
MONDAY 2

08.30-10.00
10.30-12.00
MONDAY 2 BLOCKS ACERO OLMO LECCIO BIANCOSPINO ALLORO MIRTO
13.30-15.00 III S03.01a     S10.01a  W12.01a  S11.01a         S07.05        S06.02        
15.30-17.00 IV S03.01b    S10.01b   W12.01b S11.01b        S04.04        S11.08      

S03.01-P   S07.05-P S12.04-P  S11.01-P      S11.08-P S11.04-P
S10.01-P S06.02-P   S13.05-P W12.01-P S04.04-P   S07.04-P

18.30-20.00
TUESDAY 3 BLOCKS ACERO OLMO LECCIO BIANCOSPINO ALLORO MIRTO
08.30-10.00 I S03.01c   S10.01c  S06.04        S10.03a        S08.01a     S07.02        
10.30-12.00 II S12.07a   S05.01a      S03.02a     S10.03b        S08.01b     S06.03        
13.30-15.00 III S12.07b   S05.01b   S03.02b     S10.03c       S02.04        W06.01a    
15.30-17.00 IV S12.07c  S05.01c  S03.02c   S13.02           W11.01    W06.01b   

S12.07-P S02.04-P   S08.01-P   S10.03-P      S13.02-P      W06.01-P
S05.01-P   W11.01-P S07.02-P S06.04-P   S03.02-P   S06.03-P

ACERO OLMO LECCIO BIANCOSPINO ALLORO MIRTO
TM01 BM04 BM03 R01 R04

WEDNESDAY 4 BLOCKS ACERO OLMO LECCIO BIANCOSPINO ALLORO MIRTO
08.30-10.00 I S07.04        S06.01a      S08.02a     S01.01a           S04.05a     S03.03        
10.30-12.00 II S11.02a    S06.01b    S08.02b     S01.01b         S04.05b     W03.01      
13.30-15.00 III S11.02b   S06.01c    S01.04        S02.05a           S04.06        S11.05      
15.30-17.00 IV S11.02c  S12.02      S11.07      S02.05b         W05.01      S11.06      

W05.01-P S01.01-P        S01.04-P S11.07-P S11.05-P S11.06-P
S06.01-P   S04.05-P   S02.05-P        W03.01-P S12.02-P S03.03-P
S08.02-P   S11.02-P S04.06-P

ACERO OLMO LECCIO BIANCOSPINO ALLORO MIRTO
BM07 BM01 BM08/AIP SC02 R02 R03

THURSDAY 5 BLOCKS ACERO OLMO LECCIO BIANCOSPINO ALLORO MIRTO
08.30-10.00 I S02.02        S02.03        S11.09a    S07.03a           S11.04      S08.04a      
10.30-12.00 II S05.03a      S04.01a      S11.09b   S07.03b          S04.07        S08.04b     
13.30-15.00 III S05.03b   S04.01b     S07.01a      S09.02             S02.01        S01.02        
15.30-17.00 IV S05.03c    S04.01c    S07.01b    S09.01             S01.03        S05.02        

S02.02-P   S07.01-P   S09.02-P S02.01-P S08.04-P   S05.02-P
S05.03-P   S11.09-P S04.07-P S04.01-P   S09.01-P S01.03-P
S02.03-P   S07.03-P        S01.02-P

ACERO OLMO LECCIO BIANCOSPINO ALLORO MIRTO
BM06 BM02 BM05 TD01 OD01

FRIDAY 6 BLOCKS ACERO OLMO LECCIO BIANCOSPINO ALLORO MIRTO
08.30-10.00 I S04.02a      S12.01      S07.06a     S13.04           S04.03 S13.01a   
10.30-12.00 II S04.02b     S07.07a      S07.06b   S12.06a         S10.02      S13.01b  
13.30-15.00 III S11.03a    S07.07b     S12.04a   S12.06b        S12.03      S13.03      
15.30-17.00 IV S11.03b   S07.07c    S12.04b  S08.03             S12.05      S13.05      

S11.03-P S12.05-P S12.06-P S12.03-P S13.03-P S08.03-P
S12.01-P S13.04-P      S10.02-P S04.02-P   S07.06-P   
S07.07-P   S13.01-P S04.03-P

18.30-19.00

18.30-20.00 SPECIAL EVENTS

18.30-20.00 SPECIAL EVENTS

18.30-20.00 SPECIAL EVENTS

WELCOME RECEPTION

POSTER AREAS

POSTER AREAS

SPACE 7 
OPENING CEREMONY   -   WELCOMING ADDRESSES

3 PLENARY LECTURES: SPARKS D. L., HORN R., MONTANARELLA L.

POSTER AREAS

17.00-18.30 POSTER 
PRESENTATIONS

17.00-18.30 POSTER 
PRESENTATIONS

CLOSING REMARKS

17.00-18.30 POSTER 
PRESENTATIONS

POSTER AREAS

EUROSOIL 2012 Scientific Session Planning

17.00-18.30 POSTER 
PRESENTATIONS

17.00-18.30 POSTER 
PRESENTATIONS

POSTER AREAS
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S01.01a - SOILS AND SEDIMENTS AS NATURAL ARCHIVES 

Chair Persons: 
Daniela Sauer, Hohenheim - Germany 
Alexander Makeev, Moscow - Russian Federation 
 
Wednesday  04 July 2012 from 08:30 to 10:00. Room Biancospino 

S01.01a -1 

ANCIENT DUNES AND PALEOSOLS OF THE SAHEL AND SAHARA IN EAST NIGER AS 
ARCHIVES OF PLEISTOCENE AND HOLOCENE CLIMATE CHANGES  

Peter Felix-Henningsen, Giessen - Germany 

S01.01a -2 

LATE PLEISTOCENE-HOLOCENE TEPHRA AND VOLCANIC SOILS IN THE VESUVIUS 
FOOTHILL, SOUTHERN ITALY: RECONSTRUCTION OF TIME SPANS OF SOIL FORMATION 
AND CLIMATIC CHANGES 

Fabio Scarciglia, Arcavacata di Rende (CS) - Italy 

S01.01a -3 

POLYGENETIC PODZOLS DEVELOPED OF SLOPE COVER-BEDS IN THE SUDETES 
MOUNTAINS (SW POLAND) 

Cezary Kabala, Wroclaw - Poland 

S01.01a -4 

IDENTIFICATION AND QUANTIFICATION OF POSTSEDIMENTARY ROOT-DERIVED OM IN 
LOESS-PALEOSOL SEQUENCES USING LIPID MOLECULAR PROXIES 

Martina Gocke, Bayreuth - Germany 

S01.01a -5 

SOIL WEATHERING AND ACCUMULATION RATES OF POORLY CRYSTALLINE PHASES 
DERIVED FROM A 1MA CHRONOSEQUENCE 

Markus Egli, Zürich - Switzerland 

 

S01.01a -6 

DO SMOULDERING FIRES ALONG PEAT COLUMNS AFFECT PALEOENVIRONMENTAL 
RECONSTRUCTIONS? 

Claudio Zaccone, Foggia - Italy 
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S01.01a -1 
ANCIENT DUNES AND PALEOSOLS OF THE SAHEL AND SAHARA IN EAST NIGER AS 
ARCHIVES OF PLEISTOCENE AND HOLOCENE CLIMATE CHANGES  

 

Felix-Henningsen Peter*[1] 

[1]Justus Liebig University ~ Institute of Soil Science and Soil Conservation ~ Giessen ~ Germany 

Fossil and relict paleosols found in extremely arid to semiarid climatic regions of the Sahara desert 
can provide evidence of past humid climatic periods. These soils developed in eolian sands and 
can be used to indicate dry climatic phases that occurred prior to humid periods. Three generations 
of ancient dunes with paleosols were found along a SW-NE traverse covering 20 study sites from 
the southern Sahel of East Niger to the Ténéré desert and Tchigai mountainous region, and up to 
the southern border of Libya. OSL dating revealed that the accumulation of Upper Pleistocene 
ancient dunes began at 29.3 BP and ended  at 9.5 BP. A second dune generation, in NE Niger 
mainly preserved in the wind shadow positions of escarpments and inselbergs, developed under 
arid conditions with an end in dune sedimentation between 5.2 and 3.5 ka. Paleosols on these 
dunes indicate a further humid period after 3.5 ka. During this humid period, weak Cambisols also 
developed on the younger dune generation. The continuously increasing aridity during Upper 
Holocene found a maximum at about 1.2 – 1.8 ka, indicated by the sedimentation of a further area-
wide dune generation in NE Niger. The dunes in the Central Sahara were stabilized by weak 
weathering and covered by rock debris in a subsequent humid interval of short (possibly only 
several 10 - 100 a) duration.  
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S01.01a -2 
LATE PLEISTOCENE-HOLOCENE TEPHRA AND VOLCANIC SOILS IN THE VESUVIUS 
FOOTHILL, SOUTHERN ITALY: RECONSTRUCTION OF TIME SPANS OF SOIL FORMATION 
AND CLIMATIC CHANGES 

 

Scarciglia Fabio*[1], Zumpano Veronica[1], Sulpizio Roberto[2], Terribile Fabio[3], Pulice Iolanda[1] 

[1]Università della Calabria ~ Dipartimento di Scienze della Terra ~ Arcavacata di Rende (CS) ~ Italy [2]Università di Bari ~ 
Dipartimento Geomineralogico ~ Bari ~ Italy [3]Università di Napoli "Federico II" ~ DISSPAPA ~ Portici (NA) ~ Italy 

In this work we present the main results of a multidisciplinary study of late Pleistocene to mid-
Holocene primary tephra and interlayered volcanic soils as indicators of terrestrial ecosystem 
responses to late Quaternary climatic changes. We focused on a pedostratigraphic succession of 
soils developed on and/or buried by well-known volcanic layers of different ages, sourced from the 
Somma-Vesuvius volcano (Campania region, southern Italy). Five tephra give detailed 
chronological constraints to the stratigraphic record: the Pomici di Base tephron at the bottom (22 
ka BP), followed upward by the Pomici Verdoline (19 ka BP), the Agnano Pomici Principali (APP) 
(12.26 ka BP), the Mercato (8.9 ka BP) and Avellino eruption (3.9 ka BP) pumice deposits at the 
top. Four pedons interlayered between each subsequent couple of tephra were studied in detail in 
terms of physical, chemical, mineralogical and micromorphological features, with special emphasis 
on (i) reconstructing dominant pedogenetic processes and corresponding 
(paleo)environmental/climatic conditions, along with (iii) degree of soil development and associated 
time spans. SEM-EDS analyses performed on two further tephra identified within two of above 
pedons but up to now unknown in the Vesuvius stratigraphy (referred to the Soccavo 4-5 and the 
Tufi Biancastri eruptions from the near Phlegrean Fields) permitted to fix further age constrains for 
more detailed assessment of rates of soil formation. Major climatic phases coherent with Last 
Glacial Maximum to Lateglacial and early- mid-Holocene climatic optimum are evidenced by 
varying degree of expression of andic properties, soil microstructure, carbonate accumulation, iron-
oxide staining and silt-clay illuviation. 
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S01.01a -3 
POLYGENETIC PODZOLS DEVELOPED OF SLOPE COVER-BEDS IN THE SUDETES 
MOUNTAINS (SW POLAND) 

 

Kabala Cezary*[1], Waroszewski Jaroslaw[1], Malkiewicz Malgorzata[2] 

[1]Wroclaw University of Environmental and Life Sciences ~ Institute of Soil Science ~ Wroclaw ~ Poland [2]University of 
Wroclaw ~ Deaprtment of Paleobotany ~ Wroclaw ~ Poland 

Soils having a morphology of typical Podzols, e.g. whitish eluvial horizon over a dark brown illuvial 
horizon, are widely extended in the upper forest zone of the Sudety Mountains, on granite, gneiss, 
and sandstone saprolites. Large differences in organic matter and iron/aluminium content was 
found among E and B horizons, followed by contrasts in base saturation, macro- and microelement 
concentrations etc. However, an arrangement of skeletal fragments is variable in the successive 
horizons of soil profile indicating a slope cover-bed to be a proper parent material rather than the 
homogenous saprolite. E and B horizons differ in soil texture (mostly sand over loam) and in both, 
the content and distribution of heavy minerals in a sand fraction. Moreover, plant pollen spectra in 
Bh and A (or AE) horizons differ significantly, indicating an influence of various, but always a 
Holocene vegetation. It was concluded finally, based on above mentioned arguments and soil 
micromorphology, that present-day Bh horizons are in many cases the former surface horizons 
ABw buried under a cover sand (or loamy-silty sand) layer. These cover-beds do not meet a 
German model of periglacial (Pleistocene) cover series due to the lack of an eolian silt addition or 
layer. The sand covering the soils under study is of local origin, however, the conditions and 
process of sand layer formation are not fully understood and still under discussion. 
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S13.01-P -5 
HISTORICAL SOIL LEGACIES IN THE CARPATHIAN BASIN 

 

Füleky György*[1], Vicze Magdolna[2], Kovács Gabriella[2] 

[1]Szent István University ~ Soil sciences and agrochemistry ~ Gödöllo ~ Hungary [2]"Matrica" Museum and 
Archaeological Park ~ museum ~ Százhalombatta ~ Hungary 

Without soils no human life can be imagined and the utilization of soils is just as diverse as human 
culture itself. Therefore, in this presentation only some of the outstanding historical soil legacies of 
the Carpathian basin will be highlited.  Earthworks are one of the most important testimonials of the 
soil-men relationship through history in the Carpathian Basin. The neolithic tells are one of the 
earliest remnants of this type of soil utilization together with Bronze Age tells, Late Bronze and Iron 
Age earthworks. Neoliothic tells had cultic enforcement, the Copper Age circular ditches served for 
the protection and delineation of cultic areas and the ditches surrounding Bronze Age tells were 
also created with meaningful purpose. The apparance of real earthworks (ditch together with wall) 
can be dated to the Late Bronze and to the Iron Age, when massive soil movements could be 
detected for the fortification of settlements.  The Csörsz-ditch is a well known monumental 
earthwork of the Carpathian basin. The origin of the ditch system that encircles the Great 
Hungarian Plain is still controversal. Although its origin has not yet been clarified, it is a great 
example of human impact on soils.     Burial mounds are another type of soil legacy. In Hungary 
burial mounds (kurgans) from the Copper Age (3600 BC) and the Early Iron Age (700 BC) are 
known and studied.   Agro terraces are the last type of soil exploitation, discussed in this 
presentation, which are great examples of human talent in soil management.   
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S13.01-P -6 
LATE PLEISTOCENE-HOLOCENE PALEOENVIRONMENT RECONSTRUCTION AND EARLY 
PEOPLING IN SONORA DESERT, NE MEXICO: A PALEOPEDOLOGICAL APPROACH. 

