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LANDSCAPE PLANNING POSSIBILITIES FOR “KORIATA” SAND AND 
GRAVEL QUARRY, SOFIA REGION, BULGARIA 

Vladimir Ilinkin  
Abstract: The paper presents results of landscape planning and investigation on Fluvisols. The object is “Koriata” sand 
and gravel quarry, Bulgaria. Soil samples were taken from seventeen soil profiles at a depth of 0-20 cm, 20-40 cm, 40-
60 cm, 60-80 cm, and 80-100 cm. There were significant correlations between the physical and chemical soil properties 
in 40 out of 48 cases. Statistically significant high correlation coefficients (> ±0.6) have been calculated: for example, 
there is a negative correlation between bulk density on the one hand and soil organic matter (SOM) and nutrients on the 
other; there is a high positive correlation between total porosity and SOM and nutrients. The correlations between the 
clay fraction and SOM, total Kjeldahl nitrogen (TKN) and K2O are also high. Formulating a landscape plan for the 
territory of “Koriata” sand and gravel quarry will improve the quality of life of residents, will result in at least a 
sevenfold increase in plant diversity and will meet the demand for themed waterparks within the city limits of Sofia. 
Key words: landscape planing, Fluvisols, quarry, physical properties, chemical properties, green system. 

 
INTRODUCTION 

The emergence and development of green urban 
systems is linked to the industrial revolution and the 
urban sprawl typical of the 19th and 20th centuries. 
The ever increasing urban expansion eating up large 
areas of land creates the need for a harmonious 
relationship between gardens and parks in the urban 
environment and the surrounding natural environment. 

Urban ecology has had a long history mainly in 
Europe and has developed rapidly over the last few 
decades. There is a lot of evidence that urban territories 
bring about significant environmental changes, and 
people are the main driver of change. This has led to the 
idea that the city is a “socioecosystem”, and the 
improvement of the quality of life is related to 
improvements in the ecological and social parameters of 
the city [1; 2; 3; 4; 5]. Different ecosystems develop as a 
result of the interactions between organisms and their 
responses to geological, topographic, hydrological 
and climatic conditions. An interruption of these 
conditions may have serious consequences for habitats 
[6]. A number of plant species are closely related to soil 
properties by influencing plant development, or by 
indicating changes in the soil substrate [7; 8, 9; 10]. 

Unlike other anthropogenic sources of 
contamination, quarries and ballasters are a source 
of coarse and fine particles [11]. The soils close to 
mining sites are characterized by high bulk density, 
low pH, low humus content, poor texture and poor 
hydro-physical properties [12; 13; 14; 15; 16]. The 
sand and gravel quarries are located in the area of 
distribution of soils from the Fluvisols soil group 
[17; 18]. Fluvisols are intrazonal and occur in the 
riverside environment [19]. They are characterized 
by favourable water regime [20; 19; 18] and good 
bulk density [21; 18]. Soil organic matter (SOM) is 
average or low [18], but varies strongly [22] and 

may reach up to 2% in the surface horizon [23]. The 
nitrogen content is low [18] to average to high [24]. 
Favorable water, air indicate that these soils have 
been used for agriculture since ancient times. The 
soils are characterized by a low store of nutrient 
elements. [25]. These soils can be used for growing 
of high yield cultures if fertilized properly [19; 26]. 
Fluvisols are found between Chernozems and Gray 
forest soils in Northern Bulgaria, along the rivers - 
Danube, Lom, Ogosta, Iskar, Osam, Yantra, Rositsa 
and Kamchia [27; 28]. In Southern Bulgaria they are 
situated between Vertisols and Cinnamonic Forest 
soils [29; 19]. A main soil-forming factor is the 
nature of the alluvial deposit [30], which differs 
depending on the adjacent water basin that has 
carried the deposits, on the location along the river, 
and on the distance from the water. The weather 
conditions are determined by the climate zone of the 
respective river valley [19]. 

The right choice of plant genotypes which have 
the proper structure and function to deal effectively 
with a particular problem is an important step in the 
planning of environmental engineering activities due to 
the fact that a number of essential aspects have to be 
evaluated in order to maximize the effectiveness of each 
activity [31]. 

MATERIALS AND METHODS 

The object. Fluvisols [32] occurring on the 
territory of “Koriata” sand and gravel quarry (so far 
unexploited), located next to Vrazhdebna District, 
Sofia, Bulgaria were the target of the study. Usually 
this soil type is found in the Lower forest vegetation 
zone (0 - 600 m a. s. l.) [33]. The climate has a direct 
influence on the temperature and moisture of the soil, 
and an indirect one on the biota. In terms of climate, 
the subject of study falls within the European 
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continental climatic region, temperate continental 
sub-region, climatic region of the high fields of Mid-
Western Bulgaria [34]. The average temperatures in 
January are about 4 – 5 °C, and the average 
temperatures in June are 20 – 21 °C. The average 
annual temperature of the studied area varies around 
11.5°С, the average annual rainfall varies around 
837 mm, with a peak rainfall in May and a minimum 
in July [34]. 

