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Soil maps Vs Thematic maps 
Soil maps are not easy to manage. Legends are 
usually based on soil classifications (e.g. Soil 
Taxonomy, W.R.B., local classifications) 
understandable by a limited number of users 
(mostly soil scientists).  

• Means: use of interactive soil websites. 

 

 

• Strategy n. 1- Translation of soil maps to more 
comprehensible documents (thematic maps). 

 

 
• Strategy n. 2 – Easing the use of soil maps for 

users. 

 



Soil websites Vs printed maps 

Last printed map (1:250k soil map) has been 

published in 1994. 

Why publishing on-line? 

• Possibility of frequent updates; 

• Ability to add much more information than in a printed 

map; 

• Lower costs. 

• Free downloading. 

First cartographic website on regional soils is on-

line since 1998 (Soil Inventory of Emilia-Romagna 

plain). 

 

 



Soil websites in Emilia-Romagna /1  

Over the years, the Web sites on soils have become three, based on 

different technologies and addressed to different users. 

Site name 
The soils of Emilia-Romagna 

on Google Earth 

Soil maps of Emilia-Romagna 

region 

Soil Inventory of Emilia-

Romagna 

Short name CARTPEDO WEBGIS CATALOGO 

Link 
http://geo.regione.emilia-

romagna.it/cartpedo/ 

http://ambiente.regione.emilia-

romagna.it/geologia/cartografia/webgis-

banchedati/webgis-suoli 

https://agri.regione.emilia-

romagna.it/Suoli/ 

Homepage 

Owner 
Geological, Seismic and Soil 

Survey 

Geological, Seismic and Soil 

Survey 

Informative-Informatic 

Agricultural System Service 

Data 

Usability 

Viewing and querying soil 

maps at different scales.  

All the derived thematic maps. 

Soil Inventory. 

Viewing and querying 50k soil map 

and some derived thematic maps 

by an integrated approach.  

Geological maps, land use maps, 

Extension Service soil analyses, 

heavy metal analyses, shallow 

water table measurement sites are 

also available. 

Plot drawing, soil 

identification, fertilization plan 

calculation.  

Extension Service soil 

analyses.  

Water table measurement 

sites. 

Download NO YES NO 
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Soil websites in Emilia-Romagna /2  

The three websites are based on the same geodatabase 

and share the same approach of data usage. 

• use of polygons (delineations) of the 50k soil map as individual 

objects; 

• soils within a delineation are described on the basis of their 

localization and percentage distribution; 

• every soil, identified by a code and a name, is linked to a 

benchmark local site summarizing the main chemical and physical 

characters; 

• use of an identification tool (wizard) of soil types inside a single 

delineation on the basis of a series of questions and answers (1 to 6 

steps); 

• use of extension service soil analyses (about 40,000) to identify 

soils and to input soil data necessary for the calculation of 

fertilization plans. 

. 



    Soil description in single delineations.  

Why?  
• The first website was directed to users (stakeholders) of the agricultural 

sector: farmers, agricultural extension and advisory services, corporations 

and farm offices. 

• This kind of users is usually interested to local data, such as the ones 

regarding their own cultivated fields. 

• Mapping at scale 1: 50.000 was chosen because of the lower costs and faster 

implementation time, but this type of map is not able to meet the needs of 

site-specific analysis. 

• From the beginning, to overcome this problem it has been chosen to describe 

the soil map not by Mapping Units (as usual), but by single polygons 

(delineations), uniquely identified and described individually according to the 

locally present soils.  

• In the oldest website at most three soils had been described in order to 

simplify the use for each delineation. They were and are called with local 

names (e.g. Cataldi), prioritizing them instead of soil classification. Over the 

years, users have become familiar with these names, which are commonly 

used by many stakeholders. 



Soil polygons (delineations) of 50k Soil map  
• Soil Map at 1:50.000 scale (2014 edition) covers the whole plain, 82% of the hills and 

a small part of the mountains. 

• Each polygon (delineation) of the soil map is identified by a numerical ID and it has a 

specific and unique soil component (soil type, %, distribution). N. 6294  soil polygons 

are delineated in this map. 



        Soil description into single delineations 

The description of each polygon allows to give specific information about local soils. This is 

not possible using a Mapping Unit description. Within a soil polygon the number of soil 

types (Soil Typological Units) ranges from one to twelve (on average 3-4). 

At present 389 Soil Typological Units are described at this scale 

(210 in the plain, 144 in the hills and 35 in  the mountains). Some 

of these soils are widespread and cover thousands of hectares; 

others are rare and they are present in particular landscapes only. 

Each soil is described, at regional scale, by a benchmark profile 

that is representative of soil characters. 



Benchmark local sites /1 

Every soil in every polygon has been linked to an analyzed site that has been surveyed in 

the same polygon or in adjacent ones. The choice of these sites (benchmark sites) 

accounts of the local variability. 

For this purpose, 2869 observation sites (profiles and auger holes) with these analytical 

data, at least to a depth of 100 cm have been selected: 

• sand, silt and clay; 

• pH  

• organic carbon 

• total calcium carbonate 

For each site, on average n. 4 samples are available from the surface to a medium depth 

of 145 cm. The depth ranges from 30 cm (skeletal soils or soils with lithic or paralithic 

contact within 100 cm) to 500 cm (strongly weathered soils). Benchmark sites can be 

used for many applications, such as: 

• Soil Type Identification; 

• Input data for irrigation projects; 

• Input data for Water Balance Models (e.g. MACRO, PELMO); 

• Input data for fertilization models; 

• Input data for Risk Assessment Models for contaminated sites (e.g. ASTM E2081). 