 

Cruz Y Cruz Tamara*[3], Sedov Sergey[4], Solleiro Rebolledo Elizabeth[5] 

[1]Posgrado en Ciencias de la Tierra, UNAM ~ Edafología ~ Mexico ~ Mexico [2]Instituto de Geología, UNAM ~ 
Edafología ~ Mexico ~ Mexico [3]Posgrado en Ciencias de la Tierra, UNAM ~ Edafología ~ Mexico City ~ Mexico 
[4]Instituto de Geología, UNAM ~ Edafología ~ Mexico City ~ Mexico [5]Instituto de Geología, UNAM ~ Edafología ~ 
Mexico City ~ Mexico 

Early peopling has been documented in NW Mexico in sites as Fin del Mundo, El Bajío, and La 
Playa, in Late Glacial-Holocene. In the archaeological site La Playa, paleopedological research 
was made to provide information on environmental conditions during the time of settlement. In this 
area two paleosol pedocomplexes were distinguished: the older, San Rafael (SRP), with a buried 
sequence of reddish A/Bw/BCk/2BCgk/2Ck horizons and the youngest one, Boquillas (BOP) 
consisting of several Ah horizons separated by alluvial sediments. SRP shows moderate clay 
accumulation and illuvial carbonates with a minimum content in Bw and the maxima in BCk and 
2BCgk horizons. In contrast, BOP is a pedosediment, which has weak humus accumulation and 
the development of pedogenic structure over alluvial sediments. The age of SRP, has been 
established by AMS dating of carbonates concretions found in BCk (Cal BP 14910 to 14230), as 
well as charcoal found in A horizon (Cal BP 4440 to 4250), evidencing the cycles of soil formation. 
BOP is 3660 yr. BP., obtained from organic matter of the A horizons. Those differences in 
pedogenetic trends are related to different environmental conditions. SRP properties (rubification; 
moderate clay accumulation; higher values of magnetic susceptibility, revealing a higher 
weathering degree; illuvial carbonates; and the reductomorphic features in the base) evidence a 
more humid environment. In middle Holocene, environment changes drastically and presence of 
fires were detected. Actually, Holocene soil is less developed and strongly affected by fires thus 
revealing a high landscape instability caused by natural and human influence. 
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S13.01-P -7 
LONG TERM SOIL EROSION ANALYSIS ON A TERRACED SYSTEM WITH THE SUPPORT OF 
ARCHAEOLOGICAL DATA IN THE AREA OF AKSUM (ETHIOPIA) 

 

Ciampalini Rossano*[1], Billi Paolo[2], Follain Stéphane[3], Le Bissonnais  Yves[4], Ferrari Giovanni[7], 
Borselli Lorenzo[6] 

[1]IRD ~ UMR-LISAH, 2 place Viala ~ Montpellier ~ France [2]Università di Ferrara ~ Dipartimento di Scienze della Terra ~ 
Ferrara ~ Italy [3]Montpellier SupAgro ~ UMR-LISAH, 2 place Viala ~ Montpellier ~ France [4]INRA ~ UMR-LISAH, 2 place 
Viala ~ Montpellier ~ France [5]Università di Firenze ~ Dipartimento di Scienza del Suolo e Nutrizione della Pianta ~ 
Firenze ~ Italy [6]Universitad Autonoma de San Luis Potosì  ~ Instituto de Geologia ~ San Luis Potosí ~ Mexico 
[7]Università di Firenze ~ Di.P.S.A. ~ Firenze ~ Italy 

Landscape evolution in agricultural contexts is primarily the result of soil redistribution processes 
done by human activity and water erosion. The analysis of such soil dynamics in archaeological 
areas is useful to understand the evolution of the landscape structures.  This study is focused on 
the area of Aksum (Ethiopia), one of the most relevant archaeological sites in East Africa, where 
the flourishing and decay of the Aksumite Kingdom (400yBC, 800yAD) took place. It provided 
favorable conditions for long term approach to the study of soil conservation techniques since they 
have been maintained from ancient times to present. In the present study, three terrace systems 
have been surveyed and analysed in terms of soil loss across the last two millennia by physical 
and archaeological evidences. Tillage and water erosion has been simulated by a long-term 
expert-system model (LandSoil) (Ciampalini et al., 2011) based on a raster distributed-approach 
accounting the principal components in soil erosion-deposition processes.  The results of model 
analysis, integrating tillage erosion, diffusive and concentrated erosion have been compared and 
calibrated with the plough marks technique (Ciampalini et al., 2008; 2011), soil loss computing 
procedures such as the PSIAC model for Ethiopian Highlands (Negussie et al., 2005) and a re-
parameterisation of P factor (USLE) for stone-bounds (Desta et al., 2005). This analysis provides 
values for tillage soil displacement and water erosion comparable with these reported in the 
literature, accounts for the relative influence of both mechanical and hydrological processes, and 
confirms the high efficiency of these traditional soil conservation practices. 
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S13.01-P -8 
OUR SOIL MAP AS CULTURAL HERITAGE: WHAT OF THE SOIL MAP OF BELGIUM SURVEY 
SHOULD BE PRESERVED AND WHAT IS BEING LOST ? 

 

Legrain Xavier*[1], Dondeyne Stefaan[2], Beckers Véronique[2], Bouhon Antoine[3], Van Ranst Eric[4], 
Langohr Roger[4], Chapelle Jean[3], Deckers Jozef[2], Van Orshoven Jos[2], Bock Laurent[1] 

[1]Gembloux Agro-Bio Tech, University of Liège ~ Soil Science Unit ~ Gembloux ~ Belgium [2]Catholic University of 
Leuven ~ Earth and Environmental Sciences ~ Leuven ~ Belgium [3]Haute Ecole Charlemagne ~   ~ Liège ~ Belgium 
[4]Ghent University ~ Laboratory of Soil Science ~ Gent ~ Belgium 

Between 1947 and 1991, soils of Belgium were mapped to establish a systematic inventory of the 
country soil resources. Field observations were done by soil auger to a standard depth of 1.25 m 
and at a mean density of 2 points per hectare. Cadastral plans at scale 1:5,000 where used for 
georeferencing field observations and for delimiting map units, subsequently generalized on the 
1:10,000 topographic base map. The final map was published on sheets at scale 1:20,000 along 
with descriptive texts. Besides, data on about 15,000 described and analyzed soil profiles were 
reported in technical annexes. With the advent of computers, data on soil profiles have been 
transfered into relational databases and soil sheets have been digitized. Coding of the data 
rendered them more accessible, but inevitably implied a standardization and hence a reduction of 
some information. Still most of the soil surveyors have already passed away, besides their 
intangible expert knowledge, a wealth of information is also being lost when their field notes, 
unpublished reports, minutes of meetings and draft maps are being disregarded. The map legend 
was developed during the first decade of the survey, reflecting state of knowledge on soil formation 
and their relative importance for agricultural land-use in the 1950s. To guarantee that future 
generations will be able to appreciate the value and concepts underpinning the soil information, it 
is important that at least a minimum set of such historical documents would be preserved, 
analyzed and documented. 
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S13.01-P -9 
PALEOSOLS OF ALLUVIAL SEQUENCES IN SOUTHERN MEXICO AS EVIDENCES OF 
PALEOENVIRONMENTAL CHANGE AND HUMAN OCCUPATION 

 

Solis Castillo Berenice*[1], López Rivera Sara[2], Solleiro Rebolledo Elizabeth[3], Liendo Rodrigo[4] 

[1]Graduate Earth Sciences, UNAM ~ Pedology ~  ~ Mexico [2]Faculty of Sciences, UNAM ~ Biology ~  ~ Mexico 
[3]Institute of Geology, UNAM ~ Pedology ~  ~ Mexico [4]Graduate Institute of Anthropological Research, UNAM ~ 
Archaeology ~  ~ Mexico 

Paleosols in alluvial sequences are used to reconstruct landscape evolution during the Late 
Pleistocene – Holocene. The results reflect an interdisciplinary effort to recognize the mechanisms 
of change, whether natural and / or cultural environment, as well as the possible relationship 
between environmental characteristics and occupation in the Maya Lowlands. We studied alluvial 
Holocene sequences in the Usumacinta River: Tierra Blanca, El Pochote, Vicente Guerrero and 
Balankán. The first three have radiocarbon dates, covering since middle to late Holocene. 
Balankán is located in an older alluvial flood plain, perhaps of Pleistocene age, based on the 
geomorphological evidences. Dated sequences recorded stability periods in relation to human 
occupation, separated by erosional-depositional phases that coincide with the temporal 
abandonment of the area. Soils developed of Formative Maya (3050-900 14C yr. B. P.) are 
characterized by angular blocky structure, stress clay coatings. The soils corresponding to the 
Classic Maya (1860-900 14C yr. B. P.) are lees developed than the previous ones. They have 
granular structure and dark humus accumulation, with absence of vertic features. During the 
Postclassic Maya (900 14C yr. B. P.) the sedimentations is higher, resulting in poorly developed 
soils but, with a great accumulation of dark humus. In Balankán soils are quite different with higher 
content in clay, showing mottling and redox features. In Tierra Blanca, underlying the vertic 
paleosols, found the presence of gleyic soils (similar to those found in Balankán), but there are 
nodules of calcium carbonates, which age is 5450 yr. BP, evidencing a regional climate change. 
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S13.01-P -10 
POLAND’S FIRST SOIL MUSEUM – PROJECT INFORMATION  

 

Brozek Stanislaw[1], Blonska Ewa*[1], Zwydak Maciej[1], Gruba Piotr[1], Lasota Jaroslaw[1], 
Pacanowski Piotr[1], Gasiorek Michal[2], Mazurek Ryszard[2], Nicia Pawel[2], Zadrozny Pawel[2], 
Zaleski Pawel[2] 

[1]Agricultural University ~ Department of Forest Soil Science ~ Krakow ~ Poland [2]Agricultural University ~ Department 
of Soil Science and Soil Protection ~ Krakow ~ Poland 

Thanks to the European Union financing the University of Agriculture in Kraków is in the process of 
implementing a few projects, one of which is the Soil Science Education Centre (CEG). The project 
covers both the construction works and exhibition items. The construction part covers the design 
and adaptation of a space of around 150 m2 where soil monoliths will be displayed. The exhibition 
part covers designing, collecting and preparation of soil monoliths together with geochemical, film 
and photo documentation.  In a public call for offers the University of Agriculture in Kraków 
selected a team (authors of this paper) who have prepared the exhibition project and are now in 
the process of implementing it. The project assumes preparation of soil profiles from across 
Europe characteristic for given climate zones of the continent.  In the first phase of the project in 
2010 soil samples have been collected from Northern and Southern Europe (from Barents’ Sea to 
the Mediterranean Sea). Majority of the sites are located in national parks thanks to which the 
profiles are little affected by human economic activity. Another expedition to collect soil profiles 
from Europe’s East to West is planned for the current year 2011 (from the Caspian Sea to the 
Atlantic). Finalising the works and opening of the Centre is planned at the break of 2011/2012. In 
this way Poland will gain its first Soil Museum and Soil Education Centre.     
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S13.01-P -11 
QUANTIFICATION OF CARBON SURPLUS AND C/N RATIO IN CHARCOAL-AFFECTED SOILS 
UNDER ANCIENT MOUND KILNS IN CULTIVATED AREAS OF WALLONIA (BELGIUM) 

 

Hardy Brieuc[1], Cornelis Jean-Thomas[1], Dufey Joseph E.*[1] 

[1]Université Catholique de Louvain ~ Earth and Life Institute - Environment ~ Louvain-la-Neuve ~ Belgium 

Black spots of 20-40 m diameter are easily observed on bare soils in many agricultural areas of 
Wallonia. These fields correspond to previous forest areas that were cleared for cultivation in the 
XIXth century. The dark circles or ellipsoids are the imprints of ancient sites of charcoal production 
by mound kiln. This fuel was required in very large quantities mainly for iron industry until the mid-
XIXth century. After cutting the forest for cultivation, the C-enriched soil under mound kilns of about 
10 m diameter at the origin was diluted laterally by repeated ploughing during the last 150-200 
years. Here we study the variations of C and N content in top soil along perpendicular transects 
across dark spots. These variations are well fitted with a Gauss equation truncated over the 
background N and C content in the adjacent soil. A numerical integration procedure was developed 
to calculate the total C surplus in the dark spots where charcoal remains are sequestrated since a 
long time. The soil bulk density needed in calculation decreases with increasing C content. Current 
values for C surplus in one dark circle are in the range of 1.5 to 3 tons. The C/N ratio increases 
from about 10 outside the charcoal-affected areas to 15-20 at the center of the dark spots. This 
can be used as an index of carbon type knowing that the C/N ratio in particles derived from 
charcoal residues is much higher than the C/N ratio in humic substances.  
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S13.01-P -12 
ROCK MAGNETISM PROPERTIES IN PALEOSOLS AS INDICATORS OF PRE-HISPANIC 
HUMAN ACTIVITIES IN THREE ARCHAEOLOGICAL SITES IN MEXICO. 

 

Barceinas Hermenegildo*[1], Cruz Tamara[1], Sánchez Serafín[1], Solís Berenice[1], Solleiro 
Elizabeth[2] 

[1]UNAM ~ Posgrado en Ciencias de la Tierra ~ Ciudad de México ~ Mexico [2]UNAM ~ Instituto de Geología ~ Ciudad de 
México ~ Mexico 

The rock magnetic properties of three pedo-sedimentary sequences formed during the Holocene 
have been studied, in order to detect changes in the magnetic mineralogical composition, 
concentration and particle size as consequence of pre-hispanic human occupation. Study sites are 
located in different environmental and geological conditions: (1) in northeast Mexico (Sonora, 
archaeological site of La Playa), developed in arid environments over fluvial sediments; (2) in 
central Mexico (near the famous archaeological site of Teotihuacan), where climate is semi-arid 
and parent material contains abundant volcanic minerals; (3) and in the south, Usumacinta, in the 
Maya lowlands, where climate is hot and humid and fluvial sediments are present. Each site 
presents evidences of environmental changes, in some cases associated with cultural activities. All 
sites have high values of magnetic susceptibility, and differentiation of its values among the 
horizons of each profile. This indicates that there are different concentrations of some magnetic 
minerals that could be due to some processes of soil formation correlated to environmental 
conditions. Preliminary observations from the magnetic susceptibility values indicate clear 
differences among soil horizons and they are in accordance to pedogenetic trends. However, 
changes in the patterns are related to human activities as cultivation, fires, deforestation, burials, 
among others. 
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S13.01-P -13 
SOIL CHEMICAL ANALYSES AS INTERPRETIVE TOOLS FOR ANCIENT HUMAN ACTIVITIES 
IN A MEDIEVAL SETTLEMENT IN CENTRAL ITALY: PRELIMINARY RESULTS  

 

Moscatelli M. Cristina*[1], De Bernardis Donatella[2], Amatucci Martina[2], De Minicis Elisabetta[2], 
Grego Stefano[3] 

[1]University of Tuscia ~ DIBAF ~ Viterbo ~ Italy [2]University of Tuscia ~ DISBEC ~ Viterbo ~ Italy [3]University of Tuscia ~ 
DAFNE ~ Viterbo ~ Italy 

Soil science has a powerful analytical potential for archaeological investigations concerned with 
feature prospection, household studies, agricultural practices and a wide range of other topics 
central to anthropological research. Reconstructing activity patterns using soil chemistry is possible 
because certain chemical compounds are deposited in soils as a result of certain human activities, 
thus a differential enrichment of archeological soil depends on the distribution and diversity of the 
activities made over that particular area. Most chemical compounds are rapidly fixed to soil mineral 
surfaces and tend to remain stable (resistant to horizontal and vertical migration) for very long 
periods through adsorption and complexation processes on clay surfaces. In particular analyses of 
soils within domestic structures may reveal information on areas devoted to food preparation, food 
consumption, resting, animals presence etc.  This study was performed within the medieval 
settlement of Ferento (Viterbo, Italy) where 30 soil cores were sampled within two different 
excavation sites (IV e V). We analyzed soil pH, total carbonates, available phosphorus (P), 
available iron (Fe), total organic carbon (TOC), protein residues and fatty acids. All analyses were 
performed as reported in Barba et al., 2007.   
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S13.01-P -14 
SOIL CHEMICAL LEGACIES OF 17TH AND 18TH C WHISKY PRODUCTION IN NORTH-EAST 
SCOTLAND 