Methods of study. Seventeen soil profiles were 
dug at representative plots. A systematic sampling 
design was used [35]. The samples were taken at a 
depth of 0-20 cm, 20-40 cm, 40-60 cm, 60-80 cm and 
80-100 cm. 

The following soil characteristics were analyzed 
by using the respective methods: Bulk density (BD, 
g.cm-3), according to the DIN ISO 11272:1998, 2001 
[36]; Total porosity (TP, %) by calculating bulk 
density and relative density [37]; Soil texture (Sand - 
2 mm - 63 μm, %; Silt - 63 μm - 2 μm, %; Clay < 2 
μm, %), using the sedimentation method [38]; Plant 
available water capacity (PAWC, mm), by a 
laboratory method, with the calculation of field 
capacity and permanent wilting point [39]; Soil 
acidity (pH in water extraction) – measured 
potentiometrically by WTW 720 pH meter [40]; Soil 
organic mater (SOM, %) by ISO 14235:1998 [41]; 
Total Kjeldahl Nitrogen (TKN, %) content, with a 
modified version of the classic Kjeldahl method 
[42]; P2O5 (mg.100g-1) – extraction with Ammonium 
Acetate and Calcium Lactate-pH 4.2 (UV-VIS 
spectrophotometer Perkin Elmer Lambda 5) [43]; 
K2O (mg.100g-1) – extraction with Ammonium 

Acetate and Calcium Lactate-pH 4.2 (Flame 
photometer Jenway php 7) [43].  

Data analysis. Descriptive statistics was done 
using Numbers and Excel on Mac and PC, 
respectively. Percentage data were arcsine-square root 
transformed before the analysis [44]. Pearson’s 
product-moment correlation among the soil 
characteristics studied was calculated using SPSS 
for Windows, version 16.0. 

RESULTS AND DISCUSSION 

Soil characteristics. The soil texture varies with 
depth ranging from sandy clay loam to loam (Fig.1) 
in the two surface layers (0-20 and 20-40 cm), and 
within the sandy loam class at the other depths (40-
60, 60-80, 80-100 cm) with the decrease in the clay 
fraction (Table 1).  

 
Fig. 1. Soil texture [45]

Table 1. Physical and chemical properties 

Depth, 
cm 

n 
  BD, 

g.cm-3 
TP, 
% 

Sand, 
% 

Silt, 
% 

Clay, 
% 

PAWC, 
mm 

pH 
(H2O) 

SOM, 
% 

TKN, 
% 

P2O5, 
mg.100g-1 

K2O, 
mg.100g-1 

0-
20

 

17  

Min 1,17 50,07 48,49 25,75 16,89 - 5,78 3,15 0,019 1,93 2,33 
Max 1,43 65,94 54,24 29,92 24,43 - 6,26 3,85 0,026 2,68 3,04 
Mean 1,25 58,78 51,26 27,63 21,11 - 6,04 3,48 0,023 2,25 2,67 
SD1 0,08 5,09 1,77 1,27 2,00 - 0,13 0,25 0,002 0,22 0,20 
CV2 0,06 0,09 0,03 0,05 0,09 - 0,02 0,07 0,098 0,10 0,08 

20
-4

0 

17  

Min 1,22 48,52 48,16 25,07 15,81 - 5,54 2,06 0,010 0,96 1,16 
Max 1,50 57,58 54,70 29,91 23,65 - 6,48 2,85 0,016 1,31 1,91 
Mean 1,35 52,54 51,44 27,87 20,69 - 6,01 2,44 0,013 1,15 1,56 
SD1 0,10 3,11 2,16 1,73 2,61 - 0,30 0,26 0,002 0,11 0,24 
CV2 0,07 0,06 0,04 0,06 0,13 - 0,05 0,11 0,174 0,09 0,16 

40
-6

0 

17  

Min 1,27 44,76 51,98 25,23 13,92 152,97* 5,60 1,37 0,010 0,17 1,07 
Max 1,54 54,56 59,94 26,65 22,10 195,87* 6,63 1,97 0,015 0,33 1,59 
Mean 1,39 49,77 55,23 25,91 18,86 175,11* 6,01 1,66 0,012 0,27 1,37 
SD1 0,09 2,93 2,60 0,42 2,66 14,45* 0,31 0,21 0,002 0,05 0,18 
CV2 0,07 0,06 0,05 0,02 0,14 0,08* 0,05 0,13 0,152 0,18 0,13 
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60
-8

