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Cross-border pilot area 
between Italy and Slovenia
FINAL REPORT
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INTRODUCTION

The aim of the final report is to describe the steps through the realisation of a common pilot area between Italy and Slovenia. Even though the activities have been taken mostly within the working group, this paper will fully describe the activities run by the Italian partners.

This report together with the report elaborated by Slovenian partner has to be considered as a complete report on the implementation of the ECALP project in the common Slovenian / Italian test area. 

The Slovenian and Italian available soil data varies from quantitative and quantitative point of view. The only reason for the elaboration of the reports in two parts is the difference in the process of elaboration of the common ECALP databases, which is a consequence of a different level of available soil information and thus the type of work that had to be done. 

PARTICIPANTS

People participating to the ECALP project were:

Giuseppe Michelutti for ERSA of Friuli Venezia Giulia

Borut Vrščaj for the University of Ljubliana

Sara Zanolla and Stefano Barbieri for the ECALP project.

Participation to the project required participation to the preliminary meetings in order to define the final products to be developed, critical review of the exchange format and of the manual of codification, attendance to the ECALP meetings held in Ispra and to working group meetings (Ljubljana, Pozzuolo, Gorizia), organization of the final excursion and participation (not mandatory) to other teams’ excursions. 

Some field observations were made to check soil-landscape models in the north-eastern part.

CHOICE OF THE PILOT AREA
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The area has been chosen according to the technical specifications of the ECALP project, but it is not only “near” the border, as suggested, but as a matter of fact is a double pilot area, made of two halves, each of them spreading approximately 200 square km wide on each side of the border between Slovenia and Italy. The area is so a rectangle of 400 square kilometres (40.000 hectares) stretching 16 km in E-W and 25 km in N-S direction. Its borders fit to the 1km grid as drawn by the Institute for Environment and Sustainability at the JRC in Ispra. 

It is located in the transitional area between the mountainous Julian Pre-Alps and the alluvial plain strongly affected by the Mediterranean Climate. The dominated land uses are agriculture (mainly vineyards) and natural broadleaf forest. There is only one larger urbanised area of Gorica-Gorizia and Nova Gorica - Nuova Gorizia located in the southern plain bordering to the Alpine foothills.

Average height is about 300 m, with a minimum value of about 30 m in the valleys facing the alluvial plain and a maximum around 900 m, while slope varies widely from flat to more than 60%, and it is more frequent in the classes according to the SOTER classification, between 15 and 30 and 30 and 60%. 

Mean annual temperature is around 12-13°C in the alluvial plain and in southern hills, and 9-10°C in the northern part of the area. Total annual rainfall is about 1400 mm in the alluvial plain and is higher than 2000 mm in the north-east sector.
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Lithology highly influences morphology, land use and vegetation and, being the most important pedogenetic factor, the soils themselves. So, in the north-eastern sector, limestone and coarser torbiditic deposits, often with thick beddings, produce steeper relieves and a few, mostly straight valleys, where rivers with alpine or pre-alpine basins, such as Isonzo-Soča, Natisone-Nadiža and Judrio-Idrija flow. In the south-western part, mostly marly and marly-arenaceous flysch gives a milder relief, with many articulated small valleys where water gathers only during rains and flows to major rivers.

In this area, vines are grown on well exposed slopes on marly and marly-arenaceous flysch while narrower valleys, conglomerate and arenaceous hills where slope is too steep to allow vine growing, are still covered in broadleaf forest, thus mixed with anthropic vegetation. In larger valleys and inner plains agriculture is practised, while a thick broadleaf forest covers the steeper slopes of the north-eastern part.

The location has been chosen because of the fact that, here the border between Italy and Slovenia is crossing the Pre-alps in contrast to the other pilot areas which are located in high alpine environment. 

