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Abstract—The assessment of crop-land suitability is crucial for
optimizing agriculture productivity and resource allocation. By
employing Geographic Information system (GIS), we can
effectively analyze and visualize the spatial distribution of various
factors that impact crop suitability, such as soil properties, climate
conditions, topography and land use patterns. The aim of the
study is to investigate the spatial variability status of criteria that
influence crop-land suitability through utilization of GIS
techniques. The research methodology involves collecting and
integrating multi-source data, including soil samples, climate data,
digital elevation model and land use land cover. These dataset are
processed, analyzed and classified, using the GIS tool to generate
spatial layers representing criteria. Each spatial layer was
classified, according to FAO guidelines for land evaluation, into
four categories of suitability (highly suitable, moderately suitable,
marginally suitable and unsuitable) for crop cultivation. By
analyzing these layers, we can identify areas with high or low
suitability for specific crops, enabling informed decision-making
for agriculture planning and management. The result of this study
will provide valuable insights into the spatial variability of crop-
land suitability, allowing land managers and farmers to make
informed decisions regarding land use, crop selection and resource
allocation. The utilization of GIS techniques in this research
enhances our understanding of the complex relationships between
various criteria and their spatial distribution, contributing to
sustainable and efficient agricultural practice.

Keywords— Geographic Information System, Inverse Distance
Weighting (IDW), Spatial Interpolation, Sustainable Agriculture

I. INTRODUCTION

The increasing food demands have placed immense pressure
on current agricultural producers due to the rising population
and limited availability of land and resources [1]. According to
the United Nations Development program (UNDP), the world’s
population is estimated to grow to almost 10 billion people by
2050 and this requires more food production [2].
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Knowledge of soil, land and climate properties is crucial for
effective  optimization of agriculture practices. By
understanding the spatial distribution of these properties,
farmers can better select and manage crops based on soil
suitability. They can optimize crop yield and quality by
matching crops to areas with suitable soil and climate condition,
reducing the risk of crop failure and improving overall
sustainability. The spatial distribution of soil, land, climate and
land use patterns is essential in sustainable agriculture planning,
as it can aid in optimization of effort and time for cultivation
processes [3]. In this regard utilization of Geographic
Information System (GIS) is at a paramount importance
because soil properties, land properties, climate properties and
land use patterns can be effectively visualized and interpreted,
facilitating better understanding and informed decision making
for agricultural practices and management. GIS s
conventionally seen as a set of tools for the input, storage and
retrieval, manipulation and analysis, and output of spatial data
[4]. The data output component of a GIS provides a way to see
the data and information in the form of maps, tables, diagrams
etc. and furthermore the fundamental part of a GIS is a database
orientation [5].

In terms of assessing the appropriateness of land for growing
crops, the Food and Agricultural Organization (FAO) proposed
an approach for land evaluation. This approach involves
assigning suitability ratings, which range from highly suitable
to unsuitable, to areas based on various criteria such as climate,
topography, soil and social economic data [6], [7]. The first step
for assessing the crop-land suitability is to identify the criteria
and once the data is collected, it needs to be mapped to visualize
the spatial distribution of the criteria. A study carried out in
Izmir [8] took in consideration five criteria: elevation, slope,
aspect, land capability (chemical and physical soil properties)
and solar radiation to assess the suitability for vineyard
production. Another case study, in the Marvdasht plain, of Fars
province, Iran was carried out to generate land suitability maps
for maize through employment of GIS and selecting of ten
criteria: annual average temperature, annual minimum
temperature, annual maximum temperature, elevation, slope,
pH, electric conductivity, cation-exchange capacity, soil texture
and exchangeable sodium percentage [9]. In the Tozanli sub-
basin located in the upper part of Yesilirmak Basin, Turkey
topographic (elevation, slope, aspect) characteristics of the
basin and some physical and chemical properties of the soil
(texture, pH, electrical conductivity, lime, organic matter, and
soil depth) were used as a criteria in determining the suitability
classes for wheat cultivation and generating a suitability map
through GIS [10]. To resolve the problem of mapping the
spatial variability status of criteria various spatial interpolation
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techniques have been employed. Spatial interpolation is a
procedure of predicting the value of attributes at unobserved
locations from measurements made at point locations within the
same geographical area [11]. Three well-known spatial
interpolation techniques commonly used for characterization
the spatial variability and interpolation between sampled points
and generating the prediction maps are Ordinary Kriging (OK),
Inverse Distance Weighting (IDW) and Radius Basic Functions
(RBF). There is currently much controversy about which
interpolation method is ideal for different properties and case
studies. Several studies [12], [9] have reported that OK is the
best for mapping soil characteristics. In some other studies [13],
[14] IDW seems to be an appropriate method for mapping soil
fertility elements. In some cases [15] RBF reported better
results comparing to IDW or OK.

