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SUMCULA Partnership contributed in developing a web-based completely free, open-access 
GeoSpatial Decision Support System (S-DSS) devoted to support sustainable management of 
landscapes. 
 
LANDSUPPORT is developing 100 operational, trans-disciplinary S-DSS tools, based on a smart 
Geospatial CyberInfrastructure (GCI), to achieve a set of innovative scientific, technical and 
land policy-oriented specific objectives. 
 
One part of contributions of the Partnership to Landsupport DSS was to test, selected and 
aggregate the most relevant tools functional to the educational targets of SUMCULA. 
The second part of contributions was to provide some geospatial data for the DSS 
elaborations. In particular some geodata of Zala County (Hungary), which is one case study 
of both LANSUPPORT and SUMCULA projects. 
 
LANDSUPPORT considers different geographical and governance scales, from the European 
level to the national and regional/local scale. This allows for using LANDSUPPORT tools in very 
different physical, socio-economic and cultural settings. A very important aspect of this tool, 
functional to SUMCULA didactics, is the fact that LANDSUPPORT is promotes an integrated 
approach towards rural development policies, by linking science and practice and exploring 
the vast potential of e-science in agriculture, forestry, environmental and landscape sciences. 
 
Main aim of LANDSUPPORT is reconciling Human activities and environment, showing that 
the sustainable management of “land as a resource” is not simply a wicked, unsolvable 
problem, but rather a complex reality that can be dealt with by using appropriate DSS tools. 
Specific objectives of LANDSUPPORT DSS, fitting educational needs in SUMCULA, are: 
 

 Allow for the evaluation of the trade-offs involved in different land use options; 

 Provide an incentive to good practices and behaviour; 

 Support profitable investments in sustainable practices; 

 Contribute to sustainable land resource management; 

 Allow for considering societal needs when taking land use management decisions. 
 
There is a range of software that can provide the analysys of landscapes with spatial 
information and impact measurement, often in specific relation to the different activities of 
a company or a sub-fund (emissions from a landfill area, impacts deriving from quarrying, 
etc.). Such software can operate in a circumscribed territorial area affected by regional or 
local regulations, so meeting the needs of a specific legislative context. The LANDSUPPORT-
DSS does not intend to replicate the already existing instruments but aims to support the 
experts involved in the landscape planning and management by providing geospatial 
elements which may help obtain an organic and integrated vision of the territory, its physical 
characteristics and the interactions between the factors that compose it. This holistic 
approach assumes great relevance when analyzing the Soil-Plant-Atmosphere system. 
Moreover, with the “on-the-fly” elaboration from what-if modelling, it is possible to visualize 
real-time scenarios through simulations which may provide a more complete analysis of 
potential project, plan or programme alternatives. 
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LANDSUPPORT comes out from a series of challeges established in a global strategic policy 
aiming at sustainable landscape management and was created as suitable tool to contribute 
in certain challeges. In particular: 

 The high physical and socio-economic multi-faceted complexity of the landscape, 
resulting from its spatial variability, its multi-functionalities (e.g. 
agriculture/environment) and its site-specific dynamic nature; 

 The lack of a truly integrated approach to many agricultural and environmental 
problems: these problems are often addressed by simple overlapping – as in a 
standard GIS system – of environmental data layers (e.g. vegetation, soil etc.), instead 
of applying a truly integrated approach as, for example, the “Earth Critical Zone” 
modeling approach; 

 The lack of factual support to: (i) farmers, to promote adoption of sustainable 
agriculture practices; and (ii) regional and national governments, for the sustainable 
management agriculture, forest lands and related environmental issues. Such multi-
scale support would be crucial for the successful implementation of land policies, as it 
would support positive actions at a very local scale, as well as their integration over 
larger (e.g. national) areas. 
 

LANDSUPPORT DSS represents thus an open-access, complete and multiscale web-based 
software with high potential in education in the field of the sustainable managent of 
landscapes. 
 
The potential use of LANDSUPPORT DSS refers to that analysis which is concerned with the 
construction of the baseline scenario of the area affected by a project, plan or programme, 
on different scales depending on the purpose of the specific intervention, in order to provide 
a representation of the state of the territory under evaluation. The information obtained is 
used with the aim of identifying the sensitivity and criticality of the environmental context 
which is important also in the scoping phase. 
 
The relevant environmental components analyzed are: 
 
• Atmosphere (air and climate) 
• Water (hydrology and hydrogeology) 
• Soil and subsoil 
• Ecosystems, vegetation, flora and fauna 
• Anthropic ecosystems and socio-economic aspects 
• Landscape, cultural heritage and historical aspects 
 
LANDSUPPORT interface (Fig.1), highly user-friendly, allows selection of the area under study 
by using adminis-trative limits, cadastral data or by its being designed directly onto the geo-
referenced map on the dashboard; by clicking on the "Environmental Features" button a pdf 
file (portable document format) will be automatically downloaded which will provide syn-
thesized, quali-quantitative information obtained from analysis of the thematic maps and the 
time series present in the system. The data contained in the file includes geo-graphical 
aspects (surface data, municipalities included in the selected area, average altitude, exposure,  
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etc.) and climatic data, as well as information on geology, pedology, land use and any 
restrictions present in the selected territory.  

 
Figure 1 - Snapshot of main features of LANDSUPPORT 
 
 
Tools already implemented in LANDSUPPORT DSS wich have been selected from SUMCULA 
Partnership are: 
 

 TOOL VITICULTURE (Regional and Local Scale), designed to assist users in operating a 
sustainable viticulture that is well adapted to the potential of their specific territory, 
including in connection with soil conservation. 

 TOOL LAND DEGRADATION NEUTRALITY (Europan Scale), provides immediate 
reference about the state of the soil resource and corresponding trends. 

