
Acknowledgements: Our work has been supported by the 
Hungarian National Scientific Research Foundation (OTKA, 
Grant No. K105167) and partly by the ONTTECH project (TECH-
08-A3/2-2008-0379). 

József  
SZABÓ  

Zsófia  
BAKACSI 

László  
PÁSZTOR  

H-1022 Budapest, Herman Ottó út 15. 
gislab@rissac.hu; www.mta-taki.hu 

Institute for Soil Sciences and Agricultural Chemistry, 
Centre for Agricultural Research,Hungarian Academy of Sciences 

Annamária  
LABORCZI 

D
ig

it
al

 m
ap

p
in

g 
o

f 
ag

ri
-e

n
vi

ro
n

m
e

n
ta

l c
o

n
d

it
io

n
s 

 
an

d
 n

at
u

ra
l h

an
d

ic
ap

s 
 in

 a
 L

A
U

1
 r

e
gi

o
n

 

soil type  topsoil texture 
topsoil chemical 

properties 

topsoil carbonate 
status 

topsoil OM 
content 

rooting depth 

REMOTELY SENSED 
IMAGES 
 
Landsat-7 ETM+ 

October 23, 2000  
February 1, 2001 
June 23, 2002  
March 22, 2003  
May 25, 2003 

OF BANDS  
FOR INSTANCES 

NDVI  
MULTITEMP 

KREYBIG 
MAPS 

FARM LEVEL 
MAPS 

GEOLOGY 

SIMS 

DKSIS 

AIIR 

FARM LEVEL 

GÉCZY 
MAPS 

EROSION 
MAPS 

R

E

S

U

L

T

 

M

A

P

S

 

L

E

G

A

C

Y

 

S

O

I

L

 

D

A

T

A

 

R

E

S

U

L

T

 

M

A

P

S

 

A specific data demand on soil characteristics was put up by the 
elaboration of the Production Site Specific GIS e-Consulting System 
(PSSGeCS) planned for Northern-Hungary Region. One of the most 
important modules of this system, which is still under development, 
consists of the spatial soil information sub-system of the regional level, 
soil related information. For the proper operation of PSSGeCS the agri-
environmental conditions had to be characterized according to the 
1:10,000 scale genetic soil mapping methodology and the category 
system applied in the Hungarian soil-agricultural chemistry practice. The 
factors constraining the fertility of soils had to be featured according to 
the biophysical criteria system elaborated for the delimitation of 
naturally handicapped areas in the EU.  
A great amount of soil information is available in Hungary due to former 
mappings and surveys. The collected data are available in different 
scales: national, regional, micro-regional, farm and field level and 
generally they are related to maps. The mapping objectives and 
methodology of the subsequent surveys also differed, various soil 
features were laid emphasis on. The legacy data provided by these 
surveys in one hand still represent a valuable treasure of soil 
information at the present time, and on the other hand are generally 
the sole information actually available. The diversity of various surveys 
carried out on a common region may pose questions concerning their 
joint applicability, nevertheless the disadvantages can be overcome. 
For the Gyöngyös LAU1 region pilot area, which is about 750 km2 and 
situated in the Northern part of Hungary, all the available legacy soil 
data, both SMU and profile based, were collected. The spatial coverage 
of this information was neither complete nor homogeneous. As a 
consequence these data were not applicable in themselves to produce 
the required maps. They had to be integrated, harmonized and specific 
methods were developed for the digital mapping of the required agri-
environmental conditions and biophysical criteria of natural handicaps. 
The spatial resolution of the derived digital soil related maps was 50 
meter. Auxiliary spatial environmental information in the form of 
multispectral and multitemporal Landsat TM images, high resolution 
DEM and thematic maps on geology and landuse supported the 
regionalization process. Indicator (co-)kriging, principal component 
analysis preceded maximum likelihood clustering and classification trees 
were applied for the task specific elaboration of the two digital soil map 
series. 
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 S = Natural Handicaps Designation 
Methodology  (S, C, O, R, P, A, N) 
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 S = Maximum Likelihood Clustering 
/Classification Tree (S, C, O, R, P, A, N) 
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