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In this study, detailed soil information based on Soil Mapping Units (SMU) that were identified during the
soil survey were digitized using ArcGIS and Arc-View GIS software in order to create the Soil Information
System (SIS) for the Turkish Republic of Northern Cyprus. A total of 7881 mapping units belonging to 109 soil
series were compiled into the database. For each SMU geo-referenced physical, chemical and biological
attributes in total 20 characteristics were entered. The selection of the criteria is based on the Soil Geographical
Database for Eurasia and The Mediterranean. Spatial analysis was conducted in order to produce soil depth,
slope, zinc sufficiency levels and soil salinity maps. However the capability of the database is much more where;
specific information for any of the attributes could be extracted and a separate map could be processed for each
individual characteristic. The spatial analysis of the data showed that 28.75 % of the soils are deeper than 120 cm
where 20 % are shallower than 30 cm. Also nearly 60 % of the country soils are on slopes between 0 to 6 %. The
results of the soil salinity analysis were 3.5 % of the country soils had salinity problems where 27 % had zinc
deficiencies. Soil Information System (SIS), which could be used for sustainable development for the Turkish
Republic of Northern Cyprus, is completed with this study. This study can assist and provide detailed soil
information for agronomists as well as decision-makers from other disciplines for the improvement and
sustainability of the country.
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Kuzey Kibris Tiirk Cumhuriyeti Icin Toprak Bilgi Sisteminin Olusturulmasi

Bu ¢alismada, Kuzey Kibris Tiirk Cumhuriyet’inde (KKTC) daha 6nce yapilmig olan detayli toprak haritalart
ve toprak etiid raporu sonucunda belirlenen haritamala birimleri ArcGIS ve Arc-View yazilimlari kullanilarak
Toprak Bilgi Sistemi olusturulmasi amaciyla sayisallagtiritlmis ve toplam 109 farkli toprak serisine ait cografi
konumlart belli olan 7881 haritalama biriminin fiziksel, kimyasal ve biolojik 6zellikleri veri tabanina girilmistir.
Bu ozellikler, Avrasya ve Akdeniz Cografi Toprak Veritabani kriterleri gz oniinde bulundurularak segilmistir.
Toplam 20 adet toprak 6zelligi veri tabanina girilmis ve alansal analiz yontemleri kullanilarak; derinlik, egim,
tuzluluk ve ¢inko noksanlik ozellikleri segilerek Ornek haritalar olusturulmustur. Ancak KKTC Toprak Bilgi
Sisteminin kapasitesi ¢ok daha fazla olup segilen her bir 6zellik i¢in farkli haritalar olusturmak da miimkiin
olmaktadir. Alansal analiz sonucunda tilkenin tarim topraklarimin % 28.75’in 120 cm’den derin ve % 20’sininde
30 cm’den s1g topraklardan olustugu saptanmistir. Ayrica topraklarin % 60’min % 0-6 egim araliginda oldugu
tespit edilmistir. Bunun yanisira iilke topraklarinin % 3.5’gunun farkli seviyelerde tuzlu oldugu saptanmis ve %
27’sinde ise cinko noksanligi belirlenmistir. Bu ¢alisma sonucunda olusturulan KKTC Toprak Bilgi Sisteminin
kullanilarak, tarimcilar, miithendisler ve planlamacilara farkli toprak ozelliklerine ait haritalarin sunulmasiyla,
iilke diizeyinde gelismeye ve siirdiiriilebilirlige katki saglamasi hedeflenmistir.

Anahtar kelimeler: Toprak haritasi, CBS, egim, tuzluluk, Kibris, Toprak Bilgi Sistemi
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Introduction

Soil is one of the essential elements of the
biosphere which necessitates a global policy for
management, evaluation and conservation
(Borlaug and Dowswell, 1994). To implement
such a policy, it is necessary to have information
harmonized both in space and time (Bouma and
Bregt, 1989). Soil information is often used as
part of spatial decision-making processes. Until
recently it was available mainly as printed soil
maps and text-based information. But soil maps
are graphically constrained and thus cannot hold
an infinite quantity of information. Also they
have a static nature in which changes and
upgrades are very difficult to implement.
Relatively they have to present a simplified view
of reality in order to adhere to readability
constrains. Finally, most users agree with the fact
that maps are usually correct but that they are
often still difficult to interpret (Msanya et al.
1987).

Geographical Information Systems provides a
powerful tool to present and analyze soil
information (King et al. 1995). Entering and
extracting of information once it is compiled into
the GIS is become much easier, efficient and
faster.

Request for information on land use and soil
conservation  require increasingly  accurate
information on soil properties and their
geographical location. Soil maps have always
been useful documents that met these
requirements thus helping in decision-making
processes. Information presented on soil maps
and reports are now managed by computer
tegniques using  Geographical  Information
Systems (GIS) (Finke at al. 2003)

Development of the Soil Geographical
Database for Eurasia and the Mediterranean is
based on SMU and STU’s. Using Arcinfo
software 1:1000000 scale soil database is under
development. The database contains a list of
STU’s characterizing distinct soil types that have
been identified and described. The STU’s are
described by attributes (variables) specifying the
nature and properties of soils (Lambert et al.
2003).