 

Wilson Clare*[1], Warren Robbie[1], Kean Angus[1] 

[1]University of Stirling ~ Biological and Environmental Sciences ~ Stirling ~ United Kingdom 

“Thee Ferintosh! O sadly lost! Scotland lament frae coast to coast! Now colic grips, an’ barkin’ 
hoast May kill us a’; For loyal Forbes’ charter’d boast Is taen awa’!” (Robert Burns, 1786, “Scotch 
Drink”)  Whisky has an important place in the Scottish national identity. However, although whisky 
is mentioned frequently in historical texts there is little documentary evidence concerning the actual 
processes involved, particularly at the numerous small illicit still sites that were established in 
concealed locations throughout the Scottish hills in the 18th Century.   This poster explores the 
history of both licensed and illicit whisky production in northeast Scotland through its chemical soil 
legacy. Multi-element soil analysis, soil characterisation and magnetic susceptibility have been 
used to explore the chemical pollution legacy of 17th and 18th Century whisky production. The aim 
was to determine whether the soil legacy could confirm the whisky producing history of these sites 
and elucidate the nature and organisation of the production process.   The sites investigated are 
West Mulchaich, Ross-shire, which is thought to have been the site of one of the famous Ferintosh 
Distilleries, which held a privilege to produce whisky between 1690 and 1786. The results from 
Mulchaich are contrasted with those from late 18th C illicit still sites in nearby Strathconon Valley, 
an area reknowned for illicit whisky production.  
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S13.01-P -15 
SOIL QUALITY AND SCIENCE OF SUSTAINABILITY:MAKE RESEARCH INTO PRACTICE 

 

Grego Stefano*[1] 

[1]University of Tuscia ~ D.A.F.N.E. ~ Viterbo ~ Italy 

One of the challenges we face in developing agricultural strategies that are truly sustainable is 
maintaining the resource base, the soil and water that make agriculture possible. But the pressures 
on these resources are extraordinary: eight  billion people will inhabit the earth in 2030. The 
specter of possible changes in climate adds another level of uncertainty. It is time to ask how we 
can move "toward sustainability," toward a strategy of agriculture and natural resource 
management that supports current populations while leaving future generations an equitable share 
of the earth's great wealth. Soil is vital to both production of food and fiber and global ecosystem 
function. Meeting the world's increased needs and expectations will require concerted effort and 
Science of Sustainability could be the tool necessary to link science and practice. It is an emerging 
field of research dealing with the interactions between natural and social systems, and with how 
those interactions affect the challenge of sustainability: meeting the needs of present and future 
generations while reducing poverty and conserving the planet's life support systems. It should be 
clear that sustainability science will be an integrative science, a science which sets out to break 
down the barriers that divide the traditional sciences, promoting the integration between different 
disciplines (earth sciences, biology, social sciences, economics and technology) and between 
aspects of human activity (energy, agriculture, heath). Finally, sustainability science must ensure 
the integration of different styles of knowledge creation in order to make a link between science, 
practice and politics.  
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S13.01-P -16 
SOILS AND ARCHAEOLOGY. THE COSTANCIACUS PROJECT IN THE FRAME OF THE 
VENICE LAGOON EVOLUTION, ITALY. 

 

Bini Claudio*[1], Cottica Daniela[2], Rocco Arianna[3], Zilioli Diana[1] 

[1]University of Venice ~ Environmental Sciences ~ Venice ~ Italy [2]University of Venice ~ Human Sciences ~ Venice ~ 
Italy [3]free lancer - Archaeologist ~ HUman Science ~ Udine ~ Italy 

Soils are privileged archives of the history and evolution of the landscape and of human 
settlements. The ancient settlement Costanciacus was located in the Venice lagoon, between the 
present coast line and Torcello island (NE Italy). The objective of this work was the 
pedostratigraphic study of the archaeological site of S. Ariano, a part of the Costanciacus 
settlement, and the contest in which it developed, expanded and disappeared. The first human 
settlement in the area dates back to VI-V century B.C.. After a period of alternating abandonment 
and settlement, related to marine ingression/regression,  a quite long stability period occurred 
during the Roman age, with several military camps, both in the mainland at Altinum and in the 
closest islands. Churches and monasteries were built up in the VII-VIII century, following a great 
marine regression which left many emerged areas. During the late Medieval age, in coincidence 
with climate worsening and land paludization, a monastery, settled in the island of S. Ariano in XII 
century (1160 A.C.), was abandoned, and the site declined rapidly, until settlement abandonment 
in XV century.  In the course of geoarchaeological excavations, the topography of the area was 
ascertained, and soil samples allowed full understanding of the site history and what happened in 
the period immediately consequent to the living phases. Soil features (colour, redoxymorphic 
features, texture, organic carbon and carbonate content) confirm marine ingression/regression and 
testify for groundwater rise and temporary settlement until final abandonment, outlining a complete 
reconstruction of the environmental conditions of the site.  
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S13.01-P -17 
SOILS IN URBOSEDIMENTS OF THE ANCIENT CITIES OF EUROPEAN RUSSIA 

 

Dolgikh Andrey*[1], Alexandrovskiy Alexander[1] 

[1]Institute of Geography Russian Academy of Sciences ~ Laboratory soil geography and evolution ~ Moscow ~ Russian 
Federation 

Urban habitation deposits of ancient towns represented by thick cultural layers somewhat 
transformed by pedogenesis and containing the profiles of buried weakly developed soils, as well 
as the underlying natural soils, have been studied. These deposits have the greatest thickness: up 
to 10 m, or even up to 20 m in the depressions. The habitation deposits of ancient cities can be 
referred to as urbosediments, or as urban habitation deposits. Their formation occurs under the 
following three main groups of processes: primary sedimentation, as well as the subsequent 
transformation of the accumulated sediment under the influence of soil (pedogenic) and diagenetic 
processes. Soils and soil horizons occurring in habitation deposits of urban and rural areas indicate 
periods with interrupted sedimentation, formation of natural vegetation, and in some cases they 
have signs of agricultural landscapes. The thickness of these horizons can vary from a few 
centimeters to one meters. Weakly developed soils are characterized by homogenization, 
aggregation, transformation of the humus state. Soils in the wet organic layer (peat-like mass with 
wooden chips) are characterized by loss of organic carbon. Soils buried in the dry mineral layer 
(low humus sandy-loam and loam) are characterized by accumulation of organic carbon. Soil 
horizons in urbosediments mark the periods of desolation (in abandoned areas)  and changing 
types of land use. They also allow us to give chronological assessment of these breaks duration 
(from tens to hundreds of years) on the basis of soil thickness and structure. 
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S13.01-P -18 
THE DYNAMICS OF SOLONETZIC SOILS ASSOCIATIONS PROPERTIES AFTER 30 YEARS 
OF RECLAMATION 

 

Kalinitchenko Valerie*[1], Sharshak Vladimir[2], Ladan Eugenie[2], Batukaev Abdulmalik A.[3], 
Bezuglova Olga S.[4], Genev Eugenie[2], Illarionov Viktor[2], Zinchenko Vladimir[5], Morkovskoi 
Nikolai[1], Chernenko Vladimir[1], Il’ina Ljudmila[6] 

[3]Chechen Federal University ~ Grozny ~ Russian Federation [1]South Russia Institute of Soil Fertility ~ Persianovka ~ 
Russian Federation [2]Don State Agrarian University ~ technology ~ Persianovka ~ Russian Federation [4]Southern 
Federal University ~ soil ~ Rostov-on-Don ~ Russian Federation [5]Don Scientific Research Institute of Agriculture ~ 
Rassvet ~ Russian Federation [6]Southern Scientific Center of RAS ~ institute of arid systems ~ Rostov-on-Don ~ 
Russian Federation 

The properties of solonetzic soil associations (chestnut solonetzic soils and chestnut solonetzes) of 
the dry steppe after reclamation have been studied for 30 years. The reclamation included the 
deep three-tier plowing and the new approach of rotary intrasoil tillage. A single rotary intrasoil 
tillage operation resulted in the formation of fine aggregates of equal sizes in the 50 sm plow layer; 
any morphological features of the restoration of solonetzic pedogenesis are absent. The 
atmospheric moisture easily penetrates into the soil, soluble salts are leached off to a great depth. 
In 30 years since the soil amelioration with PMS-70 rotary intrasoil tiller, the humus content has 
increased up to 3.3%, the content of adsorbed Na+ has decreased to 10.6% of the cation 
exchange capacity (19.8% in the nonreclaimed soil). The spatial heterogeneity of the soil cover has 
decreased in comparison with that prior to the reclamation. During the entire observation period, 
crop yields after the use of rotary tiller have been by 25–60% higher in comparison with those on 
the fields with traditional treatments.  
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S13.01-P -19 
THE ECONOMICS OF SOIL EROSION CONTROL AND INCREASE VEGETATION 

 

Khaksar Kaveh*[1], Khaksar  Keyvan[2], Hajimohammadali Jahan[3], Rahmati Marahem[4] 

[1]Institute of Scientific Applied Higher Education of Jihad-e-Agriculture ~ Soil & Water Sciences ~ Karaj ~ Iran, Islamic 
Republic of [2]3Islamic Azad University, Qum branch,  ~ Sciences ~ Qum ~ Iran, Islamic Republic of [3]Shahid Beheshti 
University, East Tehran Sanitary Center ~ Higiene ~ Tehran ~ Iran, Islamic Republic of [4]Fishery Research Center ~ 
Socio economic ~ Tehran ~ Iran, Islamic Republic of 

Soil erosion is widely considered to be a serious threat to the long-term viability of agriculture in 
many parts of the world. The costs of erosion can be used to priorities implementation of soil 
conservation, and economic analysis of alternative conservation technologies can be used to 
identify courses of action that efficiently employ available resources. That is why it should be 
considered of great importance. An effective and cheap way to preserve valuable soil is using up 
geogrid. A research has been conducted in Chandab. It shows that they can present soil 
degradation and soil erosion plots of 12×2 meters, in the two slopes of 85% & 110% were chosen 
in the research. At the end of plots, runoff is caught and measured and sediment amount in the 
runoff was measured. Different treatments along with replications were chosen. Two slopes rate 
and there replication were among the treatments 6 sampling in the 6 season were recorded (18 
months). These data during the operation of project is shows variations in the vegetation covering 
in the different plots. The percentage of vegetation covering is variable in the different seasons. 
Vegetation covering has been increase up to 15 % in the plots with geograd treatments. 
Conclusions and analysis proved that it is very economic compared with other protective methods 
like to gabion, retaining wall, pitching and terracing decreased expenses respectively 450, 490 and 
219 percent to hectare. So geogrid can be used with great success in arid and semiarid areas. 
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S13.01-P -20 
THE IMPACT OF CINNABAR (HGS) MINING IN SOILS AND ANCIENT WORKERS IN TWO 
ARCHAEOLOGICAL SITES IN MEXICO 

 

Hernández-Silva Gilberto*[1], Scharek Péter[2], Bartha András[3], Solís-valdez  Sara[1], Herrera-
Muñoz Alberto[4], Mejía-pérez Campos Elizabeth[4], Centery Csaba[5], Solorio-Munguia Gregorio[4] 

[1]Universidad Nacional Autónoma de México ~ Centro de Geociencias ~ Querétaro ~ Mexico [2]Geological Institute of 
Hungary ~ Geo Environment and Raw Material ~ Budapest ~ Hungary [3]Geological Institute of Hungary ~ Geo 
Environment and Raw Material ~ Budapest ~ Hungary [4]Instituto Nacional de Antropología e Historia, Centro Querétaro 
~ Arqueologia ~ Querétaro ~ Mexico [5]Szent István University ~ Institute of Environmental Management ~ Budapest ~ 
Hungary 

During pre Hispanic and recent periods cinnabar has been exploited in Sierra Gorda, México; this 
mining activity has left an extensive trail of waste and debris exposed to the open air. Ranas and 
Toluquilla were the main ancient cities related to cinnabar exploitation. In order to establish the 
relationships between mercury dispersion in soils and the impact of cinnabar mining on ancient 
workers, we conducted a total Hg content analysis in 23 skeleton bones from the archaeological 
cities and 101 soils and tailings in a landscape of 170 km2. Soils, tailings and bones were analyzed 
by AMA 254 (Advanced Mercury Analyzer) apparatus. By using a GIS, the total Hg dispersion map 
was constructed. One of the highest mercury content in soils was showed by the surroundings of 
Ranas site dominated by ancient mining (> 250 mg/kg). The soils located inside of this ancient city, 
exhibit the highest average of total Hg content (65.46 mg/kg), compared with agricultural (55.28 
mg/kg) and forest (11.64 mg/kg). An ancient individual from Ranas showed 20.40 and 8.60 mg/kg 
of Hg in skull and femur respectively, higher than the few existing references. Periostitis, Schmorl’s 
nodules, osteophytosis and arm attrition damages related to repetitive movements of mining 
activities were exhibited in the remains. A close relationship between physical anthropology, 
pathology studies, total mercury content in pre-Hispanic skeleton bones and total Hg dispersion in 
soils and tailings showed the impact of mining ancient activities on Pre Hispanic’s health and in the 
environment of  the studied area 
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S13.02-P - SOIL STATUS AND SOCIETY 

 
Tuesday  03 July 2012 from 17:00 to 18:30. Room Poster Areas 
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EUROPEAN NETWORK ON SOIL AWARENESS 

Gabriele Broll, Osnabrueck - Germany 

S13.02-P -2 

INNOVATIVE MECHANISMS FOR SOIL ENGAGEMENT – THE SCOTTISH EXPERIENCE 

Willie Towers, Aberdeen - United Kingdom 

S13.02-P -3 

MULTITEMPORAL ANALYSIS OF THE CHANGES OF USE AND SOIL COVER ON THE ISLAND 
OF MARANHÃO – BRAZIL 

Sandra Maria Oliveira Sá, São Luis - Brazil 

S13.02-P -4 

SOIL AWARENESS RAISING AS ONE OF THE MOST IMPORTANT WAYS OF 
ENVIRONMENTAL PROTECTION 

Beata Houskova, Bratislava - Slovakia 

S13.02-P -5 

SOILS AS SINKS AND SOURCES FOR CO2: HANDS-ON STUDENT EXPERIMENTS ABOUT 
THE TERRESTRIAL CARBON CYCLE 

Anett Hofmann, Zurich - Switzerland 

S13.02-P -6 

TEACHING SOIL EROSION IN HIGH SCHOOLS. A COHERENT SET OF EXPERIMENTS 
SHOWING PROCESSES AND FACTORS. 