0 

17  

Min 1,31 43,02 50,07 27,07 11,45 - 5,27 0,19 0,008 0,05 0,69 
Max 1,60 51,23 59,84 30,00 21,20 - 6,01 0,44 0,011 0,09 1,06 
Mean 1,44 48,29 55,22 28,77 16,01 - 5,64 0,34 0,009 0,07 0,92 
SD1 0,11 2,18 3,03 0,88 3,27 - 0,26 0,08 0,001 0,01 0,12 
CV2 0,08 0,05 0,05 0,03 0,20 - 0,05 0,24 0,106 0,20 0,13 

80
-1

00
 

17  

Min 1,39 38,20 55,18 30,05 4,40 - 5,33 0,19 0,006 0,04 0,65 
Max 1,64 48,70 61,96 34,86 13,78 - 6,77 0,33 0,008 0,06 0,85 
Mean 1,50 43,08 58,85 31,95 9,20 - 6,03 0,26 0,007 0,05 0,76 
SD1 0,09 3,23 2,23 1,54 2,58 - 0,57 0,05 0,001 0,01 0,06 
CV2 0,06 0,07 0,04 0,05 0,28 - 0,09 0,19 0,114 0,15 0,08 

Legend: * Applies to the whole soil profile; 1 SD – standart deviation; 2 CV -  coefficient of variation 
 

In terms of bulk density, the soils range from 
moderately compacted to averagely compacted (0-20 
cm), within the  averagely compacted class (20-40 cm), 
from averagely compacted to highly compacted (in the 
layers at a depth of 40-60, 60-80, 80-100 cm) (according 
to the classification of AG Bodenkunde [46]. 

Total porosity ranges from averagely porous to 
highly porous in the 0-20 cm layer, from averagely 
porous to moderately porous (in the 20-40 and 40-60 
cm layers), within the averagely porous class for the 
60-80 cm layer and from slightly porous to 
averagely porous for the 80-100 cm layer (according 
to the classification of AG Bodenkunde [46]. 

According to Dilkova’s classification [47] PAWC 
ranges from medium to high. 

Soil acidity ranges from moderately acidic to 
slightly acidic in the 0-20, 20-40 cm and 60-80 
layers, from moderately acidic to very slightly acidic 
in the 40-60 cm and 80-100 cm layers according to 
von H.-P. Blume [48]. 

Soil organic matter varies within the low SOM 
content class in the 0-20 and 20-40 cm layers, within 
the very low SOM content class in the 40-60 cm layer 
and within the no SOM content class in the 60-80 and 
80-100 cm layers according to AG Bodenkunde [46]. 

The nitrogen content is within the very low 
availability class in all layers according to Penkov’s 

classification [49]. 
The assimilable phosphorus content ranges from 

good availability to very good availability in the 
surface layer, from medium availability to good 
availability in the 20-40 cm layer, and decreases to 
low availability in the other layers (according to 
Penkov’s classification [49]). 

The assimilable potassium content ranges from 
good availability to very good availability in the 0-20 
cm layer, from medium availability to good availability 
in the 20-40 cm layer, from low availability to medium 
availability in the 40-60 cm layer, from very low 
availability to low availability in the 60-80 cm layer and 
within the very low availability class in the 80-100 cm 
layer according to Penkov [49]. 

There are some interesting high correlations (> 
±0.6) which are shown in Table 2. There is a negative 
correlation between bulk density on the one hand and 
SOM and nutrients on the other, which is most likely 
due to the fact that SOM is characterized by low 
bulk density and that the decomposition of organic 
matter releases nitrogen and ash elements (whose 
correlation coefficient for the studied soils is over 
0.8). There is a high correlation between total 
porosity on the one hand and SOM and nutrients on 
the other (which is most likely due to the 
abovementioned correlations).  