In the north-western part of the pilot area, on Flysch substrate, most widespread soil tipological unit consists of deep soils with fine texture (loamy silt or silty clay loam). Usual humus form is Eumull (only OL horizon). Top soil is 15 to 20 cm deep, yellowish brown color, non calcareus, with subacid or neutral reaction. Subsurface horizon has usually a clay content higher than top soil; calcium carbonates and reaction remain similar to top soil. Usual humus form is Eumull (only OL horizon). They are classified as Dystric Cambisols or Eutric Cambisols, depending on base saturation. They are well drained and most common land use is broadleaf forest (mainly chestnut). 

In the same area it is common to find similar soils where illuvial process is more evident: clay content increasing and clay skins are characteristic of an argic horizon and soils can be classified as Dystric Luvisols or Haplic Luvisols (the difference is due to base saturation). [image: image9.png]



More shallow soils, having the same properties of  those described except than for lithic contact, are the most common typological unit for slopes where Flysch layers are near to soil surface: they are Dystri-Leptic Luvisols, Dystri-Leptic Cambisols or Eutri-Leptic Cambisols.

On limestones (Judrio valley, Mount Sabotino) the most frequent soil typological unit consists of shallow soils, where lithic contact is less than 25 cm deep. Usual humus form is Mull (mainly Eumull): there is only a OL horizon. The surface horizon is usually very dark and rich in organic matter, its texture is loamy or finer, the reaction is neutral; this mollic epipedon lays directly over the calcareous rock substrate or on a transitional horizon to cracked or compact limestone can be recognised (AR). These soils can be classified as Rendzic Leptosols. They are excessively drained, and vegetation growing on them consists mainly of shrubs with few broadleaf trees. Very shallow soils are characteristic of the same landscape but less frequent; soil properties are the same of previous soil typological unit, except for lithic contact depth that is within 10 cm: they are Rendzi-Lithic Leptosols. These soils are excessively drained and vegetation is more rare.

In the hilly area over Flysch substrate, surface horizons of soils have been strongly modified by vineyard agricultural operations that had effects also on subsurface horizon: only fragments of diagnostic horizons are recognisable; differences from topsoil and subsoil are so light that hardly they can be distinguished because they have been mixed. Reaction depends on local prevailing component of Flysch substrate: from neutral (where arenaceus component is more important) to subalcaline, if marl layer is thicker. Below this horizon there is the substrate. These soils are well drained and belong to Eutri-Aric Regosols or to Calcari-Aric Regosols, depending on calcareous content. 

In the plain part of the pilot area, consisting mainly on river terraces, there are soils with fluvic properties and abundant rock fragments within one meter of depth. A weathered horizon (cambic) is usually present; they are well drained and classified as Skeleti-Fluvic Cambisols; in the same landscape there are also similar soils with a lower content of rock fragments (Calcari-Fluvic Cambisols) but they are less frequent. Most common land use is annual field cropping.

Where rock fragment quantity is high also within 35-40 cm, only a surface horizon laying on substrate is present; this is completely ploughed where land use is agricultural and no horizon differentiation is possible. These soils, excessively drained, have been classified as Skeleti-Aric Regosols.

In Preval depression, finally, the main characteristic of the soils is their poor drainage, showed by gleyic properties (abundant mottles within one meter and, sometimes, within 50 cm); they are deep soils with a top soil silty clay loam texture, a well developed cambic horizon. It is common the presence of organic layers (peat) within one meter. Land use is agricultural (annual crops or poplar trees) but water management is needed (ditches). These soils are classified as Eutri-Gleyic Cambisols.

DATA AVAILABILITY IN THE PILOT AREA

The pilot area has been chosen also as a test site where the soil maps have been elaborated at different scales. Not only that there are differences in available soil information at the country level between Slovenia and Italy; the different and non-homogeneous soil information is available at the regional level. The aggregation of soil maps of different scales will be tested. The lowest map resolution available in the Italian part of the pilot area is between 1:500.000 and 1:250.000 (according to the project specification), while the majority of the area is studied at 1:50.000 and a small sector, comprised in a wine production area, at an even higher resolution.