Baptiste Algayer, Orléans - France 
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S13.02-P -1 
EUROPEAN NETWORK ON SOIL AWARENESS 

 

Broll Gabriele*[1] 

[1]University of Osnabrueck ~ Geoscience ~ Osnabrueck ~ Germany 

A European network on soil awareness has been established in 2009. The goal of the network is to 
bring together soil scientists with no-scientists working on soils in Europe to enlarge the group of 
people interested in soil awareness in one or the other way. This group includes for example 
administrators, consultants, and colleagues working in education or for non-governmental 
organizations interested in working on outreach and/or education on soils and in exchanging their 
knowledge with colleagues within Europe. The network on raising soil awareness in Europe ENSA 
will help to expand our means to reach the public.  We need strong activities on local and regional 
scales in close cooperation with target groups such as teachers, but the European Network does 
not want to compete with national activities. It would like to help in those countries where national 
activities in raising soil awareness are still lacking. At national and international scales, we could 
share ideas how to bring forward soil protection in Europe through soil awareness. A strong 
cooperation with national ministries is intended. One big step forward could be done if soil 
scientists and others involved cooperated with experts in marketing and related fields.  
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S13.02-P -2 
INNOVATIVE MECHANISMS FOR SOIL ENGAGEMENT – THE SCOTTISH EXPERIENCE 

 

Towers Willie*[1], Dawson Lorna[1], Malcolm Coull[2], Miller David[3], Campbell Colin[4] 

[1]The James Hutton Institute ~ Environmental and Biochemical Sciences ~ Aberdeen ~ United Kingdom [2]The James 
Hutton Institute ~ Computational and Information Sciences ~ Aberdeen ~ United Kingdom [3]The James Hutton Institute ~ 
Computational and Information Sciences ~ Aberdeen ~ United Kingdom [4]The James Hutton Institute ~ Ecological 
Sciences ~ Aberdeen ~ United Kingdom 

Although soil scientists recognise the importance of soils to society, it is very difficult to get the 
general public engaged in the subject – out of sight, out of mind.  Two mechanisms have been 
developed in Scotland to try and overcome this. Firstly we have sought to use an anthropomorphic 
approach to soils and have developed a number of ‘soil characters’. We have worked with science 
communication specialists to ensure that the imagery is eye-catching and the text is not technical 
and will capture the public imagination. These characters have been described in different hard 
copy formats – folded cards and coffee (or beer!) coasters – and although the language is quirky, 
we have ensured that their descriptions are scientifically valid. The characters have been made 
into short videos available on our website and these will demonstrated.  Our second initiative 
relates soil to a topic that in which there is high public interest – death, crime and mystery. 
Following a highly successful research programme on soil forensics and real case work 
experience, we have developed the “Murder, Mystery and Microscopes” initiative. Well-known 
Scottish crime writers appear on stage with Institute scientists and along with other forensic 
experts reveal the science behind the crime stories. A combination of video and still imagery will be 
presented to demonstrate some of the activities and how this national award winning initiative has 
provided technical advice to UK-wide television programmes.  The public like to be provoked, 
entertained and educated - these initiatives have proved successful in doing this.  
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S13.02-P -3 
MULTITEMPORAL ANALYSIS OF THE CHANGES OF USE AND SOIL COVER ON THE ISLAND 
OF MARANHÃO – BRAZIL 

 

Danúbio Pinheiro[1], Geusa Fonseca Dourado[1], Oliveira Sá Sandra Maria*[1], Jucivan Ribeiro 
Lopes[1] 

[1]Universidade Estadual do Maranhão ~ Núcleo Geoambiental - NUGEO ~ São Luis ~ Brazil 

The occupation process of Island Maranhão - Brazil, has intensified in function of the economic 
needs, politics and social and became worrying before of fragility of natural resources to anthropic 
action.. Therefore, the aim was to study the dynamics of the landscape and the occupation of 
physical space-territorial island of Maranhao in 1984 and 2010 through images TM/ Landsat 5. For 
the processing of images was build database in GIS, UTM projection, Datum SAD69, using the 
software SPRING 4.3. The images were segmented by a regions development algorithm and 
subjected to a visual classification. The time series of images showed a tendency for the 
abatement of vegetation areas, especially in the riparian forest (45.50%), secondary forest 
(17.83%) and mangroves (15.02%). In areas of restinga, according to the natural dynamics, the 
changes were less evident (1.50%). It was also observed that the urban area had a high growth 
rate (143.80%) being distributed over the north central portion of the island. These facts can be 
attributed to advances in industrialization projects that enhanced the process of urban occupation 
of the island, mainly in Sao Luis, capital of Maranhão, which in 2010 reached 1,011,943 people, 
spread over an area of only 828.19 km ² . In recent 26 years, Ilha presented one rate population 
growth 112.26% of which 84.56% represent the Capital. The results obtained confirm that analysis 
satellite images is one relevant instrument in use mapping and occupation soils and will assist in 
space planning physicochemical territorial Island Maranhão. 
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S13.02-P -4 
SOIL AWARENESS RAISING AS ONE OF THE MOST IMPORTANT WAYS OF 
ENVIRONMENTAL PROTECTION 

 

Houskova Beata*[1] 

[1]Soil Science and Conservation Research Institute ~ Soil Science and Mapping ~ Bratislava ~ Slovakia 

Soils are an important part of the environment and must be protected if we want to preserve sound 
environment which is crucial for full-valued life on the Earth. Soil awareness raising is crucial in this 
process. It is important to address this message to all groups of people as one group can influence 
the other. An appropriate awareness, combined with a good soil policy will result in increase of soil 
value. Important part of soil awareness raising is the preparation of propagation and education 
materials, interactive web pages with this topic, competitions, quizzes, etc. It is necessary to have 
a permanent system of environmental education and to ensure that soils will have there an 
adequate proportion. Both, formal and non-formal types of education are important, but the main 
aim in this area is to increase amount of teaching hours concerning soil topic. Soil, contrary to air 
and majority of water sources is a property, thus very important is the harmonization of owners 
interests with the protection of nature on national and regional level and information of specialists, 
public, EC and the other international and national institutions about the status of soils, especially 
for the process of soil degradation prevention. This requests proper soil monitoring system and the 
public which will be interested in soils and will demand such type of information.  
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S13.02-P -5 
SOILS AS SINKS AND SOURCES FOR CO2: HANDS-ON STUDENT EXPERIMENTS ABOUT 
THE TERRESTRIAL CARBON CYCLE 

 

Hofmann Anett*[1] 

[1]ETH Zurich and University of Zurich ~ Life Science Zurich - Learning Center ~ Zurich ~ Switzerland 

Soils are sinks (soil organic carbon stocks) and sources (soil respiration) for the greenhouse gas 
CO2. Our educational project introduces soils as a vital element of the terrestrial carbon cycle and 
relates soils to the climate change topic. The project offers extracurricular learning activities to high 
school students and continued education courses to high school teachers. All activities are hands-
on experiments using gas measurement sensors that were developed for school use. Students 
gain understanding of the dimensions of CO2 fluxes and carbon stocks in the terrestrial carbon 
cycle and especially in the plant-soil system. In 2011 approx. 120 students and 25 teachers have 
conducted the experiments. Students and teachers appreciate the inquiry-based learning approach 
and the use of measurement devices. The project is based at the Life Science Zurich - Learning 
Center of ETH Zurich and University of Zurich. Scientific support is provided by the Department of 
Geography (unit Soil Science and Biogeography), University of Zurich. 
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S13.02-P -6 
TEACHING SOIL EROSION IN HIGH SCHOOLS. A COHERENT SET OF EXPERIMENTS 
SHOWING PROCESSES AND FACTORS. 

 

Algayer Baptiste*[1], Cottard Christine[2], Voisin Vincent[2], Morel-Deville Françoise[2], Broussaud 
Marie-José[2], Pajon-Perrault Nathalie[2], Quincé Patricia[3], Caillette Alban[3], Dupont Jean-Yves[3], 
De Quillacq Aude[3], Desfougères Laurence[3], Darboux Frédéric[1] 

[1]Institut National de la Recherche Agronomique ~ UR0272 Soils ~ Orléans ~ France [2]Ecole Normale Supérieure de 
Lyon ~ Institut Français de l’Éducation ~ Lyon ~ France [3]Université d’Orléans ~ Institut de Recherche sur 
l'Enseignement des Sciences/SVTU ~ Orléans ~ France 

The national program for French high schools requires teaching about soils. Because soils  are 
new in the curriculum, “Life and Earth sciences” teachers have a limited knowledge about soils. 
Pedagogic resources need to be expanded. A consistent set of experiments has been built to 
demonstrate some erosion processes and controlling factors. Simple experiments are considered 
and use soil samples brought by students. The aggregated structure of the top soil is shown by 
hand-breaking soil crumbs. Sensitivity of aggregates to water is explained by immersing 
aggregates into water: disaggregation can be seen and the range of sensitivity can be 
demonstrated using different soils. The splash process (impact of raindrops) is shown using a layer 
of aggregates put at the center of a plastic sheet. Water drops are dropped onto it, and splashed 
material and distances can be seen easily. Controlling factors (aggregate and drop sizes) can be 
exemplified. Interrill erosion is experimented using small trays. Slope can be adjusted. A soil cover 
(grass, straw) can be added to illustrate means of limiting soil erosion. To expand the pedagogic 
scope, a GIS-based software able to compute erosion risk depending on controlling factors has 
been setup, and short movies presenting rainfall simulation experiments have been made. This 
experimental set allows to use the knowledge acquired in both physics and biology-geology 
courses. Students' involvement in the building of the experiments allows to teach scientific 
methodology. The description of the experimental set is made available to teachers and requires 
only easy-to-find and cheap materials. 
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S13.03-P -1 
THE DEVELOPMENT OF AN INTEGRATED DATABASE OF SOIL RESOURCES OF RUSSIA, 
UKRAINE AND BELORUSSIA 

 

Shoba Sergey[1], Alyabina Irina[1], Ivanov Alexandr[1], Kolesnikova Varvara[1], Krasilnikov Pavel*[2], 
Laktionova  Tatyana[5], Medvedev Vitaliy[5], Bigun Oksana[5], Nakis’ko Svetlana[5], Sheyko Sergey[5], 
Tcytron Galina[6], Matychenkov Dmitriy[6], Shulhina Svetlana[6], Kaliuk Vadim[6], Shibut L.[6] 

[1]Lomonosov Moscow State University ~ Faculty of Soil Science ~ Moscow ~ Russian Federation [2]Institute of Biology ~ 
Karelian Research Center, Russian Academy of Sciences ~ Petrozavodsk ~ Russian Federation [3]Sokolovsky Institute 
of Soil Science and Agrochemistry ~ Sokolovsky Institute of Soil Science and Agrochemistry ~ Kharkiv ~ Ukraine 
[4]Institute of Soil Science and Agrochemistry ~ Institute of Soil Science and Agrochemistry ~ Minsk ~ Belarus 
[5]Sokolovsky Institute of Soil Science and Agrochemistry  ~ . ~ Kharkiv ~ Ukraine [6]Institute of Soil Science and 
Agrochemistry  ~ . ~ Minsk ~ Belarus 

In 2011 we started the development of an integrated multilingual soil information system in the 
frames of a project “Joint database of soil resources of Russia, Ukraine and Belorussia”. The aim 
of the project is the integration of soil data available in Russia, Ukraine and Belorussia, information 
support of joint research work and harmonized educational programs, and creating perspectives 
for incorporating the three countries in the soil information space of the European Union and the 
whole world. Each of the three countries to the date already has a national soil database. The joint 
database concept is based on the following approaches: openness, the existence of mechanisms 
for reinforcement and permanent enlargement of the database. Common objectives and similarity 
in the structure of the national databases allow forming a unitary attributive block, which is based 
on the concept of hierarchical organization of soil. Each of the representative soil profiles used for 
the filling of the attributive block of the database has a grid reference. The data are accompanied 
with a precise indication of the method used for the determination of each parameter. The 
participants of the project develop a joint list of classifiers for soil properties taking into account the 
peculiarity of each country. The integrated soil information system is developed on the basis of the 
web resource http://db.soil.msu.ru and presupposes an online regime of collection, administration, 
and editing of the data uploaded via Internet, and involvement of experts for the work with 
incoming information.  
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S13.03-P -2 
A METHODOLOGY TO TAKE INTO ACCOUNT SOIL QUALITY IN URBAN PLANNING: CASE 
STUDY OF TWO DISTRICTS IN PROVENCE, SOUTHERN FRANCE 

 

Keller Catherine*[1], Lambert-Habib Marie-Laure[2], Robert Samuel[3], Ambrosi Jean-Paul[1], Rabot 
Eva[1] 

[1]Aix-Marseille University ~ CEREGE ~ Aix-en-Provence ~ France [2]Aix-Marseille University ~ CEJU ~ Aix-en-Provence 
~ France [3]Aix-Marseille University ~ ECCOREV ~ Aix-en-Provence ~ France 

Although soils are mostly recognized as a spatial support for human activities, they also fulfill many 
other essential functions such as support for agriculture or biodiversity tank. In urban and peri-
urban areas, soils undergo urge pressure but with no real assessment of their various functions. 
We investigated whether and how the scientific knowledge on soil quality can be integrated into 
land use planning. The objectives are: 1. Establishment of a diagnosis of a studied area in terms of 
land consumption and land planners perception of soil; 2. analysis the existing legislative tools to 
identify how soil quality could be taken into account; 3. investigation on which knowledge can be 
produced that could be useful for urban planners and propose a soil use-orientated index 
incorporating the soil multifunctionality. The approach is applied to two municipalities within the 
periurban outskirts of Aix-Marseille (Southern France). The results indicate that there is room for 
incorporation of a soil index into the local land planning documents that would help to take more 
well-founded decisions for urban development. 
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ACHIEVING EFFECTIVE LONG-TERM SOIL POLICIES IN A SHORT-TEM WORLD. 

 

Bouma Johan*[1] 

[1]formerly Wageningen University ~ Soils ~ Wageningen ~ Netherlands 

  The EU Thematic Strategy for Soil Protection (2006) represents a  long-term Soil Policy 
Landmark. Unfortunately, so far the Strategy has not been followed  by a legally binding Directive 
because of short-term political emotions. The soil community has not faced up to this stalemate 
because they: (i)  fail to change their professional, inward-looking paradigms that are increasingly 
at odds with modern information society; (ii) continue to operate as seperate sub-disciplines while 
an integrated approach is needed to face problems of a changing world ; (iii) are hardly visible 
when defining “ecosystem services” that are rapidly becoming key attributes for environmental 
policies aimed at sustainable development; (iv) don’t realize that uncritically providing all their basic 
data in accessible information systems may result in poor applications, harmful to the profession; 
and (v) are hesitant to provide: ”quick-and-dirty”assessments, recognizing incompleteness of our 
current knowledge while the alternative of providing no assessment at all and waiting for perfection 
is much more harmful. Existing sterotypes about research and the policy arena need  re-
assessment: Many politicians have long-range visions beyond their short-term re-election, but they 
want their questions to be addressed seriously taking into account their particular position. 
Researchers don’t lose their independance when focusing on questions by politicians nor their 
scientific career if they focus on defining alternative options for problems. Researchers have a 
particular opportunity to involve various stakeholders, as will be illustrated. .    
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S13.03-P -4 
DELIMITATION OF AREAS WITH NATURAL HANDICAPS IN HUNGARY ACCORDING TO 
COMMON EUROPEAN BIOPHYSICAL CRITERIA 

 

László Pásztor*[1], József Szabó[1], Zsófia Bakacsi[1] 

[1]RISSAC HAS ~ Department of Environmental Informatics ~ Budapest ~ Hungary 

Recent delimitation of Less Favoured Areas is suggested to be carried out by using common 
biophysical diagnostic criteria on low soil productivity and poor climate conditions all over Europe. 
The operational implementation of the criterion system elaborated by JRC is under member state 
competence. This process requires the existence of adequate national spatial information systems 
on soils and climate with appropriate data structure and spatial resolution as well as proper 
methodologies for their analysis.  Presently the climatic handicaps expressed by the common 
criteria don’t occur in Hungary except for the dryness criterion. Consequently, incidence of 
naturally handicapped areas can be predominantly attributed to soil conditions. This fact enhances 
the importance of the proper usage of soil information in the delimitation process. The nationwide 
Kreybig legacy, which was digitally processed and developed into the Digital Kreybig Soil 
Information System has at least three major advantages in the present context as compared to any 
other possible Hungarian datasets: - The main objective of the original mapping is almost the same 
as that of present LFA assignment. - It is the most detailed nationwide spatial dataset covering the 
whole area of the country. - The database contains utilizable information to fulfill all the soil related 
criteria, and due to their spatial features they can also be used for countrywide regionalization of 
these criteria. In our paper we present the multiple approaches for the identification and delineation 
of areas in Hungary concerned by the common biophysical criteria related to soil.  
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S13.03-P -5 
RAISING AWARENESS ABOUT SOIL IN AFRICA: A HARMONIZED SOIL MAP AT THE 
CONTINENTAL SCALE 