Table 2. Correlation matrix 

  
BD, 

g.cm-3 
TP, 
% 

Sand, 
% 

Silt, 
% 

Clay, 
% 

pH 
(H2O) 

SOM, 
% 

TKN, 
% 

P2O5, 
mg.100g-1 

TP, % -0,558* - - - - - - - - 
Sand, % 0,520* -0,578* - - - - - - - 
Silt, % 0,393* -0,446* 0,406* - - - - - - 
Clay, % -0,555* 0,622* -0,907* -0,753* - - - - - 
pH (H2O) -0,233* 0,103 -0,167 -0,006 0,123 - - - - 
SOM, % -0,642* 0,795* -0,678* -0,502* 0,720* 0,218 - - - 
TKN, % -0,649* 0,798* -0,603* -0,419* 0,627* 0,119 0,879* - - 
P2O5, mg.100g-1 -0,629* 0,781* -0,626* -0,294* 0,586* 0,181 0,923* 0,902* - 
K2O, mg.100g-1 -0,652* 0,799* -0,621* -0,444* 0,652* 0,162 0,925* 0,928* 0,925* 

* Correlation is significant at the 0,01 level 
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Table 3. Species composition of the conceptual landscape design for “Koriata” quarry 
Ginkgo biloba L. ² Mafnolia x soulangeana 'Lennei' ² 
Abies cephalonica Loud. ² Mafnolia x soulangeana 'Alexandrina' ² 
Cedrus atlantica Manett ² Magnolia obovata Thunb. ² 
Cedrus deodara Loud. ² Liquidambar styraciflua L. ² 
Pinus silvestris L. ² Platanus orientalis L. ¹ 
Pinus nigra Arnold ² Platanos x acerifolia L. ¹ 
Pinus halepensis Mill ² Spiraea prunifolia Sieb. Et Zucc. ³ 
Cupressus sempervirens L. ² Spiraea cantoniensis Lour. ², ³ 
Cupressus arizonica Greene ² Spiraea japonica L. ², ³ 
Chamaecyparis lawsoniana Parl. ² Spiraea henryi Hemsl. ³ 
Chamaecyparis lawsoniana 'Glauca' ² Spiraea latifolia Borkh. ³ 
Chamaecyparis lawsoniana 'Pendula' ² Cotoneaster integerrimus Med.  
Chamaecyparis lawsoniana 'Pyramidalis' ² Pyracantha coccinea Roem. ², ³ 
Chamaecyparis pisifera Endl. ² Kerria japonica DC ², ³ 
Chamaecyparis pisifera 'Squarosa' ² Kerria japonica 'Pleniflira' ², ³ 
Chamaecyparis pisifera 'Filifera' ² Albizzia julibrissin Durazz. ² 
Chamaecyparis pisifera 'Fififera Aureovariegata' ² Cercis siliquastrum L. ² 
Chamaecyparis pisifera 'Filifera' ² Robinia pseudoacacia 'Umbraculifera' ² 
Chamaecyparis pisifera 'Plumosa' ² Laburnum anagyroides Medik ² 
Chamaecyparis lawsoniana 'Nana' ² Ailantus altisima Swingle ² 
Chamaecyparis lawsoniana 'Minima Glauka' ² Buxus sempervirens 'Angustifolia' ² 
Thuja occidentalis L. ² Buxus sempervirens 'Argenteo variegata' ² 
Thuja occidentalis 'Fastigiata' ² Buxus sempervirens 'Bullata' ² 
Thuja occidentalis 'Aurescens' ² Buxus sempervirens 'Pyramidalis' ² 
Thuja occidentalis 'Columnna' ² Buxus sempervirens 'Rotundifolia' ² 
Thuja occidentalis 'Compacta' ² Buxus sempervirens 'Suffruticosa' ² 
Thuja orientalis 'Aurea Nana' ² Acer platanoides L. ¹ 
Thuja orientalis 'Compacta' ² Acer platanoides 'Schwedleri' ¹, ² 
Thuja orientalis L. ², ³ Acer platanoides 'Fassens Black' ¹, ² 
Thuja orientalis 'Meldensis' ² Acer platanoides 'Drumondii' 
Thuja orientalis 'Semperaurescens' ² Acer platanoides 'Globosum' 
Thujopsis dolabrata Sieb. Et Zucc. ² Acer saccharinum L. ¹, ² 
Juniperus communis L. ² Acer saccharinum 'Palmatum' ¹, ² 
Juniperus communis var. nana ² Acer palmatum Thunb. ² 
Juniperus oxycedrus L. ² Acer palmatum 'Atro-Purpureum' ² 
Juniperus virginiana L. ² Aesculus hippocastanum L. ¹ 
Juniperus virginiana 'Glauca' ² Aesculus hippocastanum 'Laciniata' ¹ 
Populus tremula L. ² Aesculus x carnea Hayne ¹ 
Populus x canescens Sm. ² Tilia cordata Mill. ¹ 
Populus nigra L. ² Tilia tomentosa Moench ¹ 
Populus nigra 'Italica' ² Tamarix tetrandra Pall. ² 
Salix fragilis L. ² Fraxinus ornus L. ¹ 
Salix purpurea L. ² Fraxinus excelsior L. ¹ 
Salix matsudana Kodz. ² Fraxinus excelsior 'Diversifolia' ¹ 
Betula pendula Roth. ¹, ² Fraxinus excelsior 'Hessei' ¹ 
Betula pendula 'Dalecarlica' ² Fraxinus oxycarpa Willd.  
Betula pendula 'Purpurea' ² Forsythia x intermedia Zab. ³ 
Betula pendula 'Youngii' ² Forsythia x intermedia 'Spectabilis' ³ 
Carpinus orientalis Mill ¹, ² Forsythia x intermedia 'Densiflora' ³ 
Corilus avellana L. ² Syringa vulgaris L. ², ³ 
Corilus avellana 'Pendula' ² Elymus repens (L.) Gould. ⁴ 
Corilus avellana 'Fuscorubra' ² Poa trivialis L. ⁴ 
Corilus avellana 'Heterophylla' ² Arrhenatherum elatius (L.) P. Beauv. ex J. & C. Presl. ⁴ 
Quercus rubra L. ¹, ² Lolium perenne L. ⁴ 
Celtis australis L. ² Agrostis alba L. ⁴ 
Berberis vulgaris L. ² Agrostis vulgaris L.  
Berberis vulgaris 'Atropurpurea' ² Cynosurus cristatus L. ⁴ 
Berberis thunbergii DC ² Arrhenatherum elatius P. B. ⁴ 
Berberis thunbergii 'Atropurpurea' ² Trifolium repens L. ⁴ 
Liriodendron tulipifera L. ² Trifolium pratense L. ⁴ 
Mafnolia x soulangeana Soul. - Bod. ² Lolium multiflorum Lam. ⁴ 