In Albania, agriculture provides 50% of employment and
19% of GDP. Of the total agricultural area of 695,000 ha (24%
of the area of the country), 80% is under private ownership and
20% is under state ownership [16]. Among all types of crops,
Cereals (maize, wheat, barley, etc.) are the major food crops
which form the basis of the food diet and are essential to our
economy. In both developed and developing countries, cereals
and cereal products are main foods in most human diets,
providing a major proportion of dietary energy and nutrients
[17]. However, the production level of cereals in Albania
remains at a problematic level in relation to consumption,
covering approximately 40% of the demand, while the rest is
imported from countries such as Serbia, Ukraine, Russia, etc.,
and furthermore due to the war in Ukraine nowadays grain
markets are unstable. According to Ministry of Agriculture and
Rural Development of Albania, for year 2023, wheat has the
biggest reduction in the planted area, where compared to 2005,
the area planted with wheat has been reduced by 35%.

In this context, in order to use the available agricultural land
in an optimal way, to have sustainable agricultural production,
mapping the spatial variability status of soil, land, climate and
land use patterns influencing land suitability for wheat
cultivation is essential. The scarcity of investigations attending
the mapping of soil, land and climate properties at regional
scales is evident, highlighting the need to provide accurate
mapping techniques for various properties. Therefore, the main
objectives of this study are: (i) to identify the criteria
influencing land suitability for wheat cultivation based on the
accessibility and the relevance of the data within the
biophysical and socioeconomic condition of the study area (ii)
to set the relative importance of classes of criteria according the
suitability thresholds of wheat (iii) to generate criteria maps
using spatial interpolation in GIS environment.

Il. MATERIALS AND METHOD

A. Study Area

The study was carried out in Mollaj administrative unit,
between latitudes 40° 28> 45~ 40° 34’ 57> N and longitudes
20°39° 46°°- 20° 47° 40 E, located in Korca municipality, in
southeastern of Albania (Fig.1). The area where the research
was held covers approximately 2600 ha. The average annual
temperature is around 13%and the average annual rainfall is
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Fig.1. Location of the study area

around 800 mm [18]. The administrative unit consist of plain
area that lies on the northwest, north and northeast side of the
municipality. Slopes in the plain area vary from 0.7 to 2.5% and
at the bottom of the hills vary from 3.5 to 17 %. In the rest of
the land slopes are greater than 25%. Erosion is not very
problematic, it appears mainly in the hilly area of Flog and
Kamenica villages. Also the study area is not affected by the
flood phenomenon. The area is mainly used for the cultivation
of wheat, fruit trees, alfalfa, corn, vegetables, beans, beets,
vineyards [19].

B. Soil Samples

The field survey was undertaken using a hand probe to
examine the soil profile at a depth of 1.2 m with grid points 300
m apart. At each drilling point, a series of soil characteristics
were described and recorded [20]. A number of 265 survey
points and 6 soil profile were collected and a database
containing all the information of the soil for the study area was
prepared. Soil samples taken for all the horizons of the soil
profile were sent and analyzed to the Analytical Laboratory of
the Agricultural Transfer Center, Fushe-Kruje, Albania. In this
study, for mapping the soil properties only the upper layer at a
30 cm depth of the soil was used.