 

Dewitte Olivier*[1], Jones Arwyn[1], Spaargaren Otto[2], Breuning-Madsen Henrik[3], Brossard 
Michel[4], Dampha Almami[5], Gallali Tahar[6], Jones Robert[7], Kilasara Method[8], Le Roux  Pieter[9], 
Michéli  Erika[10], Thiombiano  Lamourdia[11], Van Ranst Eric[12], Yemefack  Martin[13], Zougmore  
Robert[14], Bosco  Claudio[15], Montanarella Luca[1] 

[1]European Commission, Joint Research Centre ~ Institute for Environment and Sustainability, Land Management and 
Natural Hazards Unit ~ Ispra ~ Italy [2]ISRIC ~ World Soil Information ~ Wageningen ~ Netherlands [3]University of 
Copenhagen ~ Department of Geography and Ge ~ Copenhagen ~ Denmark [4]Institut de Recherche pour le 
Développement (IRD) ~ Unité mixte de recherche Ecologie fonctionnelle et biogéochimie des sols et des agrosystèmes ~ 
Montpellier ~ France [5]African Union Commission ~ Department of Rural Economy and Agriculture ~ Addis Ababa ~ 
Ethiopia [6]University of Tunis El Manar ~ Department of Geology ~ Tunis ~ Tunisia [7]Cranfield University ~ National Soil 
Resources Institute ~ Cranfield ~ United Kingdom [8]Sokoine University of Agriculture ~ Department of Soil Science ~ 
Morogoro ~ Tanzania, United Republic of [9]University of the Free State ~ Department Soil- and Crop- and Climate 
Sciences ~ Bloemfontein ~ South Africa [10]Szent István University ~ Department of Soil Science and Agricultural 
Chemistry ~ Godollo ~ Hungary [11]Food and Agriculture Organization of the United Nations ~ Subregional Office for 
Central Africa ~ Libreville ~ Gabon [12]Ghent University ~ Department Geology and Soil Science ~ Ghent ~ Belgium 
[13]Institute of Agricultural Research for Development (IRAD) ~ Department of Soil Water and Atmosphere Sciences ~ 
Yaoundé ~ Cameroon [14]International Crops Research Institute for the Semi-Arid Tropics (ICRISAT) ~ West and Central 
Africa ~ Niamey ~ Niger [15]Loughborough University ~ School of Civil and Building Engineering, Loughborough ~ 
Loughborough ~ United Kingdom 

The Joint Research Centre of the European Commission is producing the first ever Soil Atlas of 
Africa with the main objective to raise the awareness of the general public, policy makers and other 
scientists to the importance of soil in Africa.  To this end, the Atlas compiles existing information on 
different soil types as easily understandable maps (both at regional and continental scale) covering 
the African continent. In order to provide a harmonized picture of the soils in Africa, a new soil map 
at the continental scale has been produced. Here we show that the new map represents an ideal 
medium to raise awareness about soil.   The basic information of the map is derived from the 
Harmonized World Soil Database (HWSD) (FAO/IIASA/ISRIC/ISS-CAS/JRC, 2009). The 
elaboration steps of the map are presented. We show how the database was corrected and 
updated according to the World Reference Base for Soil Resources 2006 classification system 
(IUSS Working Group WRB, 2007). In comparison to the initial map from HWSD, the new map 
represents a correction of 15% of the soil data for the continent.  Together with the publication of 
the Atlas, associated datasets on soil characteristics for Africa will be made available. These 
datasets will be useful for making broad distinction among soil types and provide general trends at 
the global and regional scales. The datasets will be made accessible for free downloading from the 
portals of the SOIL Action (http://eusoils.jrc.ec.europa.eu/) and the ACP Observatory for 
Sustainable Development (http://acpobservatory.jrc.ec.europa.eu).  
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S13.03-P -6 
SOIL DATA AVAILABILITY TO CLASSIFY AGRICULTURAL LAND TO PRODUCTIVITY 
CLASSES 

 

Theocharopoulos Sid*[1], Karatzas Kostas[1], Vavoulidou Lia[1], Arapakis Dimitris[1], Kolovos 
Chronis[1], Kalopoulos Toloumachos[1] 

[1]NAGREF ~ Soil Science Institute of Athens ~ Athens ~ Greece 

The availability of NAGREF-SSIA  detailed scale soil data for policy issues are presented. Using  
Geonetwork and Geoserver web G.I.S open software tools  NAGREF’s Soil Science Institute of 
Athens (NAGREF-SSIA) has developed its  web in order to enhance  access to soil data for 
agronomic and environmental policy uses. This in the framework of the  FP7, GSSoil: 
"Assessement and strategic development of INSPIRE comliant Geodata-Services for European 
Soil data".  A web G.I.S system has developed  based on Geonetwork, Geoserver, open source 
software tools the apache tomcat server, and  mysql database fully cooperating and compliant to 
the GS SOIL portal (http://gssoil-portal.eu/). Primary and secondary data are stored in the 
database. The soil data of the database contain INSPIRE compatible metadata and  soil data like  
reports, soil maps, mapping units, soil taxonomic units, soil sampling points, soil profiles, physical 
and chemical properties. Using this web portal, primary data can be extracted and secondary data 
can be predicted through pedotransfer functions. This system offers the possibility to download 
data to classify Greek soils at field scale on land quality, and land productivity classes based on 
1528/7.9.2010 Greek Ministerial legislative decision for soil quality and productivity classification. 
According to this law soil hydromorphy, texture, depth, pH, gravel content, electrical conductivity, 
slope and calcium carbonate content are used to classify land to quality and productivity. This web 
portal can also  be used in a series of agricultural and other environmental policy issues in Greece. 



      
     

 

 

2641

 

 

 

S13.03-P -7 
SOIL MANAGEMENT AND POLICY:  A SCOTTISH PERSPECTIVE 

 

Towers Willie*[1] 

[1]The James Hutton Institute ~ Environmental and Biochemical Sciences ~ Aberdeen ~ United Kingdom 

Scottish soils are diverse and distinctive in both a UK and European context. They contain large 
amounts of organic carbon, are predominantly acid and of low inherent fertility. The services that 
these soils provide are often not focussed on food production (only 25% are used for arable or 
improved grassland) but other services often prevail, most notably as a store of terrestrial carbon. 
The Scottish Soil Framework published in 2009 identifies a number of desired and agreed soil 
outcomes supported by a range of Actions by different stakeholders.  The greatest emphasis is on 
the role of soil management in climate change mitigation and seeking to protect and enhance soil 
carbon stocks across all soils and land uses; the Framework (and Soil Focus Group) provides the 
mechanism to integrate policies and initiatives from different sectors to facilitate this.  Soil carbon 
management is further developed in the Scottish Land Use Strategy (LUS) published in 2011 
under the Climate Change (Scotland) Act. Scotland seeks to reduce greenhouse gas emissions by 
42% by 2020 from 1990 levels.  The LUS sets out ‘to guide, support and inform all those involved 
in deciding how land should be used, by setting out a vision and long term objectives for an 
integrated approach to sustainable land use in Scotland’. Sustainable soil management from 
productive arable soils to the restoration of blanket peat soils is a theme that runs through the 
strategy.  These policy documents and the role of research will be described and discussed in 
more detail.  
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S13.03-P -8 
SPATIAL SOIL INFORMATION SYSTEMS AT RISSAC HAS  AND THE RESULTS OF TESTING 
THEIR INSPIRE COMPATIBILITY 

 

Pásztor László*[1], Zsófia Bakacsi[1], József Szabó[1], Annamária Laborczi[1] 

[1]RISSAC HAS ~ Department of Environmental Informatics ~ Budapest ~ Hungary 

There is great diversity among countries in data availability on soil. Hungary has long traditions in 
soil survey and mapping. A large amount of soil information is available, the collected data are 
accessible in various dimensions: at national, regional, micro-regional scales, at farm and field 
level, and generally presented in maps, serving different purposes as to spatial and/or thematic 
aspects. Since the late 1980s, a gradually increasing proportion of soil related data has been 
digitally processed and organised into various spatial soil information systems (SSISs). The most 
currant SSISs (AGROTOPO and DKSIS) have been elaborated by and available at RISSAC HAS. 
The existing maps, data, and characterization systems served the society very well for many years, 
however the available data are no longer fully satisfactory for the current needs of policy making. 
There were numerous initiatives for the completion, improvement and integration of the existing 
soil datasets. Some examples will be given.  Another approach for the user friendly reformation of 
soil information systems and services is coming from the INSPIRE concept. In Europe to support 
Community environmental policies or activities which may have an impact on the environment the 
INSPIRE Directive has been entering in force. Soil information having both spatial and 
environmental impacts will also be concerned. An opportunity as well as a future duty of soil 
information services are the establishment of their INSPIRE compatibility. In our paper we present 
the results of the INSPIRE testing of SSISs maintained by RISSAC HAS.  
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S13.03-P -9 
STRATEGY OF SOIL RESOURCES USE IN THE NATIONAL AND GLOBAL CONTEXT 

 

Karklins Aldis*[1] 

[1]Latvia University of Agriculture ~ Institute of Soil and Plant Sciences ~ Jelgava ~ Latvia 

With the global increase of population up to 7 billion currently and about 9 billion in 2050, the issue 
of food requirement and security is becoming more and more important. The current world 
agricultural land area is estimated to be 4889.0 million ha including arable land of 1381.2 million 
and permanent crops – 152.1 million ha (FAO 2009). This area could hardly be estimated as 
growing, but rather diminishing due to the soil and land degradation, water scarcity and climate 
change. Non-food agriculture is a sector strongly competing with the traditional farming for the 
same land, soil, water, climate and plant nutrient resources. The same as Latvia, some countries 
still have remarkably more land resources than indicated by the average world indices. Currently, 
1.09 ha of land, which is more or less suitable for agriculture (including 0.83 ha of arable land and 
0.27 ha of grassland), per person are available. Gradually these areas are also decreasing 
because of the urbanization, afforestation and conversion in other types of non-agricultural use. 
Different types of soils with significant variability of fertility and therefore with various land 
productivity represent the agricultural land of Latvia. A long-term strategy for sustainable use of soil 
and land resources taking into consideration the current and future food, feed and bioenergy needs 
as well as environmental aspects is important. Some scenarios, which could be relevant for Latvia 
situation, will be discussed in presentation. 
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S13.03-P -10 
SUSTAINABLE AGRICULTURE AND SOIL CONSERVATION: STATUS AND FUTURE 
PERSPECTIVES 

 

Montanarella Luca*[1] 

[1]European Commission ~ DG JRC ~ Ispra ~ Italy 

The European Commission has presented in 2006 to the European Parliament, the Council, the 
European Economic and Social Committee and the Committee of the Regions the EU Soil 
Thematic Strategy, including the related legislative proposal for a EU Framework Directive for Soil 
Protection. After 5 years it is now time for a full evaluation of the implementation of the strategy 
and the future perspectives for soil protection in Europe. Several projects of the European 
Commission, including the "Sustainable agriculture and soil conservation (SoCo)" project of the 
JRC, have highlighted the current status of soil conservation in Europe and the potential for 
improvement by adopting good agricultural practices. Several of the proposed practices fall within 
the broad category of "Conservation Agriculture". A full evaluation of the positive and negative 
effects of these practices in relation to the environment, human health and economic feasibility in 
the current European agricultural landscapes is still missing. Nevertheless the SoCo project as put 
in evidence some of the benefits of Conservation Agriculture as well as some of the contradictory 
results highlighting the need for further research efforts in this domain. 
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S13.03-P -11 
TEA BAG INDEX FOR DECOMPOSITION: A CROWDSOURCING APPROACH TO OBTAIN 
PROCESS RATES AT THE SCALE OF THE GLOBAL SOIL MAP. 

 

Keuskamp Joost*[1], Dingemans Bas[1], Sarneel Judith[2], Lehtinen Taru[3], Hefting Mariet[1] 

[1]Utrecht University ~ Section Ecology & Biodiversity, Institute of Environmental Biology ~ Utrecht ~ Netherlands 
[2]Netherlands Institute of Ecology  ~ Department of Aquatic Ecology ~ Wageningen ~ Netherlands [3]University of Iceland 
~ Faculty of Life and Environmental Sciences and Faculty of Earth Sciences ~ Reykjavík  ~ Iceland 

The climate warming-induced acceleration of soil carbon mineralization may form a strong positive 
feedback between the terrestrial carbon cycle and climate. Data from the digital soil map of the 
world containing soil properties and climate information are now used to predict soil carbon 
parameters with pedotransfer functions. However, large-scale direct measurements on soil carbon 
process rates (e.g. decomposition) to validate and parameterize global soil carbon models are 
missing in the current global soil map. Here we propose a simple, cheap and time-efficient 
standardized litterbag method to acquire mass loss data at the scale of the global soil map.   We 
show that commercially available synthetic tea bags with tea as a standard litter are very suitable 
to obtain comparable decomposition rate measurements. We intend to use crowdsourcing 
methods (i.e. outsourcing a task to a community through an open call) to collect a large amount of 
data from all over the world. By encouraging tea-consumers and school classes to assist in these 
simple litterbag experiments, we can generate many data while simultaneously raising awareness 
of soil carbon dynamics and soil health. 
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S13.03-P -12 
THE DATASETS OF THE EUROPEAN SOIL DATA CENTRE IN AN INSPIRE CONTEXT 

 

Van Liedekerke Marc*[1], Panagos Panos[1] 

[1]Joint Research Centre of the European Commission ~ Institute for the Environment and Sustainibility ~ Ispra (VA) ~ 
Italy 

In 2006, the European-Commission and the EEA decided on a European-Soil-Data-Centre 
(ESDAC) at the EC-Joint-Research-Centre, acting as the primary data contact point for the EC-
DG-Environment to fulfil its soil information needs. Since then, ESDAC was populated with 
European soil datasets, in various formats. In 2007, The INSPIRE Directive, aiming at an 
Infrastructure for Spatial-Information in the European-Community, entered into force, with ultimate 
goal of making environmental-spatial-data in Europe interoperable and usable by organizations 
and citizens. Soil data are regarded as spatial data in the INSPIRE Annex III and therefore 
Member-States will have to make them available in INSPIRE dictated formats when setting up or 
adapting their national spatial data infrastructures. Since the middle of 2010, a so-called INSPIRE 
Thematic Working Group on SOIL was set-up to specify the general formats to achieve soil data 
interoperability. ESDAC contributes to these specifications, relying on a vast body of knowledge of 
integrating soil data from various countries of Europe. A first version of the data specifications was 
publicly available for testing to registered parties in June 2011. ESDAC embarked on a testing 
campaign for the duration of four months and provided feedback on the feasibility of transforming 
ESDAC datasets into the INSPIRE format. The ESDAC feedback and responses from other testing 
parties, will feed into updated specifications for a final version. This paper will report on the testing 
experiences and on the prospect of using INSPIRE as the glue that will allow to assemble data 
from various Member-States into pan-European soil related maps 
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S13.03-P -13 
TOWARDS A HARMONIZED VIEW OF THE STATE OF SOIL ACROSS EUROPE 