Legend: ¹ - species used for tree/shrub groups; ² - species used for ornamental tree/shrub groups; ³ - species used for hedgerows;  
⁴ - species used for grassing 
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CONCLUSIONS AND RECOMMENDATIONS 

“Koriata” quarry is located on Fluvisols which 
are characterised by good physical properties. They 
are poor in SOM and TKN, but are rich in 
assimilable phosphorus and potassium. 

There are statistically significant high (> ±0.6) 
correlations, for example: there is a negative correlation 
between bulk density on the one hand and SOM and 
nutrients on the other; there is a high correlation 
between total porosity on the one hand and SOM 
and nutrients on the other; there is a high correlation 
between the sand fraction on the one hand and SOM 
and nutrients on the other; there is a high negative 
correlation between the sand and clay franctions; 
there are high correlations between the clay fraction 
and SOM, TKN and K2O. 

Creating a park area instead of exploiting the 
resources of the sand and gravel quarry will not only 
have favourable benefits such as improved quality of 
life and health (which has been described by a 
number of authors [57; 58; 59; 60]), but will also 
result in at least a sevenfold increase in plant 
diversity and will meet the demand for themed water 
parks within the city limits of Sofia.  

ACKNOWLEDGEMENTS 
The author wishes to express his most sincere 

gratitude to Stoyan Stoyanov, Chief Assistant at the 
Institute of Biodiversity and Ecosystem Research at 
the Bulgarian Academy of Sciences, Sofia, Bulgaria, 
for determining the species composition at the site. 
The author also expresses his appreciation to 
Associate Professor Peter Zhelev, PhD, from the 
University of Forestry – Sofia for the valuable 
advice on the statistical analysis of data. 

REFERENCES  
1.  Marzluff J. M., E. Shulenberger, W. 

Endlicher, M. Alberti, G. Bradley, C. Ryan, U. Simon, 
C. ZumBrunnen (Eds.), Urban Ecology. An 
International Perspective on the Interaction between 
Human and Nature, Springer, New York, 2008. 

2. Sukopp H., H. P. Blume, W. Kunick, The 
soil, flora and vegetation of Berlins waste lands. I.E. 
Laurie (Ed.), Nature in Cities. John Wiley, 
Chichester, 1979, pp. 115 – 131. 

3. Pickett S. T. A., M. L. Cadenasso, J. M. 
Grove, C. H. Nilon, R. V. Pouyat, W. C. 
Zipperer, R. Costanza, Urban ecological systems: 
linking terrestrial ecological, physical, and 
socioeconomic components of metropolitan areas. 
Annual Review of Ecology and Systematics, 32, 2001, 
pp. 127 – 157. 

4. Alberti M., J. M. Marzluff, E. Shulenberger, G. 
Bradley, C. Ryan, C. Zumbrunnen, Integrating humans 
into ecology: opportunities and challenges for studying 
urban ecosystems Bioscience, 53, 2003, pp. 1169 – 
1179. 