C. Criteria Selection, Description and Source

There is no technique for selecting evaluation criteria. The
process of selecting the criteria for suitability analysis is an
iterative process [21]. The selection of evaluation criteria relies
on literature reviews, analytic studies and expert opinions [22].
The criteria are chosen from two main categories: the physical
environment and the social-economic environment. In this
study eight criteria: texture, soil depth, pH, organic matter
(OM), cationic exchange capacity (CEC), slope, rainfall, land
use and land cover (LULC) were incorporated. Texture is
considered as one of the most important characteristics with
regard to physical soil qualities. Soil texture is determined by
the proportions of sand, silt and clay within the soil. It
influences such important soil properties as soil water
availability, infiltration rate, drainage, tillage conditions and
capability to retain nutrients [23]. Soil depth is important
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because it provides insight into the growth of roots and the
availability of moisture and air within the root zone [24]. Soil
pH is a master variable in soils because it controls many
chemical and biochemical processes operating within the soil.
Soil pH shows the degree of acidity or alkalinity of a soil and
ranges from 1 to 14 where the optimum range for most
agricultural crops is between 5.5 and 7.5 [23]. Soil organic
matter refers to the decomposed materials in the soil that
originate from living organisms, such as plants or animals. It
plays a vital role improving various aspects of the soil health.
Additionally organic matter has positive influence on soil on
decreasing chemical fertilizer use, reducing herbicide and
pesticide use, minimizing erosion and increasing productivity
[25]. Cation exchange capacity influence suitability as defines
the presence or absence of a mineral reserve and influence the
retention for nutrients and water [23]. Another significant
aspect influencing the suitability of land for wheat cultivation
is slope magnitude. Slope degree has a direct effect on erosion,
irrigation, tillage, use of mechanization in agriculture, etc. Both
soil and water lose are directly influenced by the steepness of
the slope [26]. Rainfall has also significant effect on the
production of rainfed winter wheat. In general, crops are more
sensitive to water deficits during emergence. Present land use
and land cover is necessary to successfully detect changes and
identify appropriate agriculture land [27].

The physical-chemical soil data (pH-H20O, texture, soil
depth, organic matter, Cationic exchange capacity) were
obtained from Agriculture Technology Transfer Center, Fushé
Kruje, part of Ministry of Agriculture and Rural Development
of Albania after they were analyzed in laboratory. The land use
and land cover map (LULC 2022), derived from Esri New 2020
Global Land Cover Map with a resolution of 10 meters, was
created utilizing satellite imagery from the European Space
Agency (ESA) Sentinel-2 satellite [28]. The slope raster was
generated in ArcGIS environment, using a Digital Elevation
Model (DEM) at a resolution of 30 m, obtained from the Shuttle
Radar Topographic Mission (SRTM). The precipitation data
were obtained from Climate Research Unit (University of East
Anglia) and UK’s National Centre for Atmospheric Science
(NCAS) [29].

D. Generation of Thematic Maps

IDW interpolation technique was used in ArcGIS 10.8
environment, for mapping soil parameters such as texture, soil
depth, pH, organic matter, cationic exchange capacity and
climate parameters such as rainfall. The IDW approach is a
deterministic spatial interpolation technique used in many GIS-
based location selection application for mapping various
parameters [30], [31], [32]. IDW will use the measured values
surrounding the prediction location in order to predict a value
for any unmeasured location. The points closest to the target
location are given more weight [33]. The model used in IDW is
given in (1) and (2) [34]:

n a:
a(x) = Lo 6y
i=1 Wi
— 4P
w; = di (2)
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where a; is known data; a(x) is the unknown data; n is the
number of known data; d; is the distance between point i
(known data) and unknown point; w; is the weight allocated to
point i; p is the power or control factor, influencing the extent
of weight reduction.

In ArcGIS format (shape file or raster) all the thematic maps
were created as layer maps and were converted and geo
referenced into Universal Transverse Mercator (UTM)
projection zone number 34 N of WGS 1984 as a coordinate
reference system to support the mapping of Albanian territory
[35]. Reference parameters of the Coordinative Reference
established by Military Topographic Institute of Albania after
1994 year are [36]: Ellipsoid origin of North: Earthy Equator (¢
=00); Ellipsoid origin of East: Central Meridian 1 = 2/° E ; Map
Projection name: UTM zone 34 N; False northing, in grid units:
0.000 m; False easting, in grid units: 500 000.000 m, in west of
meridian 4 = 2% Scale factor at natural origin in central
meridian (Ao = 21°): ko=0.9996; Magnitude of projection zone:
6°; Projection Zone: 34; Projected CRS axes units name: meter.

E. Standardization Criteria Layers according to Suitability
thresholds of wheat

The suitability classes in the output maps are according FAO
framework for land evaluation [37], and are as follows:

Class S1 (highly suitable) where the land has no significant
limitations to sustained application of a given use.

Class S2 (moderately suitable) where the land has limitations
which in aggregate are moderately severe for sustained
application of a given use.

Class S3 (marginally suitable) where the land has limitations
which in aggregate are severe for sustained application of a
given use.