 

Jones Arwyn*[1], Montanarella Luca[1] 

[1]European Commission ~ Joint Research Centre ~ Ispra ~ Italy 

Recent experiences in developing pan-European assessments of soil have the disparity of data 
collection programmes in different Member States. This state, combined with uncertainty issues in 
data generation exercises (both modeling and field sampling) and legacy datasets, make the 
development of pan-European appraisals of soil state and trends difficult, if not impossible. In 
addition, the paper will assess whether policy makers across Europe (at all levels) are formulating 
the correct requests to the soil science community and, in turn, whether the soil scientists are able 
to provide answers to the pertinent issues of the day. The merits of potential and several recent 
soil data collection programmes will be discussed. 
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S13.04-P -1 

SPATIAL AND TEMPORAL TRENDS IN SOIL SOLUTE CHEMISTRY AND STABLE ISOTOPE 
COMPOSITION AT A CRITICAL ZONE OBSERVATORY (CZECH REPUBLIC) 

Martin Novak, Prague - Czech Republic 

S13.04-P -2 

ATMOSPHERIC DEPOSITION OF INORGANIC ECOTOXINS IN THE CZECH REPUBLIC: 
COMPARISON OF THE LYSINA CRITICAL ZONE OBSERVATORY AREA WITH THE 
SATELLITE SITE U DVOU LOUCEK  

Martin Novak, Prague - Czech Republic 

S13.04-P -3 

CARBOZALF-D – AN INTERDISCIPLINARY FIELD EXPERIMENT ON CARBON DYNAMICS 

Michael Sommer, Muencheberg - Germany 

S13.04-P -4 

CHARACTERIZATION OF THE EUROPEAN CRITICAL ZONE OBSERVATORIES AT SOIL 
PROFILE SCALE – SOIL PHYSICAL STRUCTURE  

Milena Kercheva, Sofia - Bulgaria 

S13.04-P -5 

FATE OF ANTROPOGENIC PB STORED IN CENTRAL EUROPEAN FOREST SOILS DURING 
THE PEAK POLLUTION PERIOD  

Martin Novak, Prague - Czech Republic 

S13.04-P -6 

HYDROCHEMICAL DYNAMICS IN RECHARGE-DISCHARGE TRANSECTS AT THE CZO 
KINDLA 

Lars Lundin, Uppsala - Sweden 
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S13.04-P -7 

MODELING OF SOIL TRANSFORMATIONS IN THE CZECH CRITICAL ZONE OBSERVATORY  

Pavel Kram, Prague - Czech Republic 

S13.04-P -8 

MODELING SOIL ORGANIC CARBON ASSESSMENT FOR THE KOILIARIS CZO BY USING A 
GEOSTATISTICAL APPROACH 

Ece Aksoy, Ispra - Italy 

S13.04-P -9 

PEDOGENIC CHARACTERIZATION OF SOILS AT KOILIARIS CZO ALONG A CLIMATIC AND 
LITHOLOGICAL GRADIENT 

Daniel Moraetis, Chania - Greece 

S13.04-P -10 

RARE EARTH ELEMENTS AS TRACERS OF CHEMICAL TRANSFER PROCESSES IN 
TROPICAL RAIN FOREST SOILS IN FRENCH GUIANA 

Anne-Lise Floch, Besançon - France 

S13.04-P -11 

RESPONSE OF SOIL PROPERTIES TO DIFFERENT FARMING PRACTICES – CASE STUDIES 
IN ICELAND AND AUSTRIA 

Taru Lehtinen, Vienna - Austria 

S13.04-P -12 
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SPATIAL AND TEMPORAL TRENDS IN SOIL SOLUTE CHEMISTRY AND STABLE ISOTOPE 
COMPOSITION AT A CRITICAL ZONE OBSERVATORY (CZECH REPUBLIC) 

 

Novak Martin*[1], Kram Pavel[1], Farkas Juraj[1], Zemanova Leona[1], Curik Jan[1], Veselovsky 
Frantisek[1] 

[1]Czech Geological Survey ~ geochemistry ~ Prague ~ Czech Republic 

As part of the experimental part of the EU-funded project Soil TrEC, we installed 57 suction 
lysimeters and 19 gravitational (zero-tension) lysimeters at the Critical Zone Observatory Lysina 
(LYS), and its three satellites (PLB, NAZ and UDL; Czech Republic). Gravitational lysimeters are 
located mainly at depths of 10 and 20 cm below soil surface. Suction lysimeters form nests at soil 
depths between 25 and 90 cm. LYS, PLB and NAZ are sites situated nearby in the Slavkov Forest, 
thus experiencing similar environmental and climatic conditions. They differ in bedrock 
(leucogranite, serpentinite and amphibolite, respectively). The fourth site, UDL, underlain by 
gneiss, is located 270 km east. It differs mainly in higher pollution loads compared to LYS. 
Following lysimeter installations (2009-2011), ample time is allowed for equilibration of the 
systems. Regular solute sampling is planned for autumn 2011 and spring 2012. Soil solute 
chemistry, along with inventory of pool sizes of environmentally relevant elements, will provide an 
insight into biogechemical cycling of nutrients and pollutants. The paper will present time-series of 
solute chemistry and pilot Mg isotope gradients at the studied soil profiles.  
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ATMOSPHERIC DEPOSITION OF INORGANIC ECOTOXINS IN THE CZECH REPUBLIC: 
COMPARISON OF THE LYSINA CRITICAL ZONE OBSERVATORY AREA WITH THE 
SATELLITE SITE U DVOU LOUCEK  

 

Novak Martin*[1], Voldrichova Petra[1], Prechova Eva[1], Kram Pavel[1] 

[1]Czech Geological Survey ~ geochemistry ~ Prague ~ Czech Republic 

The Czech Republic is known for steep spatial and temporal gradients of atmospheric pollution. 
We present concentrations of 12 potentially toxic trace elements (As, Bi, Be, Cu, Co, Cr, Cd, Ni, 
Pb, Sb, V and Zn) in snow and ice accretions in the northwest and northeast of the country. 
Precipitation samples were collected over three winter seasons (2009-2011) at ZAJ, 41 km north of 
Lysina catchment (a European Soil Observatory) and at TET, 6 km southwest of U Dvou Loucek (a 
satellite site). Whereas snow represents vertical atmospheric deposition, ice accretions capture 
horizontal deposition. Larger atmospheric particles deposited gravitationally originate mainly from 
nearby point sources of pollution. In contrast, horizontal deposition (smaller particles) may provide 
information on more remote, diffuse pollution sources. Both mountain-top sampling sites (ZAJ, 
TET) were situated at an elevation of 1000 m. Mean concentrations were higher for the 
northeastern site TET in case of As, Cd, Pb, Be, Sb, V, Bi and Ni. For most elements, TET was the 
more polluted site. In contrast, ZAJ was one of the least polluted study sites in the Czech Republic. 
At both sites, the pollution level decreased dramatically compared to peak industrial emission rates 
in the late 1980s. Present-day pollution at TET mirrors ore and coal processing industries in nearby 
Silesia (Poland).  
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CARBOZALF-D – AN INTERDISCIPLINARY FIELD EXPERIMENT ON CARBON DYNAMICS 

 

Sommer Michael*[1], Juergen Augustin[2], Madlen Pohl[2], Helene Rieckh[1], Horst Gerke[1] 

[1]ZALF ~ Institute of Soil Landscape Research ~ Muencheberg ~ Germany [2]ZALF ~ Institute of Landscape 
Biogeochemistry ~ Muencheberg ~ Germany 

Understanding carbon dynamics in soil-plant-systems has made a substantial progress during the 
last decade. However, studies on complex interactions between different processes are scarce at 
landscape scale. Especially feedback mechanisms between lateral fluxes (in-/output by erosion 
and/or farming practice) and CO2  exchange deserve more attention, because they are the rule 
rather than the exception in real world landscapes. Thus we initiated an interdisciplinary project, 
so-called “CarboZALF”, which involves soil scientists, biogeochemists, agronomists and modellers.  
From soil landscape analysis  based on DSM techniques we selected and characterized a 
representative landscape segment of 6 ha in a hummocky ground moraine. This includes sensitive 
areas on which plot scale investigations are performed: (i) two soil types of different erosional 
stage - Haplic Regosol (calcaric), eroded Luvisol, (ii) one depositional soil type (Colluvic Regosol), 
and, (iii) one non-eroded soil type (Haplic Luvisol) as a reference (steady state in terms of erosion). 
Soil manipulations were conducted at midslope and in adjacent depression. At 9 plots we quantify 
long-term changes in the soil organic carbon stock (12 years minimum) by both, C stock changes 
in 3y intervals and annual carbon budgets of all C fluxes. Sites are instrumented with automatic 
and manual chambers for gas fluxes, TDR and tensiometers for soil water regime and suction cups 
to determine DOC/ DIC concentrations. Subscale experiments in the lab include C sorption 
experiments as well as isotopic studies of C flux separation to enhance a mechanistic 
understanding of the phenomena observed in the field.   
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CHARACTERIZATION OF THE EUROPEAN CRITICAL ZONE OBSERVATORIES AT SOIL 
PROFILE SCALE – SOIL PHYSICAL STRUCTURE  

 

Kercheva Milena*[1], Dimitrov Emil[1], Nenov Martin[2], Rousseva Svetla[3], Bernasconi Stefano M.[4], 
Kram Pavel[5], Lair Georg J.[6], Moraetis Daniel[7], Shishkov Toma[8], Ilieva Rossitsa[8] 

[1]Institute of Soil Science N. Poushkarov ~ Soil Physics ~ Sofia ~ Bulgaria [2]Institute of Soil Science N. Poushkarov ~ 
Soil Technology ~ Sofia ~ Bulgaria [3]Institute of Soil Science ~ Soil Erosion ~ Sofia ~ Bulgaria [4]Swiss Federal Institute 
of Technology ~ Geological Institute, Department of Earth Sciences ~ Zurich ~ Switzerland [5]Czech Geological Survey ~ 
Department of Environmental Geochemistry and Biogeochemistry ~ Prague ~ Czech Republic [6]University of Natural 
Resources and Applied Life Sciences ~ Institute of Soil Research ~ Vienna ~ Austria [7]Technical University of Crete ~ 
Department of Environmental Engineering ~ Chania ~ Greece [8]Institute of Soil Science N. Poushkarov ~ Soil Genesis 
and Classification Department ~ Sofia ~ Bulgaria 

Development and sustainability of the physical structure of soil is the key to entire life cycle of soil 
functions from soil formation to soil degradation. Four field sites were sampled in 2010 to study soil 
structure and soil aggregate formation in order to test the hypothesis that soil aggregate dynamics 
and the processes creating or degrading favourable soil structure correlate strongly with the stages 
of the life cycle, and with the duration and intensity of the land use. These sites form the SoilTrEC 
Project network of European Critical Zone Observatories (CZOs) representing key stages of soil 
development and degradation. Soil physical structure was evaluated through the following 
characteristics: dry aggregate-size distribution; water stability of aggregates; particle-size 
distribution; particle density; hygroscopic water content; soil water retention at suctions less than 
33 and above 50 kPa; bulk density and fine-earth density; pore-size and pore-shape distributions. 
The presentation will give an idea about the measured soil physical characteristics with examples 
for four soil profiles in triplicate representative for the four studied CZOs (i) initial stages of soil 
development on crystalline bedrock; (ii) productive soils managed for intensive forestry; (iii) highly 
productive soils managed as arable land and (iv) heavily impacted soils during centuries through 
intensive grazing and farming, under severe risk of desertification. 
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FATE OF ANTROPOGENIC PB STORED IN CENTRAL EUROPEAN FOREST SOILS DURING 
THE PEAK POLLUTION PERIOD  

 

Novak Martin*[1], Stepanova Marketa[1], Fottova Daniela[1], Zemanova Leona[1], Chrastny 
Vladislav[1], Kram Pavel[1] 

[1]Czech Geological Survey ~ geochemistry ~ Prague ~ Czech Republic 

Due to a high affinity of Pb to organic matter, over 90 % of all atmospheric Pb entering forest 
ecosystems is retained in the soil, mainly in the topmost organic-rich horizons. Because of the 
relatively large Pb pools in temperate forest soils across industrialized countries, many studies 
concluded that the mean residence time of pollutant Pb in soil may be rather long, often exceeding 
500 years. Bleeding of old pollutant Pb from forested catchments via surface runoff is extremely 
slow. We monitored temporal trends in Pb input-output mass balances at 11 headwater 
catchments in the Czech Republic for a period of 13 years. In the Central European region, most 
environmental Pb during the 20th century was released from coal combustion and the use of 
leaded petrol. Lead emissions from both pollution sources started to decrease in the 1980s. 
Atmospheric deposition of Pb into the studied catchments decreased dramatically over the 
observation period (1996-2008), reflecting lower industrial Pb emission rates. Surprisingly, 
however, easing pollution was accompanied by a significant decrease in Pb export via stream 
water. It appears that some of the deposited Pb was quicky exported from the ecosystems instead 
of being bound/adsorbed in the humus layer. Lead export is not correlated with DOC, and 
decreased despite increasing mean annual temperatures. 
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HYDROCHEMICAL DYNAMICS IN RECHARGE-DISCHARGE TRANSECTS AT THE CZO 
KINDLA 

 

Lundin Lars*[1], Löfgren Stefan[1], Rönnback Pernilla[1] 

[1]Swedish University of Agricultural Sciences ~ Aquatic Sciences and Assessment ~ Uppsala ~ Sweden 

Interactions between soil properties and transient water flow along hillslopes from recharge to 
discharge areas change the chemical composition of soil and through flowing waters. Long term 
monitoring data are necessary to understand the mechanisms responsible for these changes and 
the magnitude of short- and long-term variability. In this study, performed during 2004 to 2010 in 
the critical zone observatory (CZO) Kindla in Sweden, soil and groundwater was sampled in 
transects along the catchment hillslopes. Sampling sites range from drier upslope percolation 
locations over deeper soils with groundwater flows to downslope wet soils in discharge areas. The 
Kindla CZO is included in the international cooperative programme on integrated monitoring of air 
pollution effects on ecosystems (ICP IM) within the Convention on Long-Range Transboundary Air 
Pollution (CLRTAP). It was also included in the 2006 EU BioSoil investigations. CZO Kindla is 
located on till soils between 312 and 415 m.a.m.s.l. above the highest coastline in the uplands of 
south-central Sweden. The long-term averages for precipitation and runoff are 900 and 450 mm, 
respectively, and the mean annual temperature is +4.2 °C. The results from the recharge area 
indicate quantitatively important influences of the podzolization process on shallow groundwater 
chemistry, while organic matter and mixing with deep, well-buffered groundwater in the discharge 
area tangibly modify the groundwater chemistry before it enters the stream. Hydrochemical 
dynamics showed changes in concentrations of, for instance, dissolved organic carbon (DOC), 
acidity and metals along water flow paths. 
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MODELING OF SOIL TRANSFORMATIONS IN THE CZECH CRITICAL ZONE OBSERVATORY  

 

Kram Pavel*[1], Hruska Jakub[1], Lamacova-Bencokova Anna[1], Oulehle Filip[1], Blum Wifreid[2], Lair 
Georg[2], Regelink Inge[3], Kercheva Milena[4], Shishkov Toma[4], Svetla Rousseva[4], Myska 
Oldrich[1] 