• Building of derived maps as Land Capability Map or Permeability Map. 



Benchmark local sites /2 



     Tool for identifying different Soil Types  

(WIZARD) /1 
• This tool works by following a dichotomous path: the users must 

choose between different options until a single result. 88 groups of 

soils have been defined and each delineation, according to its 

mapping unit, has been allocated to a group of soils. 

• A number of soils (2 to 27) has been assigned to each group, on 

the basis of the mutual presence of soils in the landscape.  



PARAMETER QUESTION 

DRAINAGE How is the soil drainage? 

TOPSOIL CALCIUM CARBONATE What is the amount of topsoil calcium carbonate? 

SHRINK-SWELL BEHAVIOUR What is the natural tendency to cracking in dry periods? 

PEAT LAYERS Are there peat layers? How deep are them? 

FLOODING RISK What is the flooding risk? 

CALCIUM CARBONATE CONCRETION 

PRESENCE 
Are there calcium carbonate concretions? How deep are them? 

SLOPE What is the average gradient of slopes? 

ELEVATION What is the main elevation above mean sea level? 

TOPSOIL TEXTURE CLASS What is the texture class (USDA triangle) of topsoil?  

SKELETON CONTENT What is the rock fragment content? 

LAND USE What is the main land use? 

SUBSOIL TEXTURE 
What is the content of sand or clay (determined through the manipulation of a subsoil 

sample)? 

TOPSOIL COLOR What is the color of topsoil? 

CALCIUM CARBONATE TREND What is the trend in the percentage of calcium carbonate in depth? 

LANDSCAPE POSITION What is the landscape position of soils? 

BEDROCK DEPTH How deep is bedrock (lithic or paralithic layer)? 

SALINITY Are there layers with high salinity content?  

TYPICAL SOIL COLOUR What is the typical colour of soil? 

ALLUVIAL PARENT MATERIAL How deep is the unaltered alluvial parent material? 

19 parameters, displayed as questions, can be used to make the choices. 

Each parameter corresponds to a set of values (2 to 32) and each value 

corresponds to an answer.  

Tool for identifying different Soil Types  

(WIZARD) /2 
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0% 

CTD1 
RIV1 CAT2 RIV1 
ARC2 CBE1 CTD2 

CBE1 CDV2 MCA1 

Slopes 

ARC1 Loam CPL1 TAV 
CAT1 

Clay loam 
MCA1 

0-2% 

ARC1 
CPL1 TAV ARC2 
RIR1 

Silty clay loam 

RIV1 CBE1 

Upper slopes 

CTD2 TAV CDV2 
MCA1 ARC1 

2-5% 
CBE1 

TAV ARC2 CDV2 
ARC2 CAT1 

>5% 
CAT1 

CAT2 CAT2 CAT2 
CBE1 CDV2 RIR1 
CDV2 

Silt loam 
CTD1 

5-10 % 
CBE1 

Lower slopes CAT2 CTD2 CDV2 
Medium slopes TAV Sandy loam RIR1 CPL1 

PARAM. 4 VALUE STU PARAM. 5 VALUE STU 
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Clay >35% 

RIV1 
RIV1 TAV 
CTD2 ARC1 
MCA1 ARC2 

TAV CAT1 

ARC1 CAT2 

ARC2 CDV2 

RIR1 

Clay <35% and  

Sand <50% 

CTD1 
everywhere CDV2 CTD2 

> 50 cm CPL1 MCA1 

> 80 cm 

CAT1 
CPL1 

CAT2 Clay>50% CBE1 
CBE1 Sand >50% RIR1 

For each soil 

group from 1 to 6 

parameters have 

been assigned to 

differentiate soil 

types. 

Example on 

GROUP 32. 

Tool for identifying different Soil Types  

(WIZARD) /3 



    Use of Extension Service Soil Analyses 

These data are routine chemical-physical analyses (sand, silt, clay, 

pH, total carbonate, active carbonate, organic matter, available K, 

available P, total N) of about 40,000 soil samples (mostly on superficial 

horizons). They can be used in different ways: 

• Identification of a soil type; 

• Input soil data necessary for the calculation of fertilization plans; 

• Geostatistical processings. 

 



    Use of Extension Service Soil Analyses. 

Identification of Soil Type 

Most of these data, represented 

as a 1 ha polygon layer, are 

linked to a soil typological unit. 

The user can check if there are 

extension service soil analyses 

inside or nearby the area of 

interest.  



    Use of Extension Service Soil Analyses. 

Input data for fertilization plans 

The user has the chance to get its own soil analytical data or take 

advantage of the ones already available in the system. After selecting the 

type of soil, the user can exploit the medium values inside the delineation 

of these analytical data as input data for the calculation of a fertilization 

plan. 



Thematic maps 

2 different approaches have been followed to 
building thematic maps: 
Geostatistical method. These maps are vector tiles 

layers, with cells 1 km x 1 km wide.  19 maps: e.g. Soil 
Organic Carbon % content; heavy metal background; 
salinity. This method has been used when a map 
shows a single soil parameter. 

 
 Maps derived from 1:50k soil map by weighted average 

of the soil percentages in the delineations. 8 maps: 
e.g. land capability; permeability; geochemical maps. 
This method has been used when a map shows a 
complex soil property, often described by classes. To 
building some of these the benchmark sites have been 
used. 

 



Thanks for your attention! 

http://ambiente.regione.emilia-

romagna.it/geologia-en/temi/suoli 

  

  

  

  

 
 

  