Class N1 (currently not suitable) where the land has severe
limitations that preclude the given type of use, but can be
improved by specific management.

Class N2 (permanently not suitable) where the land has so
severe limitations which are very difficult to be overcome.

In this study as in other studies [38], [39] the last two classes
N1, N2 are combined in one class.

For this study we selected winter wheat due to popularity on
cereal cultivation, area coverage, climate favorability, high
market demands and production per hectare in Albania.

I1l. RESULTS AND DISCUSSIONS

Table | shows four limitation levels, from highly suitable to
not suitable using appropriate categories and their respective
rate values. Existing literature review was used as a basis for
processing Table | [40], [41], [38], and was adopted to the
Albanian conditions. Land suitability maps were generated and
the area was calculated for eight criteria including texture, pH,
cation exchange capacity, soil depth, slope, organic matter, land
use land cover and rainfall. Regarding the cation exchange
capacity the result reveal that 67% of the study area was highly
suitable (Fig.2). 32.2 % of the study area was classified as
moderately suitable while 0.8 % was categorized as marginally
suitable. Loam, clay loam and silt clay loam are considered the
best for wheat production. The characteristics of the soil
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TABLE |I: STANDARDIZATION CRITERIA USED FOR WHEAT

SUITABILITY
Criteria S1 S2 S3 N
Slope 0-4 4-8 8-16 >16
Rainfall 450-1250  1250-1500 1500-1750 >1750
pH 6.5-8.0 8.0-8.3 8.3-85 >8.5
Soil depth >100 75-100 50-75 <50
oM >1.5 1.5-1.0 <1.0 -
CEC >24 16-24 5-16 <5
Texture* L,CL,SiCL C,SCL C>60%,LS S
LULC Crops Barren land Other classes

*L-loam, CL-clay loam, SiCL- silty clay loam, LS- sandy
loam, S-sandy
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such as moisture holding capacity, electric conductivity, pH,
salinity, soil structure and nutrient contents as well as biological
components like microbial biomass, show variations depending
on the texture of the soil [42]. Regarding the texture the result
of this study showed that 57.8 % of the area was highly suitable
and 42.2 % of the area was moderately suitable for wheat
cultivation (Fig.3). The majority of the land dedicated to
growing wheat (55.7%) had pH levels that fell in optimal range
from 6.5-8 [40] making it highly suitable for cultivation. About
29.3 % of the area was deemed moderately suitable and 11.5%
marginally suitable, while a small portion of 3.5 % was found
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to be not suitable (Fig.4). For wheat production, the minimal
soil depth is 0.1 m and the optimal conditions are met in soils
with an available depth >1 m [41]. According to the results, a
vast portion, specifically 73.7 % displayed a high level of
suitability for wheat production due to the presence of very deep
soils. These deep soils constitutes 17.7 % of the entire area,
rendering them moderately suitable for growing wheat.
Additionally, 8.6 % of the total land area possessed shallow soil
depth, suggesting a marginally suitable condition for wheat
production (Fig.5). Slope shape and slope length are important
factors which directly affect wheat cultivation. Taking into
account the slope of the land is crucial to mitigate the risks
stemming from natural disaster like floods and landslides. The
slopes exhibit varied distribution of soil qualities, such as soil
depth, soil moisture, soil texture and nutrient availability [43].
The results demonstrated that a significant portion of the total
area, specifically 50.9% exhibited a high level of suitability in
relation to slope. Furthermore, an additional 29% of the area
was deemed to possess a moderate level of suitability.
However, it is worth noting that 11.1% of the area fell under the
category of marginal suitable and only 9% of the study area was
not suitable (Fig.6). The results from the organic matter
distribution in the study area indicates that the whole area is
extremely well-suited (Fig.7). LULC classification of the area
gives idea about the present status of the land. LULC analysis
enables the identification and assessment of various land types
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such as agriculture areas, tree cover, forest, water bodies, built
areas revealing their spatial arrangement and distinctive.
Various studies have used LULC for land suitability assessment
[27], [42], [44]. 72.1 % of the study are was highly suitable as
an agricultural area, 18.6 % of the study area was considered
moderately suitable and 9.28 % was found not suitable (Fig.8).
Wheat cultivation regions require a minimum of 200 mm of
rainfall per growing season. The average yearly precipitation
should ideally range from 450-1250 mm. The results
demonstrated that the study area is highly suitable regarding
precipitation for wheat production (Fig.9).

