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ABSTRACT - Soil is a valuable nomenewable natural resource that should be used in accordance with its natural
potential. Sustainable managemensoil resources combines maintainance of a high productivity with environmental
protection. Landuse planning in accordance with the suitability of land for effective erosion preventive landuse,
depending on a number of limitation factors and threats, shdelda fundamental principle of soil and water
conservation. The report will present the elements of a geographic information system for assessment and mapping of
the limitation factors and land categorization according to its capability for effective oergaievention use.the
approach used is a prerequsite for integrated sustainable management of soil and water at catchment scale.
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INTRODUCTION

Soil is limited, practicallyirreplaceableand norrenewable natural resource with a number of key
functions for thenature and society, the most important of which are related to food and biomass
production as well as storagdiltering and transformation of matter and enerQgteriorationof

the soil functions as a result of pollution aachumber ofphysical and chemical processes of
natural and anthropogenic origin define eight major soil degradation processes. Soil erosion is one
of the most serious global threatgpactingthe agriculturabnd forestlands, as well as urban areas
Sustainable management of soil resouttasno alternative irthe globalized world. Combining
maintenace of high productivity with protection of the natural environment, it means land use
planning inaccordance ith the suitability of land for effective erosion control land use, depending

on the series of limiting factors and threats.

Nowadays, pecialized journals and internet sites publish more and more often materials that
highlight the need for a thorough andmprehensive assessment of the suitability of the land and
provide new guidelines and methods to achieJé&]it[5], [10], [11]. Integration of Bulgaria into
European structures imposes a change in the agrarian policy of the country, the establistied mar
relations, the new agricultural structures, etc., and require the use of appropriate methods of
agricultural lands capability evaluation for effective erosion control and use at different scales.

Considering that our country lags behind in the fidlthod environmental assessment #mel need
of new scientific andappliedconceptan land capability categorisatidior erosionpreventionuse
we aimto develop practically oriented models in GIS format different scales andsers at
national municipal and local leveldased on th&IS technology anche available data sets of soil
topographyand climatic conditions. Thelevelopmentof such environmental landapability
evaluationand categorization of the counbrys  t eig theigdalamftiig work.

MATERIAL AND METHODS

In view of the great diversity of the saibver of Bulgariaespecially in terms dhe rooting depth,

the stoninessand the great differences in altituidéndicators requiring greater clarification of the
criteria of the land capabilityclas®s, we selected thed@ades classificatiofor the aims ofthis
project This classification is similar to that developed by USD8 §nd the Longerm erosio
control Programme in Bulgari§9]. This is the best ay of taking intoconsideratiorthe specific
topographic, soil and climatic conditions of the country while the GIS methods enable better
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processing of the huge amount of information hold by the database developed 3tidar
classification is focusing on the requiremefotssoil protectionfrom erosion(Fig. 1).

INCREASED INTENSITY OF LAND USE

—
CULTIVATION

™ LAND
w o CAPABILITY b 2
2| g KLASS S| @ S | @
L 0 = G = G
g [} =] = =] =

| = £ = £
u N o
S| g '
Z| 2w
o | <5 I
o ES
e =0 [}
| 29
= =0 v
3 25

fal

fal
| ' - Vi :
14 < Shaded portions shows
g ul VI uses for which classes
= L are suitable.

VIl

Fig. 1. The relationship between Land capability classification classes and and the intensity with
which each classaaflapted fronbavidson[1]).

The system hathreelevels of categorization of land udad.2).

- Land Capabilityclasses gives an indication of the overall extent of restrictions on land use;

- Land Capabilitysublasses indicate the type of restrictions which exist in the class and

- Land Capabilityunits (blocks) - cartographic units with similar soil types require the same
type of management and the conservation suitable for growing the same crop species with
similar potential yields, i.e. account the capability of land for cultivation of different crops.

Capability ‘ I Il 1 v V VI VII VI
Land suitable for Lands with Lands, with very limited use
different uses restricted use
Degree of restrictions

A 4

Capability Erosion | Shallow soils | Rocky | Acidity (b) Klimate
(€) (s) (k) (c) etc.