The aim of the study is to create a Soil
Information System that will identify areas with
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management problems or limitations for crop
production as well as land use because of soil
characteristics. Readily available information on
soils will assist the overall objective of the study.
Geographical Information Systems will be used
to achieve the goals of this project. The
information produced will assist the planning and
decision making processes which is a great
importance for a developing country. Soil
Geographical Database for Eurasia and the
Mediterranean criteria will be considered for the
development of the Soil Information System for
Turkish Republic of Northern Cyprus (Lambert,
et al. 2003).

Materials and Methods

Soil survey report and detailed soil maps
1:25000 scale of Turkish Republic of Northern
Cyprus was used as the basis of soil information
(Ding et al. 2000). The total area is 334959 ha.
Soil data such as topsoil texture, slope, soil depth,
stoniness, salinity, land capability classes,
potential land use classes, and irrigation
suitability classes that are present in the detailed
soil maps are entered for each SMU. Also data
belonging to each soil series which are presented
in the soil survey report (Ding et al. 2000) such
as; organic matter, zinc, manganese, iron, copper,
potassium, phosphorous levels as well as pH,
dominant texture of the profile, cation exchange
capacity, % calcium, infiltration rates, bulk
density and soil associations, which could affect
the crop production and decision making are
compiled in to the database.

ArcGIS and Arc-view GIS software was used
to digitize and analyze information (ArcGIS,
2006; Arc-View, 2000).

This study consisted of five stages:

-digitizing of SMU

-entering attributes for each SMU

-selecting and entering soil series
information for each SMU (Building Topology)

-conversion of polygons into raster
format

-query and analysis

Detailed soil maps 1:25000 scaled were
digitized as polygons and their attributes were
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entered in to the database for each SMU. Each
SMU is defined by a unique integer number (the
SMU identifier) and each SMU are represented
on the map by at least one polygon (Finke et al.
2003).

A total of 20 soil properties belonging to
SMU’s were entered into the database as numeric
or alphanumeric information, depending on their
format or representation in the soil survey report
in order to create the attribute table. To make an
user-friendly approach some soil properties are
classified into groups prior to entry into the
database to minimize the confusion. Especially
micro and macronutrient, and soil salinity levels
are classified in order to make the end user
understand and interpret much easily. The reason
for this approach was users from different
background other than agronomy could
understand and interpret the results/maps more
efficiently. Therefore these soil properties are
entered into the database as sufficiency or
severity levels. The other soil characteristics were
entered in the same format as they are represented
or presented in the detailed soil maps and soil
survey report.

Selected soil characteristics are analyzed
using spatial analysis tegniques provided by the
software (ArcGIS, 2006). The polygons that are
digitized are converted to raster format in order to
calculate the area coverage by each SMU’s
classes. The pixel/cell size are set to100m*100m.

Based on the systematic collection of
guantitative and qualitative information the aim
of spatial analyses are the careful and accurate
description of events in geographical space and
improving the ability to predict and control events
occurring in geographical space (Haining, 1995).
The spatial analysis of soil depth, slope, zinc and
salinity levels based on the information available
on the database are undertaken in order to
produce the geographical distribution of these
properties within the Turkish Republic of
Northern Cyprus.

Results and Discussion

Limited number of maps are analyzed and
presented for this study because of limited space.
However it is possible to produce for any of the
characteristics which are available in the
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database. Only selected soil properties are
presented in this section. These are; soil depth,
slope, salinity and zinc levels maps.

Soil depth distribution map is given in Figure
1. Soils which are deeper than d0 (represented as
+120 at the mapping legend) have the highest
coverage with 96,230 ha which represents 28.75
% of the country. The second highest coverage is
by d4 (represented as 0-30 cm at the mapping
legend) with 67070 ha which is 20 % of the total
area. The other soil depth are 37768 with 11.3%
for d1 (90-120cm), 35953 ha with 10.75% for d2
(60-90 cm), 44917 ha with 13.4 % for d3 (30-60
cm). Areas which are excluded from survey
covered 53021 ha with 15.8% of the total area. As
a result; nearly half of the soils in Turkish
Republic of Northern Cyprus that was surveyed
have deep or very shallow soils depths. This
information is useful for the planning of irrigation
projects for agronomist as well as planning of the
infrastructure for the engineers where excavations
could be difficult on shallow soils for example
when under laying pipelines or cables in the
ground.

Soil slope map distribution map is given in
Figure 2. The highest coverage on soil slope is
class3 73292 ha (represented as 2-6 % slope)
representing 21.8 % of the country. The second
highest coverage is class2 (represented as 1-2 %
slope) 68837 ha with 20.5 % of the area. The
other soil slope classes are distributed as: classl
(0-1 % slope) 51479 ha with 15.30 %; for class4
(6-12 % slope) 28984 ha with 8.65 %; for class5
(12-20 % slope) 26541 ha with 8 %; for class6
(20-50 % slope) 26305 ha with 8 % and class7
(50-90 %) 6693 ha with 2 %. Nearly 60 % of the
soils are between 0-6 % slope range. This
information could be used for irrigation planning
as well as erosion risk assessment and for runoff
control projects from soils.