IV. CONCLUSION

Utilization of Geographic Information System (GIS) in
mapping the spatial variability status of various factors has
proven to be highly valuable. This technology allows
integration of different spatial datasets and the analysis of
multiple criteria together. By analyzing the spatial variability, it
become possible to evaluate the present conditions of crop-land
suitability within a specific area. By targeting areas with the
highest suitability, farmers can optimize their yields, reduce
resource wastage and mitigate the environmental impacts
associated with agricultural activities.

In addition, the utilization of GIS allows for data to be
visually displayed, thereby enhancing comprehension among
stakeholders regarding intricate connections among various
factors. Moreover, the ability to generate high-resolution maps
using IDW interpolation technique assist in identifying precise
areas within a region where specific crops are likely to thrive.
However, it is important to note that IDW interpolation also has
limitations. Depending only on the proximity of data points
may not account for certain spatial patterns or variations in the
landscape. Other interpolation techniques can complement
IDW. It is essential to compare the results obtained through
different interpolation methods to ensure the accuracy and
reliability of the suitability assessments.

In conclusion, as GIS technology continues to progress, it
holds immense potential to improve agricultural practices and
promote sustainable land use management.

REFERENCES

[1]  Shah, F. and Wu, W., "Soil and crop management strategies to ensure
higher crop productivity within  sustainable environments,"
Sustainability, vol. 11, p. 1485, 2019.
https://doi.org/10.3390/su11051485

[2] Inovation and Sustainable Development, UNDP Global Centre for
Technology, "United Nations Development Programme, Precision
agriculture for smallholder farmers," Singapore, 2021.

[3] AbdelRahman, M.A., Zakarya, Y.M., Metwaly, M.M. and Koubouris,
G.,, "Deciphering soil spatial variability through geostatistics and
interpolation techniques,” vol. 13, p. 194, 2020.
https://doi.org/10.3390/su13010194

[4] P. A. Burrough, "Principles of geographical,” Information systems for
land resource assessment. Clarendon Press, Oxford, 1986.
https://doi.org/10.1080/10106048609354060

[5] J. Malczewski, "GIS-based land-use suitability analysis: a critical
overview," Progress in planning, vol. 62, pp. 3--65, 2004.
https://doi.org/10.1016/j.progress.2003.09.002

[6] D. G. Rossiter, "A theoretical framework for land evaluation,"

Geoderma, vol. 72, pp. 165--190, 1996.
https://doi.org/10.1016/0016-7061(96)00031-6

https://doi.org/10.17758/URUAE23.UA0524301

14

[71

(8]

[]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

[21]

[22]

[23]

[24]

[25]

[26]

Beek, K. J. (1978). Land evaluation for agricultural development: some
explorations of land-use systems analysis with particular reference to
Latin America. Wageningen University and Research.

Salata, S., Ozkavaf-Senalp, S., Velibeyoglu, K. and Elburz, Z.,, "Land
suitability analysis for vineyard cultivation in the lzmir metropolitan
area," Land, vol. 11, p. 416, 2022.
https://doi.org/10.3390/1and11030416

Tashayo, B., Honarbakhsh, A., Akbari, M. and Eftekhari, M.,, “Land
suitability assessment for maize farming using a GIS-AHP method for
a semi-arid region, Iran," Journal of the Saudi Society of Agricultural
Sciences, vol. 19, pp. 332--338, 2020.
https://doi.org/10.1016/j.jssas.2020.03.003

Kilic, O.M., Ersayn, K., Gunal, H., Khalofah, A. and Alsubeie, M.S.,
"Combination of fuzzy-AHP and GIS techniques in land suitability
assessment for wheat (Triticum aestivum) cultivation," Saudi Journal
of Biological Sciences, vol. 29, pp. 2634--2644, 2022.
https://doi.org/10.1016/j.sjbs.2021.12.050

Burrough, P.A., McDonnell, R.A. and Lloyd, C.D.,, Principles of
geographical information systems, Oxford University Press, USA,
2015.