Dominant type of constraint

Capability 1 2 3 4
Similar requirements for production management and

soil conservation, etc.
Fig. 2. Levels of the land Capability Classification System for efficient and economic use of erosion

control (Adapted fromNWASCO[8])
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In the process of buildinthe GIS, different maps (topographic, saihd climati¢ were digitized

and superimposed tabtain

Map of Land Capability
evaluation of land use and
Soil depth igital
erosion control (Fig.3). The g 8
charactestics of theearth // \ s
(e.g., slope, type of soil ‘ g
the risk of erosion) were. J/ \
used to determine the v = X
quality of the lands. This [ :\I;tnearbvmtvj [ g:a);gbilitv] [ avaiabil ] e
project proves that the ¥
application of GIS as a too [ suitabilty classes |
can give quick and
effective results on Lan

Capability evaluation.
Fig. 3. Stages and typesf the data in GIS tanap landcapability
classedgor erosionpreventiveuse

Depending on the degreé restrictions odand usethe landscapabilityclassesare divided intd3
main groups:1) Land suitable fordifferent uses including clas®s|, Il andlll; 2) Lands with
restricted usé including classlV, and3) Landswith very limited usé including clasgsV, VI,
VIl and VIII.

Diagnostic indicators for the initial determination of land clags#h scales of categorization are
the soil susceptibility to erosion (soil erodibilitytje soil profile depthandthe slopegradient while

the methods of data elwmtion i.e. approachs for defining the classes can be identified as
classificationand quantitativéFig.4 and Fig.5)DevelopedGIS layers of the main factors sheet
water and wind erosiof2], [7] enablenot onlydevelopment with more details amdprovementof
theclassification approactor land capability evaluatioproposed by Onchg®] butalsothe use of
guantitative methods in which relationships between variables are defined by usggadion,
which results determen the capability classFor this reasonthe smallscale landcapability
evaluationfor the entirecountryd s t ewagsdoneusimgyoth methodi the classificationandthe
guantitativeone and the results wetempared and analyzed.
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Fig. 4. Classification rethod i Fig. 5. Quantitative rethodll T illustrates the

illustrates the relationship between tl
susceptibility of soils to erosion, tiseil
profile depthand the slopgradient

relationship between the classes of potent
erosion risk and theoil profile depth
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Resultsfrom a comparative studshowthatthe quantitative methodl is more accurateompared
to the quantitative methodFig. 6). This is because the quantitative method tisredetailed as it
usesnine clas®s ofpotentialerosion risk and themaller ranges better defitiee classesf land
capability Thus eitherclassification method or the quantitative method Il vargant be usewith
GIS depending on the tymndthelevel of processingf the irput information.
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Fig.6. Land capability classes at differaqiantitativemethods

RESULTS AND DISCUSSION

To obtainthe final map of the land capability for effective economicand erosionpreventiveland
use andapplicationfor administrativeregions municipalitiesandcatchmentsthe GIS consistof 6
or 7 layers(levelsof information) dependingn the methodof classificationused

1. Distribution of soils in Bulgaria according to the soil profile depth and restricting land
use factors.This first levelof theGIS systenwas build upon thebasis of thesoil map.The
soil are classifiednto 3 groupsdepending on the sqirofile depth There aregroupedand

specified21 limiting factors (Fig. 7).

2. Distribution of Bulgarian territory according to the soil erodibility classes. To obtain
the second levedf the GIS systemthe map of soikrodibility in Bulgariain digital form
was used whenaitial 6 soil erodibility classearegroupedn 3 classe¢Fig. 8).