Ancillary datasets used are: 

· DEM 40m and DEM40-derived datasets: 

· Slope 

· Aspect

· Geological maps 1:100.000

· Corine Land Cover 

· LandsatTM 30m 453 bands (30m resolution, bands as used for classification of the Corine land cover dataset)

CRITICAL REWIEW OF THE EXCHANGE FORMAT

The first proposals of exchange format have been examined and reviewed. The observations have been transmitted to ARPA Veneto through e-mail. A full overview of the contribution to the exchange format definition have been presented and discussed during the second ECALP meeting. The presentation and a draft report can be downloaded from the JRC site in the ECALP section.

SOFTWARE AND GIS PACKAGE USED

ARC GIS Ver 3.1 with Spatial Analyst extension module was used.

To process tabular data and perform various calculations and querying the MS Access 97 and MS Excel 97 were mainly used.

PROJECTION SYSTEMS

The official projection system of the project is ETRS_LAEA, as defined in the INSPIRE project. In order to use the widest set of data available and to avoid heavy conversions the grid has been converted into local geographical data. The projection file used is described below:

PROJCS["Monte_Mario_Rome_Italy_2",

GEOGCS["GCS_Monte_Mario_Rome",DATUM["D_Monte_Mario",

SPHEROID["International_1924",6378388.0,297.0]],

PRIMEM [Greenwich",0],

UNIT["Degree",0.0174532925199432955]],

PROJECTION["Transverse_Mercator"],

PARAMETER["False_Easting",2520000],

PARAMETER["False_Northing",0.0],

PARAMETER["Central_Meridian",15],

PARAMETER["Scale_Factor",0.9996],

PARAMETER["Latitude_Of_Origin",0],

UNIT["Meter",1]]

THE PROCEDURE FOR THE ELABORATION OF THE SOIL MAP

During the preparation phase of the project, the possible methods of work and data processing techniques were discussed. 

As a result, the following procedure has been proposed:

· definition of the rectangular area in Lambert Azimuthal Equal Area co-ordinate system;

· exchange of the national projection definition files (.prj);

· conversion of all the data of pilot area to national projection systems;

· choice of a minimum common set of ancillary data layers (such as DTMs, land use maps, forestry maps, annual rainfall, …) and of common legends;

· joint field work; discussions about the soil/landscape relationships;

· excavation and description of soil profiles;

· exchange of experiences and understanding the working techniques of each partner;

· elaboration of vector databases with available soil maps and ancillary datasets;

· exchange and revision of the preliminary maps;

· border edge-matching;

· common review of the "beta version" of the attribute table;

· elaboration of the final map, database and report.

The level of the cooperation was according to the opinion of Italian side very good and fruitful. Participation to the project involved several meetings where the methods were discussed, GIS and projections related issues, exchange format and working procedures. Non- meeting collaboration was even more intensive. Since all the partners are skilled enough and due to the good access to the Internet the mail and FTP protocol were intensively used for exchange of questions, thoughts and databases. 

Common fieldwork was done where the main soil types were detected, the geology, land use, and distribution of soil types were checked on each part of the border. Important outcome of the common fieldwork was the understanding of the way of the partners' soil description and some particularities related to that. This mutual understanding at was helpful later-on when the database was checked and harmonised.  

The ECALP attributes can only in few cases be directly related to the STU of Soil Map of the southern part of the pilot area: usually the structures of the database and attribute classes are defined in a different way and a reclassification was needed. For the northern part of the pilot area, an expert estimation based on available profile data and on field observations was made.

RULES FILLING THE EXCHANGE FORMAT

A temporary field, named “NAZ”, has been added in order to know in which country the pixel falls. The codes are I for Italy, SLO for Slovenia an I/SLO for pixels falling across the two countries. The distinction was first made following the official border of the project; by the way, some pixels that appeared to be in common, belong to Slovenia only, according to the official Italian and Slovenian borders. Other pixels, appeared to be in common even though the official border didn’t cross them. These pixels have been marked with I/SLO also.
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Information were reliable for pixels marked with I, while they needed be compared (such as for attributes like “IL” or “WR”) or integrated with the Slovenian data (such as for “SUR_URB” or “PX_OBS”).

Fig. 1: Differences between the shape administrative_alps.shp (yellow) and fvg.shp (blue). Common pixels are red in colour. 