Singha, C., Swain, K.C. and Swain, S.K., 2020, "Best crop rotation
selection with GIS-AHP technique using soil nutrient variability,"
Agriculture, vol. 10, p. 213, 2020.
https://doi.org/10.3390/agriculture10060213

Wollenhaupt, N.C., Wolkowski, R.P. and Clayton, M.K, "Mapping soil
test phosphorus and potassium for variable-rate fertilizer application,”
Journal of production agriculture, vol. 7, pp. 441--448, 1994.
https://doi.org/10.2134/jpal994.0441

Gotway, C.A., Ferguson, R.B., Hergert, G.W. and Peterson, T.A.,,
"Comparison of kriging and inverse-distance methods for mapping soil
parameters," Soil Science Society of America Journal, vol. 60, pp. 1237-
-1247, 1996.
https://doi.org/10.2136/ss5aj1996.03615995006000040040x

Zandi, S., Ghobakhlou, A. and Sallis, P., "Evaluation of spatial
interpolation techniques for mapping soil pH," 2011.

Ministry of Agriculture and Rural Development, "National Strategy for
irrigation and Drainage, action plan 2019-2031", Albania.

Laskowski, W., Gérska-Warsewicz, H., Rejman, K., Czeczotko, M. and
Zwolinska, J.,, "How important are cereals and cereal products in the
average polish diet?," Nutrients, vol. 11, p. 679, 2019.
https://doi.org/10.3390/nu11030679

"Institute of Geoscieces, energy, Water and Environment (IGEO),"
Polytechnic University of Tirana, Albania, [Online]. Available:
https://www.geo.edu.al/. [Accessed 2024].

Municipality of Korga, "Report of the analysis and evaluation of the
territory of Korce municipality," 2016.

Jahn, R., Blume, H.P., Asio, V.B., Spaargaren, O. and Schad, P.,,
Guidelines for soil description, 206.

Prakash, T. N. (2003, December). Land suitability analysis for
agricultural crops: a fuzzy multicriteria decision making approach.
Kolkata, West Bengal: ITC..

N. Baniya, "Land suitability evaluation using GIS for vegetable crops
in Kathmandu valley/Nepal," Nepal, Berlin, vol. 13, 2008.

Sys, C., Van Ranst, E. and Debaveye, J.,, "Land evaluation. Part I:
Principles in land evaluation and crop production calculations,”
Agricultural publication, 1991.

Dadhich, G., Patel, P.R. and Kalubarme, M.H., , "Agriculture land
suitability evaluation for wheat cultivation using geomatics for Patan
District, India," International Journal of Agricultural Resources,
Governance and Ecology, vol. 13, pp. 91--108, 2017.
https://doi.org/10.1504/IJARGE.2017.084038

Bot, A., & Benites, J. (2005). The importance of soil organic matter:
Key to drought-resistant soil and sustained food production (No. 80).
Food & Agriculture Org.

Everest, T.LM.U.C.I.N., Sungur, A. and Ozcan, H., "Determination of
agricultural land suitability with a multiple-criteria decision-making
method in Northwestern Turkey," International Journal of
Environmental Science and Technology, vol. 18, pp. 1073--1088, 2021.



37th ISTANBUL International Conference on Agriculture, Biodiversity, Water & Waste Management (IABW2M-24) May 13-15, 2024 Istanbul (Turkiye)

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]
[40]

[41]

[42]

[43]

https://doi.org/10.1007/s13762-020-02869-9

Choudhary, K and Boori, MS and Shi, W and Valiev, A and
Kupriyanov, A, "Agricultural land suitability assessment for
sustainable development using remote sensing techniques with analytic
hierarchy process,” Remote Sensing Applications: Society and
Environment, vol. 32, p. 101051, 2023.
https://doi.org/10.1016/j.rsase.2023.101051

Karra, K., Kontgis, C., Statman-Weil, Z., Mazzariello, J.C., Mathis, M.
and Brumby, S.P.,, "Global land use/land cover with Sentinel 2 and
deep learning,” in 2021 IEEE international geoscience and remote
sensing symposium IGARSS, 2021, pp. 4704--4707.
https://doi.org/10.1109/IGARSS47720.2021.9553499

Harris, 1., Osborn, T.J., Jones, P. and Lister, D., "Version 4 of the CRU
TS monthly high-resolution gridded multivariate climate dataset,"
Scientific data, vol. 7, p. 109, 2020.
https://doi.org/10.1038/s41597-020-0453-3

Mokarram, M. and Mirsoleimani, A., "Using Fuzzy-AHP and order
weight average (OWA) methods for land suitability determination for
citrus cultivation in ArcGIS (Case study: Fars province, Iran," Physica
A: Statistical Mechanics and its Applications, vol. 508, pp. 506--518,
2018.

