennium Declaration: Resolution.  New York, USA 

UN. 

United Nations (1974). The  World  Food  Problem. Proposals for National and 

International Action. World  Food  Conference. UN, New York, USA, 

Document E/CONF. , . . 65/4: 187 pp. 

United Nations (2010). Resolutions and Decisions Adopted by the General Assembly 

During Its Sixty-fourth Session: 25 December 2009-14 September 2010. 

United Nations Publicatio. 

Vahidnia, M. H., Alesheikh, A. A. and Alimohammadi, A. (2009). Hospital site 

selection using fuzzy AHP and its derivatives. Journal of Environmental 

Management. 90 (10): 3048-3056. 



169 
 

 
 

Van Den Bergh, F., Wessels, K. J., Miteff, S., Van Zyl, T. L., Gazendam, A. D. and 

Bachoo, A. K. (2012). HiTempo: a platform for time-series analysis of 

remote-sensing satellite data in a high-performance computing environment. 

International Journal of Remote Sensing. 33 (15): 4720-4740. 

Van Haaren, R. and Fthenakis, V. (2011). GIS-based wind farm site selection using 

spatial multi-criteria analysis (SMCA): Evaluating the case for New York 

State. Renewable and Sustainable Energy Reviews. 15 (7): 3332-3340. 

Vapnik, V. (2000). The nature of statistical learning theory. springer. 

Varshney, A. and Rajesh, E. (2014). A Comparative Study of Built-up Index 

Approaches for Automated Extraction of Built-up Regions From Remote 

Sensing Data. Journal of the Indian Society of Remote Sensing: 1-5. 

Vasiljević, T. Z., Srdjević, Z., Bajčetić, R. and Miloradov, M. V. (2012). GIS and the 

analytic hierarchy process for regional landfill site selection in transitional 

countries: a case study from Serbia. Environmental management. 49 (2): 445-

458. 

Vatka, E., Kangas, K., Orell, M., Lampila, S., Nikula, A. and Nivala, V. (2014). Nest 

site selection of a primary hole‐nesting passerine reveals means to developing 

sustainable forestry. Journal of Avian Biology. 45 (2): 187-196. 

Vaughan, R. G., Keszthelyi, L. P., Davies, A. G., Schneider, D. J., Jaworowski, C. 

and Heasler, H. (2010). Exploring the limits of identifying sub-pixel thermal 

features using ASTER TIR data. Journal of Volcanology and Geothermal 

Research. 189 (3): 225-237. 

Vijayaraj, V., Younan, N. H. and O‘Hara, C. G. (2006). Quantitative analysis of 

pansharpened images. Optical Engineering. 45 (4): 046202-046202-046212. 

Vittek, M., Brink, A., Donnay, F., Simonetti, D. and Desclée, B. (2014). Land Cover 

Change Monitoring Using Landsat MSS/TM Satellite Image Data over West 

Africa between 1975 and 1990. Remote Sensing. 6 (1): 658-676. 

Vlachopoulou, M., Silleos, G. and Manthou, V. (2001). Geographic information 

systems in warehouse site selection decisions. International Journal of 

Production Economics. 71 (1–3): 205-212. 

Von Braun, J. (2010). Strategic body needed to beat food crises. Nature  465: 548-

549. 

Walsh, E.-K. L. (2008). The outsourcing of apparel and textiles: Manufacturing site 

selection. 1453262. The University of North Carolina Greensboro 



170 
 

 
 

Wasige, J. E., Groen, T. A., Smaling, E. and Jetten, V. (2013). Monitoring basin-

scale land cover changes in Kagera Basin of Lake Victoria using ancillary 

data and remote sensing. International Journal of Applied Earth Observation 

and Geoinformation. 21: 32-42. 

Weeks, E. S., Ausseil, A. G. E., Shepherd, J. D. and Dymond, J. R. (2013). Remote 

sensing methods to detect land‐use/cover changes in New Zealand's 

‗indigenous‘ grasslands. New Zealand Geographer. 69 (1): 1-13. 