DOM_STU

This attribute has been derived from the soil map, where available, or from expert estimation in the upper part, where this information was not reliable.

AGRI_USE

This information was bound to the dominant STU and not to the pixel. By the way, when filling the field we compared the result according to CORINE Land cover 1995 and survey information. [image: image11.png]ArcView GIS 3.2a l=1E3
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Classes 2.1.1, 2.1.2, 2.2.1, 2.2.2, 2.4.1, 2.4.2, 2.4.3, 2.4.4 have been considered “agricultural use”. 

Fig. 2: Corine Land Cover for Italy.
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Fig. 3: AGRI-USE.

The comparison of the results with the land use derived from the STU information shows that the map is almost the same where the agricultural/non agricultural use depends on natural factors, such as slope, lithology and so on, while a non agricultural use due to anthropic factors is not indicated. This is due to the fact that in Friuli Venezia Giulia soil maps sealed soil is not represented. The information can be derived from the SUR_URB field.

AGLIM 1, AGLIM2, TOP_DEP, TEXT_TOP_DOM, TEXT_TOP_SEC, TEXT_SUB_DOM, TEXT_SUB_SEC, PAR_MAT_DOM_AR, PAR_MAT_SEC_AR, WR

The adjectives have been discussed in the working group. 

Some observations have been discussed in the second Ispra meeting, such as:

· AGLIM 1 should be filled only when AGRI_USE is 1 (This doesn’t happen in the 1.1M soil database). 

· When there is only one limitation AGLIM2 should be the same of AGLIM1 (This doesn’t happen in the 1.1M soil database).
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Fig. 4: AGLIM1.
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Fig. 5: AGLIM2.

Fig. 6: TOP_DEP.
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Fig. 7: TEXT_TOP_DOM e TEXT_TOP_SEC.
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Fig. 8: TEXT_SUB_DOM e TEXT_SUB_SEC.
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Fig. 9: MAT_PAR_DOM_AR e MAT_PAR_SEC_AR.
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Fig. 10: WR.

IL, ROO

[image: image20.png]


It is very common, for soils in our study area, to have a lithic (or paralithic) contact within observation depth; but we know that usually this lithic contact is neither a limitation to root deepening, nor an impermeable layer. There are many cracks in the rock that can be explored by roots and where water can infiltrate. We suggest not to use lithic contact as synonym of root limitation or impermeable layer when the rock is highly fractured. Some lithic contacts can be also a root deepening limitation or/and impermeable layer, some others no.

Fig. 11: IL.
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Fig. 12: ROO.

WM1, WM2

Water management system list shows some cases that are characteristic of plain agricultural soils. In mountain or hill areas, some different methods can be used. It has been suggested to add some new water management systems (in the format or in a further version of the manual).
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Fig. 13: WM1.
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Fig. 14: WM2.

WRB_ADJ1, WRB_ADJ2, WRB_LEV1, WRB_FULL

There are four records to fill in the exchange format (see format example below):

	WRB-ADJ1
	First soil adjective code of the STU from the World Reference Base (WRB) for Soil Resources
	Character string
	2
	dy
	WRBADJ1

	WRB-ADJ2
	Second soil adjective code of the STU from the World Reference Base (WRB) for Soil Resources
	Character string
	2
	sk
	WRBADJ2

	WRB-LEV1
	Soil Reference Group code of the STU from the World Reference Base (WRB) for Soil Resources
	Character string
	2
	CM
	WRBLV1

	WRB-FULL
	Full soil code of the STU from the World Reference Base (WRB) for Soil Resources
	Character string
	6
	CMskdy
	WRBFU


For a Dystri-skeletic Cambisol, using exchange format convention, First soil adjective will be Dystric, Second soil adjective will be Skeletic.

But if we look at classification process, first adjective (WRB-ADJ in 1:1M manual) we choose is Skeletic, second adjective (WRB-SPE in 1:1M manual) we choose is Dystric (we can choose minimum 1 adjective, maximum 2). First adjective chosen is the strongest, the most relevant one.