Distribution of Bulgarian soils according to soil profile depth
and land use restricting factors

fw+2] Swampy and salinized
z
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Fig. 7.Map of Bulgarian soils according to the

soil profile depth and the land use restricting
factors

Distribution of Bulgarian territory according to
the degree of soil erodibility
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Fig. 8. Map of erodibility of Bulgarian soils

3. Distribution of the territory of Bulgaria according to the slope gradient groups This
third level of the GIS systemis basedon DEM 50. The slopesare groupedin 5 groupsof
gradientsand the lands of altitude above 1200 m, being considerednot suitable for

agriculturaluse areseparated (Fig. 9).
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4. The levels 2 and 3 of the GIS system are developed when land capability is ev
following the classification methodWhenthe quantitativemethodis used theselevelsare
substitutedby the map of the potential soil erosionrisk (Fig. 10).

These levels of informatioare sufficient to identify the classes of lanchpability for effective
economic and erosiopreventionuse ando define thelimiting land use factors,.e. classes anc
subclassesf landscapability Herearethelimits of the opportunitiesof the smallscale mappingf

land capabilityfor efficient economic and erosigoreventionuse which isdone for theentire
countrnyd s rritorye(Fig.11).
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Fig. 9. Map of slope gradient groups of Fig. 10.Levels of the potential soil erosion risk
Bulgaria

Map of land capability classes

Map of Land capability classes for for effective economic and erosion control use N
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Fig. 11.Map of land capability classes for | Fi9. 12. Map of land capability classes label
effective erosion control use in Bulgaria | With the most suitable crops to be growing

5. The next level is the unit of land capability for economic and erosion preventive use. This is
the third level in the capability assessment of land use. Here it is illustrated at a scale of 1:10
000 for the area of commune Ognyanovogonsisting of three ilages of Pazardzhik
municipality. Units are areas of the same class and subclass of land use and require similar
measures for soil management aadservatiorhave similar potential performance and are
suitable for growing crops of one and the same grdine determined and recorded land
capability units are comparable across districts, municipalities or catchments because as one
legend with 22 most widely used crops is applied for the entire country. To illustrate this
third level of land capability evahtion, land suitability classes are calculated using the
software product of GeorgieM] and the resulting tables are attached to the {scgte
digital soil maps at a scale of 1:10 000 (Fig.12).
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6. Follows the level of the layer of the administrative units i regions, districts,
municipalities. The systemenableschoice of map of land capability classedor a single
region, district or municipality. knablesalsoa choiceof a singlecapabilityclass or type of
limitation in the selected administrativeit (Fig.13).
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Fig. 13 Map of land capabilityl classes and the layer of the administrative districts

7. Follows the level of the catchment basins The smallscale categorization use2l
catchments of the main rivers in Bulgariahile the large scaleuses thecatchmera
provided by thdour basin directorates of the couniryDanube, Black Sea, East and West
Aegean.The progranmelenablesa choiceto work with a particularchatchmenta separate

hin the selected obje(fig.14).
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Fig.14.Map of land capability classes and the layer ofcltehment areas
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8. The last level isthe permanent land cover This level works with different legends
depending on the scale of land capability categorization and the type of information used:

e GlISdatabasef CORINE2006i information used for sma#icale categorization;

e Land partitioning plansor physical blocksi information from aerial photographs
2006and2010for largescale categorization.

Fig.5. Legend used for smadicale categorization

The program has tabularoutputin areaand percentagalistribution of landaccordingto the
classof the permanent land coverthe selectedegion, municipalityor catchmentFig.16).

Moo == s x|

Magnitying glass
County - Varna class VI with restr. and type of land use
Type of Land use Area (ha) Prs. %
Urban area 275433 16.76
Non-irrigated arable land 7716.71 16.76
Irrigated arable land 0 1
Rice fields 0
Vineyard 1769.33 384
Fruittrees lantations 46.04 0.1
Pastures 2861.36 6.22
Others agricultural lands 5526.49 12.00
Forests 2299949 49.96
Sparsely vegetated areas 225125 4.89
Burntareas 0
Rocks and sands 105.56 023
Water area 71 0.02
Total 46038.14 100.00
Fig. 16. Legend used for largscale categorizatioandexample

of a abular output of the system fland capability evaluation
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