5. Grimm N. B., S. H. Faeth, N. E. 
Golubiewski, C. L. Redman, J. Wu, X. Bai, J. M. 
Briggs, Global change and the ecology of cities. 
Science, 319, 2008, pp. 756 – 760. 

6. Nieman T. J., Z. R. Merkin, Wildlife 
management, surface mining, and regional planning. 
Growth and Change, 26, 1995, pp. 405 – 424. 

7. Bogdanov, S., P. Glogov. Distribution of 
ecological groups of plants depending on changes in 
the composition and properties of soils affected by 
forest fires. Forest Science, vol. 3, 2006, 81-95. (in 
Bulgarian) 

8. Bogdanov, S. Changes in the acidity of 
Luvisols under the influence of forest fires. Ecological 
Engineering and Environmental Protection, No 2/2013, 
61-67. (in Bulgarian) 

9. Bogdanov, S. Plant available water capacity 
as a factor for the sustainable development of forests 
affected by forest fires. Management and Sustainable 
Development. 3/2014 (46), 2014, 23-26 (in Bulgarian) 

10. Bogdanov, S., S. Savev, E. Tsavkov. 
Investigation on humus-carbonate soils in the 
Western Balcan Mountains foothill. Environmental 
Engineering and Environmental Protection. No 3, 
2015, 29-35. (in Bulgarian) 

11. Hinds W. C. (Ed.), Aerosol Technology: 
Properties, Behavior, and Measurement of Airborne 
Particles (2nd ed.), Wiley-Interscience, USA, 1999, 
pp. 304 – 315. 

12. Indorante,S. J., I. J. Jansen, C. W. Boast, 
Surface mining and reclamation: initial changes in 
soil character. J Soil Water Conserv, 36, 1981, pp. 
347 – 351. 

13. Boerner, R. E. J., A. J. Scherzer, J. A. 
Brinkman, Spatial patterns of inorganic N, P 
availability, and organic C in relation to soil 
distrubance: a chronosequence analysis. Appl Soil 
Ecol, 7, 1998, pp. 159 – 177. 

14. Palumbo, A. V., J. F. McCarthy, J. E. 
Amonette, L. S. Fisher, S. D. Wullschleger, W. 
L. Daniels, Prospects for enhancing carbon 
sequestration and reclamation of degraded lands 
with fossil-fuel combustion by-products. Adv Environ 
Res, 8, 2004, pp. 425 – 438. 

15. Seybold,C.A., R.B. Grossman, H.R. 
Sinclair, K.M. McWilliams, G.R. Struben, S.L. 
Wade, Evaluating soil quality on reclaimed coal 
mine soils in Indiana. R.I. Barnhisel (Ed.), 
Proceedings of a joint conference of American 
society of mining and reclamation. 21st Annual 
National Conference, 25th West Virginia surface 



Ecological Engineering and Environment Protection, No 2, 2018, p. 10-17 

16 

mine drainage task force symposium, April 18–22, 
2004, Morgantown, WV, pp. 1644 - 1663 

16. Sinclair H. R., K.M. McWilliams Jr, S.L. 
Wade, G.R. Struben, 2004 R.I. Barnhisel (Ed.), 
Proceedings of a joint conference of american 
society of mining and reclamation. 21st annual 
national conference, 25th West Virginia surface 
mine drainage task force symposium April 18–22, 
2004, Morgantown, WV, pp. 1674 – 1699. 

17. Ilinkin, V., S. Bogdanov, P. Zhelev, K. 
Zlatkova. 2014. Soil characteristics and plant cover 
of territories formed around waste deposits of gravel 
extraction quarries. ХХIII International Conference 
"Management And Quality ' 2014" For Young 
Scientists, 17 - 19 October 2014, 7-22. 

18. Ilinkin, V., P. Zhelev, D. Dimirov. Statistical 
Assessment of Fluvisols in “Gladino” Gravel Quarry, 
Chelopechene, Bulgaria. 2017. Bulgarian Jornal of 
Soil Science. 2017. Vol. 2, Issue 2, pp. 133-147. 

19. Donov, V. Forest soil science. Martilen 
Publishing House. 1993, p. 430. (in Bulgarian) 

20. Duchaufour, P., Precis de Pedologie, 
Soil Science, 1965, p. 587. 

21. Kaczmarek, Z., Gajewski, P., Mocek, A. 
Geobotanical conditions of ecological grasslands on 
fine textured fluvisols. Journal of Research and 
Applications in Agricultural Engineering. Vol. 60(3) 
2015. 131-135. 