[1]Czech Geological Survey ~ Geochemistry ~ Prague ~ Czech Republic [2]BOKU ~ Soil Research ~ Vienna ~ Austria 
[3]Wageningen University ~ Soil Quality ~ Wageningen ~ Netherlands [4]Institute of Soil Science ~ Soil Erosion ~ Sofia ~ 
Bulgaria 

Three small catchments situated 5-7 km apart, with similar forest cover (Norway spruce), but 
underlain by geochemically contrasting bedrocks have been chosen as the critical zone 
observatory of the EU-funded SoilTrEC project. Sites are situated in the Slavkov Forest, close to 
coal power plants with large S emissions in 1950s-1980s. New version of the MAGIC model 
(Cosby 2011, Oulehle et al., 2012) with formulations of N and C cycling based on microbial 
processes was used to simulate soil and water chemistry in 1850-2010. Model parametrization was 
based mainly on the sampling in 2010. Lysina catchment with area of 27 ha is underlain by 
leucogranite, soil is mainly podzol 120 cm deep with sandy loam texture. Fine soil (<2 mm) pool at 
Lysina was 700 kg/m2. Information about the two remaining catchments follows: Na Zelenem: 55 
ha, amphibolite, cambisol, 100 cm, loam, 700 kg/m2; Pluhuv Bor: 22 ha, serpentinite, stagnosol, 90 
cm, silty loam, 1100 kg/m2. Simulated soil base saturation declined from 25% to 6% at Lysina, 
from 61% to 31% at Na Zelenem, and from 95% to 88% at Pluhuv Bor between 1850 and 2010. 
Streamwater at Lysina was acidified by acid rain to the present values of around pH 4.2. The two 
remaining catchments were acidified only slightly. Contrasting soil and water compositions resulted 
mainly from differences in weathering rates. Several climate and atmospheric deposition scenarios 
for 2012-2070 will be simulated by a hydrologic model and the MAGIC model. Potential 
acidification recovery of these three catchments will be assessed. 
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MODELING SOIL ORGANIC CARBON ASSESSMENT FOR THE KOILIARIS CZO BY USING A 
GEOSTATISTICAL APPROACH 

 

Aksoy Ece*[1], Panagos Panos[1], Nikolaidis Nikos[2], Montanarella Luca[1] 

[1]IES - JRC of European Commission ~ Land Management and Natural Hazards Unit / SOIL Action ~ Ispra ~ Italy 
[2]Technical University of Crete ~ Department of Environmental Engineering ~ Crete ~ Greece 

The decline in soil organic carbon(SOC) is recognized as one of the eight(8) soil threats expressed 
in the European Union Thematic Strategy for Soil Protection (COM (2006)231 final). The 
estimation of SOC in Europe is important for climate change and agricultural policies. In this paper, 
soil organic carbon content of Koiliaris CZO and its temporal changes between the years 1966 and 
2010 have been investigated. Regression-Kriging method has been applied for assessing organic 
carbon distribution and producing a continuous map. Eight environmental predictors (elevation, 
slope, aspect, temperature, precipitation, geology, land-cover map, soil map) were used to predict 
distribution of OC for Koiliaris. Ssignificant correlation between most of the covariates and the 
organic carbon dependent variable was found (with an R2 > 0.60). Rainfall, geology, WRB soil 
classification, slope and elevation predictors were found as statistically significant and SOC 
distribution was best explained by most of these covariates.  Koiliaris CZO had medium organic 
carbon content (2-6 %), similar like around 45% of the European soils. The detection of change in 
time during the last 50 years is a key issue in this study. Also, the influence of land use change and 
agricultural/pasture alterations have affected the soil organic carbon distribution in the CZO. The 
study has focused on a critical mass of multi-disciplinary expertise in order to better predict spatial 
distribution of organic carbon.  The next challenge is to identify the geostatistical rules for upscaling 
the results found in the CZO to a regional scale (e.g island of Crete). 
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PEDOGENIC CHARACTERIZATION OF SOILS AT KOILIARIS CZO ALONG A CLIMATIC AND 
LITHOLOGICAL GRADIENT 

 

Moraetis Daniel*[1], Nikolaidis P. Nikolaos[1], Paranychianakis Nikolaos[1], Rousseva Svetla[2], 
Kercheva Milena[3], Nenov Martin[4], Lair Georg J.[5] 

[1]Technical University Crete ~ Environmental Engineering  ~ Chania ~ Greece [2]Institute of Soil Science N. Poushkarov 
~ Soil Erosion  ~ Sofia ~ Bulgaria [3]Institute of Soil Science N. Poushkarov ~ Soil Physics Department ~ Sofia ~ Bulgaria 
[4]Institute of Soil Science N. Poushkarov ~ Soil Technology Department ~ Sofia ~ Bulgaria [5]University of Natural 
Resources and Applied Life Sciences ~ Institute of Soil Research ~ Vienna ~ Austria 

Five soil profiles (K1-K5) were sampled (in triplicate) to put light on the pedogenic processes along 
a climatic and lithological gradient at Koiliaris CZO representing typical Mediterranean conditions. 
Two of the soils sampled, K1 and K2, (20 m elevation and 535 mm rainfall) were developed in 
alluvial sediments and were intensively cultivated with fructiferous crops and olive trees; K3 (550 m 
elevation and 930 mm rainfall) was developed on metamorphic rocks and it was planted with olive 
trees conventially tilled; and K4 (550 m elevation and 930 mm rainfall) and K5 (1030 m elevation 
and 1330 mm rainfall) soils were developed on platy limestones in terraces with non tilled olive 
trees and natural vegetation (shrubs), respectively. Mineralogical, physical, and chemical 
properties  including particle size distribution, water stable aggregate (WSA) fractionation, bulk 
density, soil pH, organic carbon content, XRF analysis on bulk soil, rare earth elements (REE), 
OSL dating, bulk and clay mineralogy were assessed and the data was subjected to principal 
component analysis (PCA) to identify groups of soils with identical characteristics. PCA grouped 
the soils according to decreasing WSA and organic carbon content that was related to the 
variability of anthropogenic influence. K1, K2, and K3 sites showed identical REE patterns 
suggesting similar pedogenic origin. K4 and K5 sites had unique REE patterns resulting from 
limestone de-carbonation. The sum of REE was strongly correlated to the WSA content indicating 
that it can be efficiently used as indicator to gain insights on soil history and evolution.  
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RARE EARTH ELEMENTS AS TRACERS OF CHEMICAL TRANSFER PROCESSES IN 
TROPICAL RAIN FOREST SOILS IN FRENCH GUIANA 

 

Floch Anne-Lise*[1], Marc Steinmann[1], Eric Lucot[1], Vincent Freycon[2], Pierre-Marie Badot[1] 

[1] Université de Franche-Comté, CNRS ~ UMR 6249 Chrono-Environnement ~ Besançon ~ France [2]CIRAD  ~ UR 
B&SEF, Biens et Services des Ecosystèmes Forestiers tropicaux ~ Montpellier ~ France 

The rare earth elements (REE) have been successfully used in the past to trace weathering and 
water/rock interaction in lateritic soil systems. In the present study we used the REE to monitor 
chemical transfer processes in French Guiana along a toposequence within rain forest soils and at 
the soil/plant interface. This site has been selected because chemical transfer processes in soils 
and soil/plant systems are highly accelerated under humid tropical climate. Soil, soil water, and 
vegetation samples have been collected in 5 sampling stations along a toposequence in the 
Paracou experimental site in Northern French Guiana. The upslope soils were drained by lateral 
subsurface flow and became progressively waterlogged downslope. Our preliminary results show 
an enrichment of the heavy REE (HREE, Dy-Lu) from upslope to downslope. This is in 
contradiction to earlier studies which have suggested that light REE (LREE, La-Sm) are less 
mobile in soils than HREE. The highest HREE enrichment occurs in soil horizons where soil water 
logging is most intense. These results suggest that the HREE are preferentially scavenged in 
waterlogged soils, whereas the LREE remain probably in solution and are thus potentially 
transfered to surface runoff and vegetation. Soil water and vegetation samples are currently 
analyzed to verify this hypothesis. With this field approach we expect to identify the mechanisms 
behind trace metal cycling within the Critical Zone of tropical rain forests and contribute to the 
evaluation of the vulnerability of these ecosystems to anthropogenic perturbations. 
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RESPONSE OF SOIL PROPERTIES TO DIFFERENT FARMING PRACTICES – CASE STUDIES 
IN ICELAND AND AUSTRIA 

 

Lehtinen Taru*[1], Lair Georg J.[2], Gísladóttir Guðrún[3], Bloem Jaap[4], Van Leeuwen Jeroen[5], 
Ragnarsdóttir Kristín Vala[6], Blum Winfried E.h.[2] 

[1]University of Natural Resources and Life Sciences (BOKU)/University of Iceland (UI) ~ Institute of Soil Research 
(BOKU)/Faculty of Life and Environmental Sciences (UI)/Faculty of Earth Sciences (UI) ~ Vienna ~ Austria [2]University of 
Natural Resources and Life Sciences (BOKU) ~ Institute of Soil Research ~ Vienna ~ Austria [3]University of Iceland ~ 
Faculty of Life and Environmental Sciences ~ Reykjavik ~ Iceland [4]Wageningen University and Research Centre ~ 
Alterra ~ Wageningen ~ Netherlands [5]Wageningen University and Research Centre ~ Biometris ~ Wageningen ~ 
Netherlands [6]University of Iceland ~ Faculty of Earth Sciences ~ Reykjavik ~ Iceland 

Arable land covers approximately one fourth of the global land area, but only half of it can be used 
efficiently for cultivation to feed the world population. Modern agriculture based on industrial 
principles has become highly productive but faces numerous environmental challenges. Organic 
agriculture has expanded as an alternative towards a more sustainable food production. This 
agricultural practice aims to maintain the key functions and ecosystems services of soils and to 
keep nutrients in a cycle through crop rotation. It is well known that the composition of soil organic 
matter (SOM) is altered under different management practices (e.g. tillage, manuring) and its 
turnover plays a pivotal role in the biogeochemical cycling of nutrients. SOM dynamics are mainly 
determined by its properties and the presence and physiology of soil organisms. A key to 
understand and define a sustainable agricultural soil system is to quantify the impact of different 
land management on soil biogeochemistry, with emphasis on nutrient turnover. In the research 
presented here we investigate the changes in SOM quantity and its composition as well as soil 
nutrient status resulting from different farming practices (organic vs. conventional). Further, 
physicochemical soil properties and soil microbiology characterization are linked to the present soil 
structure. Soils were selected from a total of eight farms along cultivation age gradients under sub-
arctic (Iceland, Andosols) and continental climate (Austria, Chernozems). The gained data will be 
linked to energy balance and food productivity and will allow for identifying natural indicators for 
farm sustainability assessments.   
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SURFACE AND SUB-SURFACE HYDROLOGY AT THE DAMMA GLACIER CRITICAL ZONE 
OBSERVATORY 

 

Kobierska Florian*[2], Jonas Tobias[2], Magnusson Jan[2], Bernasconi Stefano M[3] 

[1]WSL Institute for Snow and Avalanche Research SLF ~ Geological Institute, ETH Zurich ~ Davos Dorf ~ Switzerland 
[2]WSL Institute for Snow and Avalanche Research SLF ~ Davos, Switzerland ~ Davos Dorf ~ Switzerland [3]Geological 
Institute ~ ETH Zurich ~ Zurich ~ Switzerland 

We present an overview of the hydrological research activities being carried out at the Damma 
Glacier catchment, and the Damma glacier forefield, which constitutes one of the four Critical Zone 
Observatories of the SoilTrEC project. Located in the Central Swiss Alps, the 10 km2 glacio-nival 
catchment covers altitudes between 1940 and 3630 m a.s.l. We conducted numerous surface and 
sub-surface hydrological studies, on various scales in time and space; to understand the 
movement of water between soils, groundwater and the stream. A good understanding of the 
hydrology of a catchment is fundamental for the prediction of the evolution of soils and of the 
ecosystem in general. Stream-driven diurnal groundwater level fluctuations were modeled. The 
calibration of model results against measured data yielded space-averaged hydrological properties 
for the moraine soils of the forefield. On a wider scale, the response to climate change of the 
catchment’s hydrological regime was quantified by using both an energy-balance and a 
temperature-index model. The findings suggest that snow-glacier feedbacks require particular 
attention when predicting future runoff from glacio-nival watersheds. Finally, geophysical 
measurements in the forefield provided an insight into the structure of the subsurface and will drive 
future research activities. 
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UNDERSTANDING THE HYDROLOGICAL PROCESSES IN THE WATERSHED OF DAMMA 
GLACIER, SWITZERLAND, USING SWAT 

 

Andrianaki Maria*[1], Bernasconi Stefano M.[1], Kobierska Florian[2], Jonas Tobias[2], Nikolaidis 
Nikolaos P.[3] 

[1]ETH ~ Geological Institute ~ Zürich ~ Switzerland [2]WSL ~ Institute for Snow and Avalanche Research SLF ~ Davos ~ 
Switzerland [3]Technical University of Crete ~ Environmental Engineering ~ Chania ~ Greece 

The Soil and Water Assessment Tool (SWAT) has rarely been used for the modelling of glacierised 
watersheds, where the weathering of freshly exposed rocks leads to the formation of young soils 
and the melting of ice leads to strong diurnal stream level fluctuations. In this study, SWAT was 
modified to simulate the hydrology of Damma glacier watershed, Switzerland and assess the 
impact of climate change on the hydrologic regime. The watershed of Damma glacier is located at 
the Central Alps, at an altitude between 1950 and 3500 m, and is one of the four main Critical Zone 
Observatories of the SoilTrEC project, with a soil chronosequence of 150 years. SWAT was 
calibrated using the stream flow data collected between 2009 and 2011. For assessing the 
performance of the calibrated model, results were compared with results from ALPINE3D, a 
spatially distributed model designed for the simulation of surface processes in alpine terrain. 
Furthermore, an energy based model and a temperature-index model, incorporated within SWAT, 
were tested. Results indicated that the performance of each model has a seasonal dependence, 
related to whether run-off comes from the snow melt or glacier melt. The knowledge obtained from 
this study will be included in the development of the Critical Zone Integrated model. 
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USEFULNESS OF STABLE ISOTOPES IN CRITICAL ZONE STUDIES: OVERVIEW OF 
RESULTS FROM THE STRESSED ECOSYSTEMS OF CENTRAL EUROPE 

 

Novak Martin*[1], Fottova Daniela[1], Jackova Ivana[1], Chrastny Vladislav[1], Farkas Juraj[1], Kram 
Pavel[1] 

[1]Czech Geological Survey ~ geochemistry ~ Prague ~ Czech Republic 

Over the past 20 years, a number of stable isotopes (C, N, S, O, Pb and Zn) have been used in 
Central European catchments as diagnostic tools, and as tracers of dispersion pathways of 
pollutants. We summarize results from a network of 13 headwater catchments in the Czech 
Republic, monthly monitored since 1994. The monitoring has coincided with a major decrease in 
industrial emissions, that had peaked in the 1980s, and are now 10 times lower. We documented 
linkages between the behaviour of C, N and S isotopes in ecosystems. Plant tissues tend to 
accumulate lighter isotopes of all these elements. In soils, degradation of organic molecules is 
associated with preferential release of the lighter isotopes of C, N and S. Most acidifying S was 
stored in the topmost organic soil horizon and is now flushed out of the ecosystem. Soil solutions, 
taken by lysimeters, contain newly-formed nitrate and sulfate, isotopically different from that in 
rainfall/canopy throughfall. Sulfate-oxygen isotopes show that throughfall sulfate was mainly 
formed by heterogeneous oxidation of SO2, wherease sulfate deposited in open areas was formed 
by homogeneous oxidation of SO2. Lead isotopes in tree-rings and peat are useful as archives of 
past pollution rates and for apportionment of pollution sources (coal burning, traffic, ore smelting).  
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Ahmed Mohamed Mahmoud, Besancon - France 
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S13.05-P -1 
APPRAISAL OF MARKET UNCERTAINTIES FOR CONTAMINATED SITES 