If we can find only one adjective (e.g. Eutric Cambisol, no second adjective), this will be, obviously, a First soil adjective (Eutric, in the example). 

If we put this information in WRB-ADJ1 field, it will be at the same level as less important adjective of other soils for which we chose two adjectives.

Following example can show better the “problem”.

	
	
	Dystri-skeletic Cambisol
	Eutric Cambisol

	WRB-ADJ1
	First soil adjective code of the STU from the World Reference Base (WRB) for Soil Resources
	dy
	eu

	WRB-ADJ2
	Second soil adjective code of the STU from the World Reference Base (WRB) for Soil Resources
	sk
	

	WRB-LEV1
	Soil Reference Group code of the STU from the World Reference Base (WRB) for Soil Resources
	CM
	CM

	WRB-FULL
	Full soil code of the STU from the World Reference Base (WRB) for Soil Resources
	CMskdy
	CMeu


Dystric and Eutric are at the same “level”; but Dystric is the less important adjective.

For this reasons, we suggest to define First soil adjective the most relevant one (WRB- ADJ in 1:1M manual; Second soil adjective in current version of exchange format) and Second soil adjective the second we choose in classification process (WRB-SPE in 1:1M manual; First soil adjective in current version of exchange format); WRB-FULL code would be obtained by concatenation: WRB-LEV1+ WRB-ADJ1+ WRB-ADJ2. [In current version of exchange format it is obtained as: WRB-LEV1+ WRB-ADJ2+ WRB-ADJ1].

	
	
	Dystri-skeletic Cambisol
	Eutric Cambisol

	WRB-ADJ2
	Second soil adjective code of the STU from the World Reference Base (WRB) for Soil Resources
	dy
	

	WRB-ADJ1
	First soil adjective code of the STU from the World Reference Base (WRB) for Soil Resources
	sk
	eu

	WRB-LEV1
	Soil Reference Group code of the STU from the World Reference Base (WRB) for Soil Resources
	CM
	CM

	WRB-FULL
	Full soil code of the STU from the World Reference Base (WRB) for Soil Resources
	CMskdy
	CMeu
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Fig. 15: WRB_FULL (to be filled for Slovenian pixels).

Database table name

 ECALP_ITSI_database.dbf

SUR_BARE
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We filled the field for the pixels marked I and I/SLO according to CORINE Land cover 1995, with the classes 3.3.1 - shores, dunes and sands and 3.3.2 - bare rock. No occurrences have been found in the area. We didn’t consider the class 1.3.1 - quarries.

Fig. 16: SUR_BARE. No occurrence of bare rock outcrops have been found in the Italian part according to CLC 1995.

SUR_URB

We filled the field for the pixels marked I and I/SLO according to CORINE Land cover 1995, with the classes 1.1.1, 1.1.2, 1.2.1, 1.2.2, 1.2.3, 1.2.4, 1.3.2, 1.3.3, 1.4.1 and 1.4.2.

The total area has been assigned to the pixel. It has been discovered that, since the field allows 2 characters only, it’s not possible to indicate a 100% coverage by urban area. We used 99% instead. 
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Fig. 17: SUR_URB. Occurrence of urban related classes in the Italian part according to CLC 1995.
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Fig. 18: SUR_URB. Percentage of urban surface within the pixels (partial results for border pixels).

W_BODY

We filled the field for the pixels marked I and I/SLO according to CORINE Land cover 1995, with the classes 4.1.1, 4.1.2, 4.2.1, 4.2.2, 4.2.3, 5.1.1, 5.1.2, 5.2.1, 5.2.2 and 5.2.3.

The total area has been assigned to the pixel. Even in this attribute, the field allows 2 characters only, so it’s not possible to indicate a 100% coverage by water. This wasn’t needed in this area, by the way. Value is always zero in common pixels.
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Fig. 19: W_BODY. Occurrence of water bodies in the Italian part according to CLC 1995.
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Fig. 20: W_BODY: Percentage of water bodies within the pixels (to be filled for Slovenian pixels).

STU_TOT

The total percentage ofa area covered by STUs has been calculated as:

100 – (SUR_BARE+SUR_URB+W_BODY).