https://doi.org/10.1016/j.physa.2018.05.062

Tercan, E., & Dereli, M. A, "Development of a land suitability model
for citrus cultivation using GIS and multi-criteria assessment
techniques in Antalya province of Turkey," Ecological Indicators, vol.
117, p. 106549, 2020.

https://doi.org/10.1016/j.ecolind.2020.106549

Thapa, R., Gupta, S., Reddy, D.V. and Kaur, H., "An evaluation of
irrigation water suitability in the Dwarka river basin through the use of
GIS-based modelling," Environmental Earth Sciences, vol. 76, pp. 1--
12, 2017.

https://doi.org/10.1007/s12665-017-6804-5

Shukla, K., Kumar, P., Mann, G.S. and Khare, M., "Mapping spatial
distribution of particulate matter using Kriging and Inverse Distance
Weighting at supersites of megacity Delhi," Sustainable cities and
society, vol. 54, p. 101997, 2020.
https://doi.org/10.1016/j.5¢s.2019.101997

Lu, G.Y. and Wong, D.W., "An adaptive inverse-distance weighting
spatial interpolation technique," Computers \& geosciences, vol. 34, pp.
1044--1055, 2008.

https://doi.org/10.1016/j.cage0.2007.07.010

Nikolli, P. and Idrizi, B., "The coordinate reference systems of spatial
data infrastructures in albania," in Proceedings of the International
Conference SDI, 2010.

NIKOLLI, P., GASHI, F. and KABASHI, I., "The cartographic
projections used in Albanian maps," International Scientific Journal:
Micro Macro \& Mezzo Geo Information. Nr, pp. 121--141, 2016.

FAO, "Land suitability classifications,” in A Framework for Land
Evaluation, Roma, 1976.

Debesa, G., Gebre, S.L., Melese, A., Regassa, A. and Teka, S., , "GIS
and remote sensing-based physical land suitability analysis for major
cereal crops in Dabo Hana district, South-West Ethiopia," Cogent Food
\& Agriculture, vol. 6, p. 1780100, 2020.

A. El Baroudy, "Mapping and evaluating land suitability using a GIS-
based model," Catena, vol. 140, pp. 96--104, 2016.

Sys, C., Van Ranst, E., Debaveye, J. and Beenaert, F., , "Land
evaluation part I11}," Crop requirements, vol. 1, p. 3, 1993.

Dedeoglu, M. and Dengiz, O., , "Generating of land suitability index
for wheat with hybrid system aproach using AHP and GIS," Computers
and Electronics in Agriculture, vol. 167, p. 105062, 2019.
https://doi.org/10.1016/j.compag.2019.105062

Zolekar, R.B. and Bhagat, V.S., , "Multi-criteria land suitability
analysis for agriculture in hilly zone: Remote sensing and GIS
approach," Computers and Electronics in Agriculture, vol. 118, pp.
300--321, 2015.

https://doi.org/10.1016/j.compag.2015.09.016

Datye, V.S. and Gupte, S.C., "Association between agricultural land
use and physico-socio-economic phenomena: A multivariate
approach,” Trans. Inst. Ind. Geogr, vol. 6, pp. 61--72, 1984.

https://doi.org/10.17758/URUAE23.UA0524301

15

[44] Bandyopadhyay, S., Jaiswal, R.K., Hegde, V.S. and Jayaraman, V.,

"Assessment of land suitability potentials for agriculture using a remote
sensing and GIS based approach,” International Journal of Remote
Sensing, vol. 30, pp. 879--895, 2009.
https://doi.org/10.1080/01431160802395235

Olsid Mema is an assistant lecturer at Department of
Agronomic Sciences, Faculty of Agriculture and
Environment, Agricultural University of Tirana,
Albania. He is graduated at Department of Geodesy,
Faculty of Civil Engineering, Polytechnic
University of Tirana, Albania and holds a Master’s
Degree in Geodesy (2012) and Bachelor in Geodesy
(2010). He is currently a PhD scholar at Agricultural
University of Tirana, Albania also doing a part of his

research at Technical University of Dresden, Germany as guest researcher.
His PhD is about assessment of agriculture land for cereal production
through application of GIS-based multi criteria analysis.



37th ISTANBUL International Conference on Agriculture, Biodiversity, Water & Waste Management (IABW2M-24) May 13-15, 2024 Istanbul (Turkiye)

https://doi.org/10.17758/URUAE23.UA0524301 16