 

Bartke Stephan*[1] 

[1]Helmholtz Centre for Environmental Research - UFZ ~ Department of Economics ~ Leipzig ~ Germany 

Purpose – This presentation introduces an innovative method to assess value reductions due to 
risks associated with contaminated properties improving effective management of contaminated 
sites. This method shall advance the understanding of impacts of contamination on market value 
and hence liability, creditworthiness and market demand. Design/approach/methodology – 
Approaches are reviewed that account for market value deductions due to uncertainties caused by 
the complex nature of impaired sites. Based on a literature review, expert interviews, and a 
nationwide survey among German professional appraisers a risk scoring methodology is 
elaborated, presented, and validated applying a case study approach. Findings – Regeneration 
and reuse of contaminated sites carries many risks and uncertainties impacting market demand for 
(previously) impaired land. Even though accounting for perceived uncertainties is a legally 
approved best practice of appraisal, no widely accepted appraisal methodology has prevailed so 
far. The market based risk scoring methodology introduced concludes that areas being properly 
decontaminated on average still have a depressed market value of 12.25%. Factors such as 
location, time and feasibility of passing on risks can be combined in an algorithm to determine 
absolute value reduction due to perceived uncertainties for a specific property. Good validity of this 
valuation method was confirmed by the case study evaluation. Originality/value – A novel and 
comprehensible assessment method of market-perceived uncertainties for (previously) polluted 
sites is introduced. Its application deepens the understanding of professional appraisers, 
international investors and portfolio managers for the valuation of risks associated with 
contaminated land, thereby provoking a reduction of liability and market demand. 
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COMPARATIVE APPLICATION OF RISK-BASED DSSS FOR BROWNFIELD REHABILITATION: 
DESYRE AND SADA APPLICATION TO A ROMANIAN CASE STUDY 

 

Stezar Ileana-Codruta*[1], Ozunu Alexandru[1], Pizzol Lisa[2], Critto Andrea[2], Marcomini Antonio[2] 

[1]Babes-Bolyai University, Faculty of Environmental Sciences and Engineering ~ Environmental Analysis and 
Engineering ~ Cluj-Napoca ~ Romania [2] University Ca' Foscari  ~  Environmental Sciences, Informatics and Statistics ~ 
Venice  ~ Italy 

Brownfield rehabilitation is an essential step for sustainable land use planning and management in 
the European Union. When dealing with brownfield regeneration processes, legacy contamination 
plays a significant role, firstly because the persistent nature of contamination in soil or groundwater 
means that problems can occur now, or might occur in the future, as a result of actions which took 
place many years ago, and secondly, problems from legacy contamination are often more difficult 
to manage than contamination which might result from new activities. Due to the complexity 
associated with the management of brownfields, Decision Support Systems (DSSs) have been 
developed to support experts, local authorities and decision making to deal with all the phases of 
the rehabilitation process. The current contribution presents a comparative study between two 
DSSs, SADA (Spatial Analysis and Decision Assistance) and DESYRE (Decision Support System 
for the Requalification of Contaminated Sites). The main objective was to present the benefits of 
using DSSs to introduce, process data and disseminate results to different stakeholders involved in 
the decision making process. For this purpose, a former car manufacturing plant located in Brasov 
area, central Romania, contaminated with heavy metals and total petroleum hydrocarbons has 
been selected as case-study to be assessed with the two DSSs. The major results concern the 
analysis of the functionalities of the two software in order to identify similarities, differences and 
complementarities and thus, to provide indication on optimized integrations.  
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DESIGN AND COMPARATIVE EVALUATION OF SUSTAINABLE LAND USE ALTERNATIVES 
FOR BROWNFIELD REDEVELOPMENT 

 

Schaedler Sebastian*[1], Morio Maximilian[1], Finkel Michael[1] 

[1]University of Tuebingen ~ Department of Geosciences ~ Tuebingen ~ Germany 

The reduction of land consumption is increasingly seen as a vital aspect of sustainable 
development. In many countries the redevelopment of brownfields has the potential to significantly 
contribute to this reduction. Since the redevelopment process is often complicated e.g. by 
uncertainties regarding the contamination of the site, anticipated costs of required clean-up and by 
intricate negotiation among stakeholders with differing interests, many of the brownfields to date 
remain undeveloped.  We present a Decision Support System (DSS) that facilitates the design and 
comparative evaluation of land re-use alternatives for brownfields. In order to support decision 
makers in assessing and communicating pros and cons of possible alternatives among 
stakeholders, the system features novel approaches to integrate three of the main aspects of 
brownfields redevelopment within a spatial planning and assessment framework, (i)  costs for 
clean-up of soil and groundwater required to mitigate existing risks from contamination, (ii) the 
market value of land including perceived market risks of redevelopment, and (iii) the suitability with 
respect to sustainable development.  The potential of the DSS will be demonstrated by a number 
of case studies. In particular, it will be shown how re-use options can be systematically assessed 
with respect to different features and aspects of mixed land use. The studies suggest that 
sustainable planning alternatives on brownfields are not necessarily costly, and that the 
identification of both beneficial options and of the key variables by which such options are 
characterized can be strongly facilitated by the integrated evaluation scheme of the DSS. 
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REMOVAL OF MIXED CONTAMINANTS FROM SOIL WITH REUSED FOAMS FOR IN-SITU 
REMEDIATION 

 

Mahmoud Ahmed Mohamed*[1], Nicolas Fatin-Rouge[1], Anthony Efligenir[1], Jacques Persello[2], 
Jerome Husson[1], Ioan Bica[3], Radu Gogu Constantin[3] 

[1]UTINAM ~ chemistry ~ Besancon ~ France [2]LPMC ~ chemistry ~ Nice ~ France [3]Faculty of hydrotechnics ~ DEAN ~ 
Bucharest ~ Romania 

The remediation of metals radionuclides and organic compounds contamination, such as Pb, Zn, 
As, PAHs and BTEX in the Hunedoara (Romania) ECO-SID Site vadose zone is a critical need. 
Water-based remedial amendments delivery to the deep vadose zone is facing significant technical 
challenges. Water-based delivery will easily leach out the highly mobile pollutants therefore 
contaminate the underlying aquifer. Foam has unique transport properties in the vadose that 
enable mitigation on the mobilization of mobile contaminants and enhance the sweeping over 
heterogeneous systems. Foam has many advantages over the solutions; 1) This is non-newtonian 
fluid that achieve high-speed sweeping of the porous media; 2) with a low density, This is less 
subject to gravity unlike liquid. This reduces the risk of downward extension and it helps the 
extraction of dense non-aqueous phase liquids (DNAPLs); 3) The high percentage of air (30 to 
99%) enables, after the foam destabilization, to reduce significantly the amount of wastewater 
being treated. However, re-use is required to reduce the costs of treatments and impacts of 
environments. Under the TIMBRE project, performance of foam technology will be investigated on 
contaminated soil with a wide range of contaminants such as VOCs, SVOC and metals of ECO-
SID site of Hunedoara in Romania, through laboratory scale tests. 
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RISK-BASED CORRECTIVE ACTION FOR CONTAMINATED SOILS IN AN ABANDONED SITE 
OF CHLORIDE PRODUCTIONS IN SOUTHWEST CHINA 

 

Guo Guanlin*[1], Li Fasheng[1], Critto Andrea[2], Zhang Chao[1], Wang Shijie[1] 

[1]Chinese Research Academy of Environmental Sciences ~ State Key Laboratory of Environmental Criteria and Risk 
Assessment ~ Beijing ~ China [2]University Ca' Foscari ~ Department of Environmental Sciences and Centre IDEAS ~ 
Venice ~ Italy 

The issue of contaminated site has been aroused increasing public concern in China for its close 
relation to industrial activities, disposals of waste, or environmental accidents. Abandoned 
chemical industry plants are considered as potential sources of contamination and can become 
brownfields if they are not promptly prequalified. The necessity of sound risk assessment 
methodologies and effective remediation technologies to support the requalification of 
contaminated sites is of great concern now because of the high residential land demand. In China, 
environmental risk assessment and remediation of contaminated sites is in the beginning 
development stage for some inherent problems, such as lacking of legislation, screening values, 
systematic assessment methods and cost-effective remediation technologies. The objective of this 
contribution is to describe the work carried out in a typically abandoned chemical plant in 
southwest China. Three phases including the preliminary site assessment, the site investigation 
and the remedial investigation had been conducted according to the American Society for Testing 
of Materials document (ASTM, E 1527-05, 1903-97). Carcinogenic risks and hazard quotient were 
calculated and their spatial distribution was estimated using multivariate and geostatistical tools. 
Corrective boundary was determined according to the remediation target generated by the site-
specific risk assessment. Contaminated soils were classified and disposed by the combined 
technologies according to the corresponding regulations in China. The results indicated that risk 
was controlled by the corrective actions, allowing the residential land use. The whole procedure 
was selected as demonstration project for the integrated management of post-industrial 
abandoned sites.  
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TASK – THE CENTRE OF COMPETENCE FOR SOIL, GROUNDWATER AND SITE 
REVITALISATION 

 

Sebastian Leschik[1], Nadine Fütterer[1], Tino Ihle[1], Bartke Stephan*[1] 

[1]Helmholtz Centre for Environmental Research - UFZ ~ Groundwater remediation ~ Leipzig ~ Germany 

Regeneration of contaminated sites is of particular importance for soil protection. The Terra- Aqua- 
und Site Remediation Centre of Competence Leipzig (TASK) endeavours to increase and improve 
the visibility, acceptance and marketability of new innovative technologies and concepts in the 
fields of soil and groundwater, contaminated site revitalisation and remediation. German and 
international existing knowledge and experience are to be spread and used more efficiently.  TASK 
cares for the specific application of research results with a high innovation potential. These can be 
technical processes and methods, models, management concepts, guidelines and standards etc. 
By the development and realisation of product specific support measures, like technology 
demonstrations, field demonstrations, product consultancy or trade fair presence TASK supports 
and strengthens the positioning of products on markets in the German and international field. 
TASK analyses product specific obstacles that affect product implementation and application and 
devises solutions to overcome them. At this TASK is supported by a continual network of 
experienced scientists and representatives of consultancies and administration, industry and 
politics.  With its contribution to the EUROSOIL2012, TASK will present its approach of bridging 
the gap from research to practice for available state-of-the are research results from technologies 
to decision support systems.  
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TIMBRE - INTRODUCING TAILORED IMPROVEMENT FOR BROWNFIELD REGENERATION 

 

Bartke Stephan*[1] 

[1]Helmholtz Centre for Environmental Research - UFZ ~ Economics and Groundwater Remediation ~ Leipzig ~ Germany 

Convinced that brownfield regeneration is essential for sustainable land management in European 
Member States, the project TIMBRE – Tailored Improvement for Brownfield Regeneration in 
Europe – aims to support end-users in overcoming existing barriers to the revitalisation of large 
and complexly contaminated sites by developing and providing customised problem- and target-
oriented packages of technologies, approaches and management tools for a megasite’s reuse 
planning and remediation.   Although, many useful and innovative technologies for site clean-up as 
well as methods to support decision making processes exist, they are only rarely applied using 
their entire potential. However, a large number of megasites can be sustainably revitalised if 
efficient technologies are applied, potential re-use options are assessed holistically, relevant 
stakeholders are involved, regional and cultural specificities are considered, and if relevant risks 
are quantified.  The EU Seventh Framework Programme’s research project TIMBRE endorses 
tailored megasite regeneration by providing end-users with updated information on state of the art 
technologies and tools. The project will enhance integrated assessments of regeneration options 
for particular sites, facilitate contaminated sites portfolio management and fill remaining 
technological gaps.  This presentation is to provide an introduction to this EUROSOIL2012 
Session. By summarising TIMBRE’s conceptional framework of inter- and transdisciplinary 
research, individual contributions to the session from project partners and further international 
experts will be put in a bigger picture. This shall endorse an efficient discussion of state-of-the-art 
approaches, technologies and tools, and comparison with international context. 
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UPTAKE AND FATE OF ORGANIC CONTAMINANTS IN PLANTS OF CONSTRUCTED 
WETLANDS 

 

Rein  Arno*[1], Legind Charlotte N.[1], Algreen Mette[1], Trapp Stefan[1] 

[1]Technical University of Denmark ~ Department of Environmental Engineering ~ Kgs. Lyngby ~ Denmark 

Plants can take up and remove contaminants from soil and groundwater. These compounds may 
be sorbed, translocated to above-surface (from where escape to air may occur), they may be 
degraded or accumulate. The accumulation of substances in plants is often accompanied by toxic 
effects. Consequently, uptake, metabolism, accumulation and toxic effects are related. Therefore, 
the accumulation of compounds in plants following uptake cannot be predicted without knowledge 
of degradation rates. The knowledge of toxic effects may be required to predict negative feedback 
mechanisms, such as reduced transpiration, but also to predict the maximum load on plants.   In 
experimental constructed wetlands, a significant stimulation of substance removal (such as 
benzene and MTBE) has been observed in the presence of plants. Our work was focussing on the 
clarification of these removal processes. Experiments were conducted and literature values were 
derived for determining uptake, metabolism, accumulation as well as degradation and toxicity. 
Mathematical models were further developed and adapted to wetland plants in order to predict 
contaminant uptake, metabolism and toxicity of organic compounds in wetland plants. Analytical 
and numerical modeling was carried out, the latter coupling plant uptake equations within a 
framework using the code MIN3P. The models were parameterized and calibrated in order to 
predict processes in the constructed wetland.  
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WASHING PROCEDURE TO MOBILIZE AND EXTRACT CONTAMINANTS FROM SOILS 

 

Mahmoud Ahmed Mohamed*[1], Nicolas Fatin-Rouge[1], Anthony Efligenir[1], Jacques Persello[2], 
Jerome Husson[1], Ioan Bica[3], Radu Gogu Constantin[4] 

[1]UTINAM ~ chemistry ~ Besancon ~ France [2]LPMC ~ chemistry ~ Nice ~ France [3]Faculty of hydrotechnics ~ DEAN ~ 
Bucharest ~ Romania [4]Faculty of hydrotechnics ~ DEAN ~ Bucharest ~ Romania 

We have evaluated a laboratory and pilot study to assess the efficiency of aqueous solutions of 
ligands such as EDTA, IDSA, NTA, EGTA, Quadrol and ßméthylcyclodextrin to separately extract 
metals and polycyclic aromatic hydrocarbures (PAHs) from polluted soils. The extraction of such 
pollutants is achieved effectively after be reused several times the extracting solution. The 
aqueous washing solution was then regenerated on chelating resins (Amberlite IRC748), grafted 
silica with DTPA or by precipitation of metals on solid, to provide a cleaned soil and innocuous 
extract.  Column and batch experiments was investigated and the highest level of extraction (80-
90%) was achieved with 4.7×10E-3M of EGTA and NTA to extract metals from soils at pH 6 , after 
seven cycles of soil washing. For PAHs, we obtain an efficient removal (96%-98%) after three 
cycles washing of 0.03 M ßméthylcyclodextrin at pH 7. A pilot-scale study will carried out on a old 
iron smelter in Hunedoara in which it will evaluate performance and feasibility of this approach, 
under TIMBRE Project.  




