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Abstract: For better using of GIS of Soil Resources a new version of 
the attributive table formation was created. This gives the possibility soil 
physical and water properties to be included into the table. The simulation 
procedure for soil hydro-physical properties determination was realized by 
using soil particle size distribution data only. This develops a calculation 
algorithm for soil water content dynamic monitoring, which was realized for 
some of Bulgarian soils by [2], with developed in his Ph.D. thesis simulation 
model. 

The main aims of the study are: 
To demonstrate how useful is the new version of the attributive table 

formation. 
To show how could be applied the simulation model for environment 

conditions monitoring and agricultural production management. 

Keywords: environment conditions, simulation model, soil moisture at 
field capacity, wilting point, effective soil water content, particle size 
distribution. 

1. INTRODUCTION 
Sustainable agriculture means to create rules and mechanisms, which 

are created from last reaching of soil science and information about plant 
science for effective management of productive resources of agricultural 
lands and protect their ecological functions. 

For operative of legal information about soil resources the Soil 
Resources Agency developed Geographic Information System (GIS) that is 
based of soil survey in scale 1:10000 and together with constant land use 
and separation. In GIS input an information as follow: soil cover, soil type, 
particle size distribution, depth of hard roc, salt and carbonate content, 
mean soil bonitet and soil category for non irrigated areas and bonitet for 22 
agricultural crops, slope and exposition of the areas, type and quantity of 
pollution est. 



Section: “Informatics and Computer Technology” 

189 
 

The aim of this article is to estimate a method suggested by [2] for 
conversion soil particle size distribution as determined according to the soil 
standards in Bulgaria according to Kachinsky to the FAO and USDA 
classification scheme for a given soil. This method gives a lot of possibilities 
for calculating some physical and hydro-physical properties for the given 
soil. Including of these soil parameters in GIS of Soil Resources (GISoSR) 
attributive table give better possibilities for monitoring and management of 
crop production and realization of sustainable development in agriculture. 

The aims of this study are: 
To demonstrate a simulation procedure for soil hydro-physical 

properties determination by using the created soil particle size distribution 
database only. 

To demonstrate how useful could be the developed model for 
agricultural production management. 

2. OBJECT AND METHODS 

2.1. Geographical characteristics 
Yakoruda Municipality [7] is located in the northeastern part of 

Blagoevgrad an area of 339.3 sq. km. It borders the municipalities of 
Samokov and Kostenets at Sofia and Velingrad, Belitsa and Belovo from 
Pazardzhik district. The municipality is composed of eight villages - the 
municipal center of Yakoruda seven villages which are located in the 
southeastern part of the municipality., single line spacing, 24 pt spacing 
before and 6 pt spacing after the capital letters. 

Relief is mountainous and hilly, covered parts of the Rila and the 
Rhodope Mountains and narrow valley in the upper course of Mesta. The 
average altitude is 1603 m and average slope is 11.1%, which adversely 
affect general economic and infrastructural development of the municipality 
and the development of the urban network. 

The climate is temperate continental with very low Mediterranean 
influence, penetrating the valley of the Mesta River, the average annual 
temperature is 80C. Winters are cold, with average January temperature is -
20C - snow 150 days a year. Summer is short and cool with average 
temperatures in July 180C. 

2.2. Soil resources 
The general view of the object is presented in Fig. 1. 
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Fig. 1: General view of the object. 
Brown forest soils predominate (1-7 KG) - Fig. 1 and found more brown, 

shallow, middle eroding (KGE) and brown, shallow, high eroded (KGC). 
They are the most widespread soils in mountain areas and represent 1.7 
million ha or 15%. These soils are rich in humus, but the average stock to 
absorb nitrogen and phosphorus. They need a combination of fertilization. 
In the high mountains brown forest soils pass into dark colored forest and 
mountain-meadow soils. 

In river beds are found alluvial (AP - alluvial, medium strong) and on the 
slopes - delluvial (SF - (delluvial, slightly strong) and delluvial (RD - deluvial, 
medium strong) soils. In the high parts of the municipality the mountain-
meadow, shallow, weak and middle eroded soils (PL9) dominated. 
Cinnamonic soils - Fig. 1 are represented by cinnamonic and immature, 
shallow, highly eroded and rocks (NCC). Rocks (D), sand and gravel (PM) 
and gorges and gullies (B) complete the soil resources of the municipality. 

2.3. Methods 
The survey instruments used ArcGIS 9.3 - ArcMap for objects, Visual 

Basic and Access to realize the determination of hydro-physical and 
hydrological properties of studied soils [3, 4]. 

3. RESULTS AND DISCUSSIONS 
The simulation procedure for soil hydro-physical properties derivation 

was realized by using soil particle size distribution data only [5]. This 
develops a calculation algorithm for the soil water content dynamic 
monitoring. The general database use for the calculation is presented in Fig. 
2 and chemical properties in Fig. 3. 
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Fig. 2: The general database table (6). 
 

 
 

Fig. 3: Chemical properties (6). 
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Fig. 4: Content of physical clay and il in soil horizons. 

 

 
 

Fig. 5: Particle size distributions table. 
 

 
 

Fig. 6: Particle size distributions (after adjustment for losses after HCl treatment). 
Fig. 4, 5 and 6 show content of physical clay and il in soil horizons, 

particle size distributions and particle size distributions (after adjustment for 
losses after HCl treatment) respectively. 

To perform the classification of the soil mechanical composition is 
necessary to pass from Kachinsky classification scheme [1], which is mainly 
used in Bulgaria to the USDA classification scheme developed in [5]. 
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Fig. 7: Soil classification according to soil texture information and derivation of 

some water physical and hydrological properties of a given soil. 

The derivation of soil moisture at field capacity (SMfc), soil moisture at 
wilting point (SMwp) hydraulic conductivity at full saturation (K0), effective 
water content (Tpwc), total porosity (SM0) from standard soil texture 
information, percent of sand, silt, clay according to the USDA classification 
scheme and soil texture classification for a given soil, are presented in Fig. 
7. These data could be added in the GIS of soil resources attributive table. 

4. CONCLUSIONS 
The approach suggested by [2, 5] for derivation SMfc, SMwp, K0, SM0 

and Tpwc and include them in GISoSR attributive table, gives more quality 
and quantity information of the studied soils. 

Recommendations have been made to minimize negative impacts on 
environmental components. 

The derived monitoring information system could be used for effective 
monitoring and strict control of air, soil and water resources of the 
municipality. 
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