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1. SHORT INTRODUCTION
In July 2004 the concept of the ECALP-project was introduced to participants interested. The
project wants to establish a first step in designing an integrated Alpine Ecopedological
Information System that can provide information to operational end users, land managers
that operate at different levels and soil scientist together with experts of other disciplines. For
this purpose the main tasks of the ECALP project are:
- development of a common data exchange format
- testing of the applicability of this exchange format in selected pilot areas (about 200 km2)
- filling in the exchange format and updating
- creating a useful network among regional and national institutions which own and
manage soil data
Since 65% of the Austrian Territory belong to the Alps and soil protection and harmonisation
of soil data among Europe is regarded as very important, the Umweltbundesamt in
cooperation with the Federal Research and Training Centre for Forests, Natural Hazards and
Landscape participate in this project.
2. PARTICIPANTS TO THE WORK
The ECALP-Project was lead by a Working Group consisting of members of the following
institutions:
- Italian Ministry of the Environment and Land Protection
- APAT – Italian Agency for Environment Protection and Technical Services
- ARPA-V: Environmental Protection Agency of the Veneto Region
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-

Study Centre Val d’Ossola
Catholic University of Milano
JRC/ESB – Joint Research Centre, European Soil Bureau

In this phase 8 partners contributed to the ECALP-project, forming 4 (cross-border) pilot
areas:
Veneto (IT) – Austria (Carinthia)
Friuli Venezia-Giulia (IT) – Slovenia
Lombardia (IT) – Switzerland
Piemont (IT) - Rhone-Alpes (F)
The responsible participants of the Veneto – Austrian pilot areas are:
Ialina Vinci and Silvia Obber, ARPA-V
Alexandra Freudenschuß and Erik Obersteiner Umweltbundesamt, Wien
Michael Englisch, Federal Research and Training Centre for Forests, Natural Hazards and
Landscape (BFW)
3. GENERAL DESCRIPTION OF THE AREA
The pilot area is located in an inner alpine basin in the province of Carinthia, in the south of
Austria. It covers 208 km2 (= 208 pixels of 1 km2), with an east-west elongation of 13 km and
a north-south elongation of 16 km (see figure 1).
The altitude varies between 400 m and 800 m a.s.l. The climate is characterized by frequent
temperature inversions: the average temperature in January is -4.6°C, the average
temperature calculated over the year is 6.2°C. Precipitation averages about 1000 mm·year-1
(KILIAN et al, 1994).
The main parent material, especially in the flat basin area, is fine and coarse moraine
and/or fluviatile material, primarily from acid metamorphic rocks (phyllite, schist), which is
weathered to a depth of more than 50 cm. Partly, the moraine material is packed with fine
calcareous material. The areas of higher altitudes are located in the northern part of the pilot
area. Low-grade metamorphic rocks are also common in this region, whereas calc phyllites
and marble appear only at few sites. Some dolomite and limestone rocks and hills of the
Mesozoic Era are typical for the southern part of the pilot area.
The most widespread soils in this region are Dystric Cambisols, with rather biological
inactive mor humus at forest sites. Below 20 cm soil depth roots are sparse and profile
morphology shows little differentiation.
About 47% of the selected pilot area are forests, 45% agricultural land, 5% settlements and
3% are water bodies.
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Figure1: Location of the Austrian pilot area

4. MAIN DATA SOURCES
The main sources of soil data used for this project are:
1. Digital agricultural soil map 1:25.000 (BFW)
2. Forest site mapping 1:10.000 of the Dobrova region (BFW)
Additionally, information from soil profile and site descriptions from the Soil Inventory of
Carinthia (Provincial Government) and the Forest Soil Inventory (BFW) included in the Soil
Information System BORIS (Umweltbundesamt) were used.
Further (non soil) data source used within this project are the DEM and national topographic
maps.
5. SOFTWARE AND GIS PACKAGE USED
The software used for this project was MS Windows 2000 (Excel, Access) and the GIS tool
ArcGIS 8.3.
All the necessary calculations and transformations for the projectwere done in Excel or
Access. Finally the data sets were merged in an Access database which was then linked to
the GIS raster. The results were provided in three Excel worksheets.
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6. GEOGRAPHICAL DATA CONVERSION and PROJECTION SYSTEMS
The INSPIRE-Grid has been converted into the local geographical projection, considering the
necessary “date transformation”. All the required calculations have been done in the national
grid. The results consist of 3 tables which can be linked to the INSPIRE-Grid by identical ID
numbers. The projection file used is described below:

LAM_CC_4730_AUT
Lambert_Conformal_Conic
False_Easting: 400000.000000
False_Northing: 400000.000000
Central_Meridian: 13.333333
Standard_Parallel_1: 46.000000
Standard_Parallel_2: 49.000000
Scale_Factor: 1.000000