22. Woźniak, L., Kud, K. Organic matter and 
some element contents in soil profiles of alluvial 
water race in the mountain regions of 
bieszczady–Poland. In Soil organic matter and 
element interactions, К. Aichberger (Ed.), 2005, 
pp. 110-120. 

23. Mitkova, T. Mitrikeski, J. Soils of the Republic 
of Macedonia: present situation and future 
prospects. Jones, RJ A., Houskova, B., Bullock, 
P. & Montanarella, L.(eds.) Soil resources of 
Europe, 2005, 225-234. 

24. Yigini, Y., Panagos, P., Montanarella, L. 
Soil resources of mediterranean and Caucasus 
countries. Office for Official Publications of the 
Euroean Communities, Luxembourg, 2013, p. 237. 

25. Shishkov, T., Kolev, N. The soils of 
Bulgaria. Springer, Dordrecht, The Netherlands. 
2014. p. 224. 

26. Kalala, A. M., B. M. Msanya, N. A. Amuri, 
J. M. Semoka. Pedological characterization of some 
typical alluvial soils of Kilombero District, Tanzania. 
American Journal of Agriculture and Forestry, 2017, 
5,1, pp. 1-11. 

27. Teoharov, M., T. Shishkov, B. Hristov, E. 
Filcheva, R. Ilieva, I. Lyubenova, I. Kirilov, G. 
Dimitrov, V. Krasteva, B. Georgiev, M. Banov, P. 
Ivanov, M. Hristova, Z. Mitreva. Chernozems in 
Bulgaria - systematics, specific features and problems. 

Chernozems in Bulgaria. Problems, assessment, use 
and protection. Scientific papers, 2015, pp. 20-34. 
(in Bulgarian) 

28. Hristov, B. Pedometric and taxonomic 
characteristics of primitive soils formed on the soft 
rocks in the Chernozem area in Northern Bulgaria. 
Dissertation. Archive of Soil Science Institute “N. 
Pushkarov”, Sofia, 2009. p. 147. (in Bulgarian) 

29. Antipov-Karataev, I. N., V.V. Galeva, I. P. 
Gerasimov, K. X. Enikov, E. N. Tanov, I. V. Tiurin. 
Soils in Bulgaria. Academy of Science USSR, 1959, 
p. 398. (in Russian) 

30. Aubert G., Boulaine J. La Pédologie. Paris, 
Presses Universitaires de France, Que Sais-Je ? N° 352. 
1972, p. 126. 

31. Kuzovkina Y. A., Volk T. A., 2009. The 
characterization of willow (Salix L.) varieties for use in 
ecological engineering applications: Co-ordination of 
structure, function and autecology. Ecological 
Engineering. Volume 35, Issue 8, pp. 1178 – 1189. 

32. IUSS Working Group WRB. 2014. World 
reference base for soil resources 2014. International 
soil classification system for naming soils and 
creating legends for soil maps. World Soil Resources 
Reports No. 106. FAO, Rome, Italy. 

33. Zahariev, B., Donov V., Petrunov K., 
Massurov S. Forest vegetation zoning of the People’s 
Republic of Bulgaria, Zemizdat, 1979, p. 195. (in 
Bulgarian) 

34. Troeva V. Environmental assessment of a 
change in the General Master Plan of Sofia and 
Sofia municipality. Vol. 1: 2009, pp. 70-300. 
http://www.sofproect.com/ovos_web.aspx. Last 
visited 05.01.2014 (in Bulgarian)  

35. Petersen, R.G., Calvin, L.D. Sampling. p. 1-
18. In J. M. Birgham (Ed.) Methods of soil analysis, 
Part 3. Chemical methods, No. 5. Madison, WI: Soil 
Science Society of America, 1996. 

36. Soil quality - Determination of dry bulk 
density (DIN ISO 11272:1998, 2001) 

37. Lorraine F. E., A. L. Flint, 2002. Porosity. 
241-254 In J. H. Dane, G. C. Topp (Ed.) Methods of 
soil analysis, Part 4. Physical methods, No. 5. 
Madison, WI: Soil Science Society of America. 

38. Soil quality – Determination of particle size 
distribution in mineral soil material – Method by 
sieving and sedimentation (ISO 11277:1998+ ISO 
11277:1998 Corrigendum 1:2002). 