Whiteside, T. and Ahmad, W. (2005). A comparison of object-oriented and pixel-

based classification methods for mapping land cover in northern Australia. 

Proceedings of SSC2005 Spatial intelligence, innovation and praxis: The 

national biennial Conference of the Spatial Sciences Institute: 1225-1231. 

Wit, A. J. W. D. and Diepen, C. A. v. (2008). Crop growth modelling and crop yield   

forecasting   using   satellite-derived   meteorological   inputs. International 

Journal of Applied Earth Observation and Geoinformation 10: 414-425. 

Wong, S. N. and Sarker, M. L. R. (2014). Land use/land cover mapping using multi-

scale texture processing of high resolution data. IOP Conference Series: 

Earth and Environmental Science, IOP Publishing. 

World Bank (2007). World development report 2008: Agriculture for development. 

World Bank. 

World Food Summit (1996). Rome Declaration on World Food Security. Italian 

Senate of the Republic. Rome. 

Xiao, X., Boles, S., Frolking, S., Li, C., Babu, , J. Y., S., W. and Moore, B. I. (2006). 

Mapping paddy rice agriculture in South and Southeast Asia using  multi-

temporal MODIS images Remote Sensing of Environment. 100: 95 - 113. 

Xiu, L.-n. and Liu, X.-n. (2003). Current status and future direction of the study on 

artificial neural network classification processing in remote sensing. Remote 

Sensing Technology and Application. 18 (5): 339-345. 

Yang, G., Pu, R., Zhao, C., Huang, W. and Wang, J. (2011). Estimation of subpixel 

land surface temperature using an endmember index based technique: A case 

examination on ASTER and MODIS temperature products over a 

heterogeneous area. Remote Sensing of Environment. 115 (5): 1202-1219. 

Yongzhu, X., Zhengdong, Z. and Feng, C. (2010). Comparison of artificial neural 

network and support vector machine methods for urban land use/cover 

classifications from remote sensing images A Case Study of Guangzhou, 



171 
 

 
 

South China. Computer Application and System Modeling (ICCASM), 2010 

International Conference on,22-24 Oct. 

Youssef, A. M. (2008). An Enhanced Remote Sensing Procedure for Material 

Mapping in the Western Desert of Egypt: A Tool for Managing Urban 

Development. Natural resources research. 17 (4): 215-226. 

Zamorano, M., Molero, E., Hurtado, Á., Grindlay, A. and Ramos, Á. (2008). 

Evaluation of a municipal landfill site in Southern Spain with GIS-aided 

methodology. Journal of Hazardous Materials. 160 (2): 473-481. 

Zha, Y., Gao, J. and Ni, S. (2003). Use of normalized difference built-up index in 

automatically mapping urban areas from TM imagery. International Journal 

of Remote Sensing. 24 (3): 583-594. 

Zhang, L., Huang, X., Huang, B. and Li, P. (2006). A pixel shape index coupled with 

spectral information for classification of high spatial resolution remotely 

sensed imagery. Geoscience and Remote Sensing, IEEE Transactions on. 44 

(10): 2950-2961. 

Zhang, R., Sun, D., Yu, Y. and Goldberg, M. D. (2012). Mapping Nighttime Flood 

from MODIS Observations Using Support Vector Machines. 

Photogrammetric Engineering & Remote Sensing. 78 (11): 1151-1161. 

Zhang, X., Chen, J., Tan, M. and Sun, Y. (2007). Assessing the impact of urban 

sprawl on soil resources of Nanjing city using satellite images and digital soil 

databases. CATENA. 69 (1): 16-30. 

Zhang, Y., Zhang, H. and Lin, H. (2014). Improving the impervious surface 

estimation with combined use of optical and SAR remote sensing images. 

Remote Sensing of Environment. 141: 155-167. 

Ziari, K. and Ashrafi, Y. (2008). Application of Analytic Hierarchy Process (AHP) 

Model in rural industrial location selection, case study: the juice producting 

industry in Bonab city,Iran. geographical Reaserches. 23 (2): 128-103. 

 

 

 

 

 