PX_CFL, PX_AVLB, PX_SCALE, PX_OBS, PX_NPROF

This information has been derived from the local knowledge on soil map availability and from the soil observations stored in the ERSA soil database.
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In the Italian side, 23 new observations have been realised for the ECALP project and have been counted in the PX_OBS field. These observations, by the way, don’t meet the requirements for the ERSA soil database, because the set of collected parameters is smaller than the minimum set defined in the ERSA soil survey manual.

Fig. 21: PX_CFL.
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Fig. 22: PX_AVLB.
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Fig. 23: PX_SCALE.
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Fig. 24: PX_OBS.
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Fig. 25: PX_NPROF.
OC-S-30, OC-S0-100, OC-HUM

Data about organic carbon pool have been retrieved from ERSA soil database and refer to soil profiles samples analysis. Since a national method (Walkley-Black, VII.3) was used to measure organic carbon content (% in volume), data have been converted into ISO method values (ISO-14235, Sprenger-Klee), through the following regression function provided by ARPA Veneto: 
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where:
x= OC (%)Italian National method (Walkley-Black, VII.3)

y= OC (%) ISO method (ISO-14235) 

In order to obtain OC content for different depths in the required unit (ton/ha), a further conversion from OC content in volume to OC content in weight, using rock fragments volume and bulk density was needed; data about rock fragments were available in ERSA soil database, while bulk density have been estimated for each horizon by using a pedotransfer function (Rawls, 1982).
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The OC carbon pool (ton/ha) for different depths (30cm, 100cm and humus layers) has been calculated for every STU and OC content in the pixel has been calculated as weighted average of all STU’s existing in the pixel; we assumed that in non soil areas (water bodies, bare rock and urban areas) OC = 0.

Fig. 26: OC-S-30 (to be filled for Slovenian pixels).
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Fig. 27: OC-S-100 (to be filled for Slovenian pixels).

Due to the not very high altitude of the pilot area and to parent material, humus layers are nearly absent also in forested areas: the only humus layer we sometimes can find is a very thin one consisting in leaves of the year. For this reason, average value of OC_HUM is 0 for all the pixels in the pilot area.

S-LOSS

Soil loss has been calculated using CORINE Erosion, a qualitative model. The parameters required are soil erodibility, climate erosivity, slope and land cover.

Soil erodibility has been calculated for every STU of the pixel by means of three sub-indexes: 

· surface texture class: surface horizon clay and sand values have been converted into CORINE EROSION classes. 

· soil depth: soil depth to a lithic contact or to a horizon with more than 70% of gravel;

· soil stoniness: rock fragment content of the surface horizons.

Climate erosivity has been calculated for every pixel by intersecting two climate sub-indexes: 

· Fournier index: two classes in our pilot area (class 4 and class 5);

· Bagnouls-Gaussen Index: always class1 in the area.

Due to the values of these two sub-indexes, Climate erosivity index is always 2 in the pilot area.

Land cover: the class has been attributed to each STU in the pixel distinguish between agricultural soil and soil well covered by permanent vegetation).

Slope: has been calculated as average slope of the pixel (by means of DEM with 40 m pixels).

The final value obtained is a class of erosion (values ranging from 0 to 3) ; this value is called ASER (Actual Soil Erosion Risk) in the database.A rough conversion from CORINE EROSION Index values to ton/ha values the following function has been worked out (only for Italian side):
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where:
x= CORINE EROSION value

y= soil loss (ton/ha) 

Points used for this regression are coherent with choices made by Veneto (explained in Veneto pilot area report); central values of the class are used.
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Fig. 28: S-LOSS (to be filled for Slovenian pixels).

CONCLUSIONS AND FINAL REMARKS

Main difficulties detected during the database setup

No difficulties were detected in mutual activities and work. The successful setup of the common database, using different approaches and different databases, represents a separate and important project delivery. Some misunderstandings due to different approach or soil description were solved by joint field work and further discussion to harmonise final database version.