39. Donov, V., S. Gencheva, K. Yorova. A 
manual for practical seminars in Forest soil science. 
Zemizdat, 1974, p. 216. (in Bulgarian) 

40. Soil quality – Determination of pH (ISO 
10390:2002) 

41. Soil quality – Determination of organic 
carbon by sulfochromic oxidation (ISO 
14235:1998). 

http://www.sofproect.com/ovos_web.aspx


Ecological Engineering and Environment Protection, No 2, 2018, p. 10-17 

17 

42. Soil quality – Determination of total nitrogen - 
Modified Kjeldahl method (ISO 11261:2002). 

43. Ivanov, P. New AL method to determined 
the plants available phosphorus and potassium in 
soil. Soil and agrochemistry. 4., 1984, pp. 88-98. (in 
Bulgarian)  

44. Compton, M.E. Statistical methods suitable 
for analysis of plant tissue culture data. Plant Cell, 
Tissue and Organ Culture, 37(3): 1994, pp. 217-
242.  

45. Soil Survey Staff 1975. Soil taxonomy, a 
basic system of soil classification for making and 
interpreting soil surveys. United States Department 
of Agriculture, Handbook No. 436.  

46. AG Bodenkunde (1982): Bodenkundliche 
Kartieranleitung. 3. Auflage, 331 S., Hannover. (in 
German) 

47. Dilkova, R. (1989). Soil physical properties. 
In: Boyadzhiev, Т., editor. Lectures on Soil Science, 
FAO project – Bulgaria, Sofia, pp. 260-278.  

48. von H.-P. Blume. (1995). Eigenschaften und 
Funktionen von Böden. In: von H.-P. Blume, editor. 
Handbuch des Bodenschutzes, 2 Auflage. Ecomed. 
pp. 5-28. (in German) 

49. Penkov, М. (1996). Soil Science. 
“Agropress” Publishing House – Sofia, p. 357. 

50. Donov, V. Forest soil science. Zemizdat, 
1979, p. 411. (in Bulgarian) 

51. Stransky, I. Soil science. Royal Court 
Printing Press. 1935. p. 536. (in Bulgarian) 

52. Georgiev, A. G. Soil science. Zemizdat. 
1959. p. 305. (in Bulgarian) 

53. Sanesi G., F. Chirello, Residents and 
urban green spaces: The case of Bari. Urban 
Forestry & Urban Greening Vol. 4, 3–4, 2006, 
pp. 125–134. 

54. Fuller R. A., K. N. Irvine, P. Devine-
Wright, P. H. Warren, K. J. Gaston, 
Psychological benefits of greenspace increase 
with biodiversity. Biol. Lett., Vol. 3, 4, 2007, pp. 
390-394. 

55. Kovachev А., The green system of 
Sofia. Urban aspects. Second completely 
revised and expanded edition. Pensoft, 2004, pp. 
25 – 225. (in Bulgarian) 

56. Kuleliev, Y., 2005. Condition of the 
green system. Landscape architecture, 1, pp. 11 
– 15. (in Bulgarian) 

57. McKinney M. L., Urbanization, biodiversity, 
and conservation. Bioscience, 52, 2002, pp. 883 – 890. 

58. Miller J. R., R. J. Hobbs, Conservation 
where people live and work. Conservation Biology, 
16, 2002, pp. 330 – 337. 

59. Miller, J. R., Biodiversity conservation and 
the extinction of experience. Trends in Ecology and 
Evolution, 20, 2005, pp. 430 – 434. 

60. Goddard M. A., A. J. H. Dougill, T. G. 
Benton, Scaling up from gardens: biodiversity 
conservation in urban environments. Trends in 
Ecology and Evolution, 25, 2010, pp. 90 – 98. 

ВЪЗМОЖНОСТИ ЗА ЛАНДШАФТНО УСТРОЙСТВО НА НАХОДИЩЕ 
НА ПЯСЪЦИ И ЧАКЪЛИ “КОРИЯТА”, СОФИЙСКО 

Владимир Илинкин 
Резюме: В статията са представени резултати от ландшафтно планиране и изследване на почви от клас 
Fluvisols. Обект на изследване е находище на пясъци и чакъли “Корията”. Почвените проби са взети от 17 места 
в следните дълбочини: 0-20 cм, 20-40 cм, 40-60 cм, 60-80 cм, и 80-100 cм. Установени са статистически значими 
корелации в 40 от 48 случаи. Установени са статистически значими, високи (> ±0.6) корелационни зависимости 
като oбемната плътност е в обратна корелация със SOM и хранителните елементи, oбщата порьозност се 
намира във високи корелационни отношения със SOM и хранителните елементи. Високи са зависимостите 
между глинестата фракция и SOM, TKN и K2O. 
Ландшафтното планиране на територията на находище “Корията” ще подобри качеството на живот и здравето 
на хората. Растититеното разнообразие ще се повиши над седем пъти и ще отговори на нуждите на хората от 
тематични водни паркове в границите на град София 
Ключови думи: ландшафтно планиране, Fluvisols, кариера, физични свойства, химични свойства, зелена система. 
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