Spatial analysis of the soil salinity map
(Figure 3) showed that 81.2 % (271867 ha) of the
countries soils have no salinity problems
represented as classl. However 2.4 % (7075 ha)
were severely saline concentrating in Meseria
Plain as class4. Only 1 % (3054 ha) are slightly
saline as class2 and soil that have moderate
salinity is 0.05 % (135 ha) class3.
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Figure 1. Soil depth map of the Turkish Republic of Northern Cyprus.
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Figure 2. Slope map of the soils for the Turkish Republic of Northern Cyprus.
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Figure 3. Salinity map of the soils for the Turkish Republic of Northern Cyprus.
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Figure 4. Zinc status map of the soils for the Turkish Republic of Northern Cyprus.
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These identified areas provides useful
information on soil salinity levels where laying
of sub-surface drainage could decrease salinity
levels. These kind of data of course can be
useful for the identification and application of
micro-nutrients on soils where deficiencies are
identified.

Zinc status of the soils are also analyzed
(Figure 4) and 61 % (203890 ha) of the soils
have no zinc deficiency represented as classl.
Only 23.7 % of the soils have zinc deficiency
with 3.7 % severe deficiency level as class3.
The other soils with moderate deficiency
covered 20 % (65720 ha) of the country as
class2.

Conclusion

The Soil Information Systems could provide
critical information for all disciplines, especially
for developing countries where sustainable
growth has vital importance. Geo-referenced

References

Borlaug, N.E. and C.R. Dowswell, 1994. Feeding a
human population that increasingly crowds a
fragile planet. 15™ Congress International Soil
Science Society, Acapulco, July 10-16 1994,
Keytone lecture. 1-15.

Bouma, J. and A.K. Bregt (eds)., 1989. Land
qualities in space and time. Pudoc, Wageningen.
32pp.

Ding, U., R.M. Derici, S. Senol, S. Kapur, M. Dingil,
A.O. Ding, E. Oztekin, A. Sariyev, B. Torun, L.
Basyigit, Z. Kaya, M. Gok, E. Akea, 1. Celik, 1.
Ortas, M.A. Cullu, N. Giizel, H. Ibrikgi, I.
Cakmak, V. Pestemalci, O. Cakmak, C. Karama,
H. Ozbek, S. Kilig, N. Sakarya, A.K. Colak, 1.
Onag, 1.Yegingil, K.Y. Giiliit, L. Atatanir, L.
Oztiirk, G. Biiyiik, A.Coskan ve M. Miijdeci,
2000. Kuzey Kibris Tiirk Cumhuriyeti Detayli
Toprak Etiid ve Haritalama Projesi. KKTC
Tarim ve Orman Bakanhg: C.U. Ziraat Fakiiltesi
Toprak Boliimii Bilimsel ve Teknik Isbirligi.
Letkosa. Cilt I, p648.

Finke, P., R. Hartwich, R. Dudal, J. lbanez, M.
Jamagne, D. King, L. Montanarella and N.
Yassoglou, 2003. Manuel of Procedures.
Georefenced Soil Database for Europe.

60

Ding, 20085(1)

soil data could assist in the decision making
process and planning. Hard copy soil maps are
rather difficult to understand and interpret for
planners from different backgrounds other than
soil scientists. Therefore this study will provide
essential information, which is easy to produce
and interpret by all disciplines. Also its dynamic
setup will enable to upgrade and add geo-
referenced information with relative ease.
Therefore it is also responsive database. The
soil information present in the database will
enable user to calculate or establish land
qualities using pedo-transferic functions. Also
data could be cross analyzed or combined with
each other in order to produce more complex
maps such as; physical suitability maps for
individual crops or for a particular type of land
use. However this could result high number of
classes in  which  presentations and
interpretations could be difficult.

European Commission Joint Resarch Centre.
Italy. p 163.

Haining, R., 1995. Designing spatial data analysis
modules for geographical information systems.
In: Spatial Analysis and GIS. Great Britain
Burgess Science Press. pp 45-63.

King, D., A. Burrill, J. Daroussin, C. Le Bas, R.
Tavernier and E. Van Ranst, 1995. The EU Soil
Geographic Database. In: Agriculture; European
land  information  systems  for  agro-
environmental monitoring. European
Commission Joint Resarch Centre. Italy. pp:43-
60.

Lambert, J.J., J. Daroussin, M. Eimberck, C.Le Bas,
M. Jamagne, D. King and L. Montanarella,
2003. Soil Geograp hical Database for
Eurasia&The Mediterranean: Intructions Guide
for Elaboration at Scale 1:1000000 version 4.0.
European Commission Joint Resarch Centre.
Italy. p58.

Msanya, B.M., R. Langomr and C. Lopulisa, 1987.
Testing and improvenment of a questionnaire to
users of soil maps. Soil Survey and Land
Evaluation. 7: 3-42.