Comments on the results of the developed ECALP databases

Scale related conclusions 

At the beginning of the ECALP project within some project meetings, the resolution of the pixels was discussed many times. Therefore during the database setup the process and the difficulties related to the generalisation of the large-scale soil information to the information to small–scale information (1:250.000) were monitored. 

According to our opinion one of the important results of the ECALP project is the new knowledge and findings on relatively complicated process of soil data generalisation. 1km pixel resolution of data is satisfying for the mentioned scale, yet the generalisation of the information from large scales (1:25.000) to small scales (1:250.000) has to be done very carefully. The process itself is time consuming and should be done involving automated procedures. The results should be rigorously checked by the expert knowledge. For the filling the pixels with the soil information a kind of fuzzy-logic based generalisation-pedotransfer rules should be developed. Actually, within ECALP project separate techniques involving different type and scale of soil information were developed by many partners to speed up the work. 

Loss of information due to the pixel structure

The pixel structure itself does not cause the loss of the information. The only loss of the information seems to be generated by the resolution of the pixels. Especially in Alpine environment the coarse pixel size sometimes covers two ridges and a narrow valley, comprehending very different types of soils. In such a situation the supervision of the results of the semi-automatic generalisations was time demanding and sometime due to the lack of additional information very arbitrary. 

On the other hand it cannot be assert that 1km pixels are reducing the soil information in case that this generalised information is used at adequate 1:250.000 scale. In this sense it has to be stressed that the users of data should not be misleaded and use the collected information for large –scale purposes.

Vector vs. raster data format

Both, vector and raster formats are needed in soil-landscape information systems. Vector format is dominating form of the initial / basic soil information – soil maps and soil profile points. The SMU / STU concept comprehends the fundamentals of soil mapping and thus are difficult to be replaced by raster.

On the contrary, the raster information is more important in further processing of soil and landscape related data. Merely all additional information on environment is in raster form; some is senseless to be vectorized. Additionally, the raster form enables a fast and from computer resources efficient processing of multilayered and sometimes really large raster datasets.

At the moment, and probably in near future, the raster data processing represents the only feasible way for deriving specific and targeted thematic datasets of soil and landscape properties.

Plenary meetings

During plenary meetings, a lot of time was used to discuss about several attributes of proposed exchange format. Probably it would have been interesting spending more time discussing organic carbon and erosion calculation methodologies and their strengths and weaknesses, being these topics a primary aim of the project.

Suggestions for future work

Gathered now-how 

ECALP project resulted various techniques and experiences in soil data generalisation which should not be lost. The gathered knowledge is precious for developing needed soil and soil-landscape related databases in future on the continental scale. The organised collection of the techniques, comparison and developing of all kind of semi-automatic procedures used in the project, would represent an important contribution to the building of uniform and comparable soil databases of the Alpine space and wider, the European continent. We would suggest several short post-ECALP activities where the purpose will not be the database setup but the collection, documentation, comparison and classification of the developed techniques of soil data generalisation and attributing pixels. The knowledge should be published in a kind of publication. Probably, such a "post ECALP–project" could be of interest to the European Research in frame of the setting up European soil databases and Soil information system(s) and therefore the chances to be at least partly financed by the European Commission can be high.

Soil Information System for Alpine communities 

Alps are extremely heterogeneous place; the important activities and crucial mistakes are made on the municipality levels where the input information is mainly in the scales below 1:25.000. It is a challenge to define and develop the set of the databases suitable for the solving environmental and planning problems within the alpine communities. 

At this point we would stress the importance of downscaling - towards the municipalities and try to raise the interest within other ECALP partners for developing a municipal-level soil information systems which would comprehend the thematic, scale appropriate databases developed on few test cases – municipalities. 

Relevant soil information 

Depends on the scale. The attribute data of the large-scale maps are very much adapted to the local (municipality?) needs and depend on specific environmental conditions and the landscape of the small area. Alpine space itself is characterised with very similar landscapes, land uses, ... threats. Thus the relevant soil information can be developed for the whole Alpine territory. Which soil data, resolution attributes, in great extent depends on the spatial resolution of the databases and the use of data.
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