7. MAIN STEPS OF THE PROCEDURE FOR THE ELABORATION OF THE ECALP SOIL
MAP
The first step within the ECALP-project was to merge all the necessary information and to
bring them into one useable data-format. As described in chapter 4 mainly 2 different
sources of soil data (agricultural and forest soil survey) had to be combined and linked to the
other, non soil information. Further steps necessary to fulfil the task, were:
- Transformation of the national soil classification system into the WRB. In some cases
further expert knowledge was necessary to compensate missing soil information.
- Transformation of the national soil parent material code to the coding of the exchange
format. In few cases no satisfying translation was possible (e.g. intermediate
metamorphic rocks)
- Selection of criteria for a predictive soil mapping at forest sites (e.g. exposition, parent
material) were soil information is lacking.
- Transformation of the INSPIRE grid (see chapt. 6)
- Calculation of the organic pool (see chapter 8)
- Calculation of the soil loss (see chapter 8)
Since the required soil information for the ECALP project derive from different soil databases
in Austria a relation among the parameters was not tested in detail, but it is assumed that for
some parameters a data-key could be established.
8. CRITERIA AND RULES FILLING THE EXCHANGE FORMAT
DOMINANT STU DESCRIPTION TABLE
(excel table name: DomStuDescTable)
The polygons of the data sources used usually represent one STU (1:1 relation). Sometimes
the Soil Type of the more than one polygon within a pixel are identical although described
with total different soil attributes, like e.g. soil depth, soil texture, or water regime. These
polygons have not been aggregated to one STU - each was classified as one STU.
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Only in some cases of the agricultural soil survey more than one STU is described within a
polygon (so called “Bodenkomplex” camparable to the SMUs). Therefore the calculation of
the Dominant Soil Type within a pixel required the following steps:
-

Calculation of STU area within each SMU
Aggregation of identical STU area per pixel
Search for Dominant STU

DOM-STU: indicates the percentage of the area covered by the dominant STU in the pixel.

Figure 2: Results of the Dominant Soil Type for each pixel
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PIXEL DESCRIPTION AND SOIL INDICATOR TABLE
(excel table name: PixDescTable)
All areas with no soil attributes (water bodies, settlements) have been derived from the
agricultural soil map. Comparisons with CORINE 2000 showed a more precise resolution
when using the agricultural soil map.

ORGANIC CARBON POOL
The organic carbon pool was calculated from data of the organic carbon content (%), bulk
density (g/cm3), rock fragment (% vol.) and horizon depths (cm). The bulk density itself was
not available as measured parameter but was derived from the content of organic matter and
the density of organic matter and the mineral soil:
Bd= 100/{(%OM/DOM)+[(100 - %OM)/DMS]}
Bd…Bulk density
OM…...Organic matter %
DOM… density of organic matter (0.224 g/cm3)
DMS… density of mineral soil (1.65 g/cm3)
Conversion factor Corg – organic matter:
Forest sites: 1.96
Agricultural sites: 1.724
Source: Lal, R., et al. 1998: Soil processes and the Carbon Cycle, chapter 13, S.178.

The organic carbon pool (t/ha) was calculated as a weighted mean value of different soil
horizons for the soil depth 0-30 cm. For the depth of 100 cm no data have been provided,
since only a few soil profiles reach this depth. The main humus in the forest area is mor
humus. Calculated on the basis of the results of the Forest soil inventory mor humus has in
average a OC-pool of 16.3 t/ha, which was set as an default value to calculate OC-HUM.
The different investigations used different methods to analyse the organic carbon values.
The agricultural soil survey refers to wet oxidation (Walkley-Black), whereas the forest soil
mapping used dry combustion for the determination of OC. National conversion factors (see
table 2) derived from a ring analyses (MUTSCH, 1994; STREBL, 2001) have been used to
transform data all OC data to dry combustion.
Table 1: Conversion factors from Corg% wet oxidation to Corg% dry combustion
%C (wet oxid.)

<3

3–7

7–9

9 – 12

12 – 14

14 – 15

> 15

Conv. Factors

1,13

1,20

1,24

1,30

1,35

1,37

1,40
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Figure 3: Results of the average OC for each pixel

SOIL LOSS ASSESMENT
The calculation of the soil loss refers to a national erosion model based on USLE (Universal
Soil Loss Equation). These calculations have been carried out by the Institut für Kulturtechnik
und Bodenwasserhaushalt, Bundesamt für Wasserwirtschaft, Petzenkirchen.
USLE: A = R x K x L x S x P
A = average annual soil loss (t/ha)
R = Precipitation
K = Soil –
L, S = slope
P = cropping and management factor
Data sources:
Summer rainfall 1960-1990 (BMLFUW): Input for Erosivity –Transfer function according to Strauss et al. (1995),
(R-Faktor der USLE).
Agricultural soil map (eBOD - BFW)
DEM 250 m (BMLFUW)
CORINE 2000
Austrian Farm Structure Survey, 1999 (STATISTIK AUSTRIA)
Municipal borders (BMLFUW)
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The actual soil loss due to water erosion was estimated as an average for each area of a
municipality. For forest sites the default value is 0 therefore the model gives 2 results:
- t/ha for the whole area of the municipality
- t/ha for the agricultural area of the municipality
The average soil loss for each pixel in the ECALP-project was calculated as a weighted
mean value according to the land use types (see figure 4).

Figure 4: Results of the average SOIL LOSS for each pixel
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