 TOOL ZERO NET LAND TAKE (Europan Scale), allows users to perform analyses 
regarding the land consumption generated by recent urban expansion and urban and 
spatial planning choices. In addition to quantifying the loss of ecosystem services, the 
tool allows for analysis based on a “what if” logic, simulating reality to orientate urban 
planning choices towards greater environmental sustainability. 

 TOOL GRONDWATER VULNERABILITY ASSESSMENT (Local Scale), designed for users 
who need instruments to better relate agricultural activities to groundwater 
preservation, analysing the natural filtering capacity of the soils under different land 
use conditions in order to protect the precious groundwater resource. 

 TOOL FORESTRY (LocalScale), supports for the identification of higher growing stock 
areas or need to evaluate whether some key environmental factors could ease forest 
operations. This sort of information is of prior interest for forest management 
planning also in connection to soil conservation. 
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 TOOL ECOTOURISM (Regional Scale), devoted to increase public awareness on the 
importance of the landscape. This specific tool is intended to encourage people to 
travel thoroughly, preserving the environment and improving the well-being of local 
people. It allows users to get information about the paths from an environmental 
perspective (soils, geology, land use, habitat quality) and also to a cautious choice of 
the most suitable path relating it to seasonal conditions (exposure, min and max 
altitude, thermal indicator) and to the different physical abilities (difference in height, 
length). 

 TOOL BIOMASS POTENTIAL PRODUCTIVITY (Local Scale), allows the evaluation of the 
Ecosystem Service “Food Production” that is very important because it depicts the 
potential productivity of a specific soil-plant-atmosphere combination in a specific 
piece of land. Moreover, the quantification of this ecosystem service is crucial to 
quantify the impact of land degradation processes over land productivity. This is the 
case for soil sealing , erosion and many other land degradation processes affecting our 
landscapes. The Ecosystem service is calculated by applying the well-known concept 
of the “wheat equivalent”, a FAO concept able to transform different cereals or other 
important crops to an equivalent quantity of wheat in order to easily compare 
different productions, and hence, easily transform them in monetary values. This tool 
simulates i) the potential wheat production in the area for which the ecosystem 
service is to be calculated according to the specific soil properties, climate and 
agronomic management practices, and ii) the gross margin of the representative farm 
producing wheat in the same area. 

 TOOL AGROCLIMATIC SERVICES (Regional and Local Scale), provides climatic 
information in Agriculture management and planning of both past and forecasted 
weather data. The space-time variability of weather data affects both the feasibility of 
some on-farm agronomic practices (such as tillage, fertilization) and crop growth 
dynamics and yield. Past and future climatic scenarios can be exploited in order to 
plan on-farm operations and resource provision so as to reduce crop vulnerability to 
climatic uncertainties. Short and medium term weather forecasts may be exploited 
for the real-time scheduling of agronomic applications (e.g. irrigation and fertilisation 
scheduling) in order to optimize resource consumption and prevent losses due to 
weather anomalies. These farm management strategies are also fundamental for the 
reduction of the environmental impact of agriculture and the increasing of farm 
revenues. 

 TOOL AGRITOURISM (Regional Scale), supports Agritourism as the act of visiting a 
farm or any agricultural, horticultural or agri-business for the purpose of enjoyment, 
education or active involvement in the activities of the farm. The aim is to link 
agritourist activities to the embedded rural knowledge and traditions they carry and, 
in this way, to raise awareness on the importance and central role of the 
environmental matrix in which these farms are located. Hopefully this tool will help 
overcome current trends which consider Agritourisms as simply rural 
accommodations, thus depriving tourists of a more immersive experience. This 
Agritourism tool helps the user to gain a wider picture of the territory and the 
environment surrounding the farm. 
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After any type elaboration (both static analysys and simulations) LANDSUPPORT DSS returns 
data in form of table exportable in Excel (Fig. 2), Graph for some elaborations (Fig. 3) and a 
report in .pdf format (Fig. 4). 
 

 
Figure 3 – Example of Table generated and downloadable in Excle format from LANDSUPPORT 
DSS. 
 
 

 
Figure 3 – Example of Graph generated from LANDSUPPORT DSS. 
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Figure 4 – Example of report generated and downloadable from LANDSUPPORT DSS. 
 
By using models and specific inputs for each of the different selected areas, LANDSUPPORT 
allows calculation also of the Ecosystem Service values in order to quantify and compare the 
effects of the various alternatives considered. This also applies for the vulnerability of the 
territory analyzed. Depending on the areas affected by the intervention and their location, 
the models will calculate, through the platform geospatial data, parameters, such as 
equivalent grain production loss, loss of biodiversity, loss of organic matter or loss of 
hydrological functions of the soil, in relation to historical and simulated time series. More 
specifically, the Ecosystem Services that can be assessed through the DSS are: 

 Carbon sequestration 

 Habitat quality 

 Agricultural production 

 Forest biomass production 

 Protection against soil erosion 

 Water availability 

 Regulation of the hydrological regime 
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The output values relating to the different hypotheses, elaborations and simulations are 
presented in table and exportable in Excel, allow an immediate qualitative and quantitative 
comparison of some of the expected effects, which is useful for measuring a certain 
phenomenon. The results will validate the choice made or will allow the creation of new 
alternatives which are more efficient in relation to environmental aspects. In addition, 
through the basic webGIS functions and the territorial themes contained in the platform, it is 
possible to know about further elements which might be of use for the evaluation of 
alternatives, such as distance from residential areas, distance from protected areas, road 
network, etc. There are also numerous graphic applications that allow the results obtained to 
be integrated, so providing an immediate representation of landscape integrity and its 
evolution over the years, of interest for such thematic areas as the land use change matrix, 
the time-based interactive mapping of land use, interactive mapping of rural land 
fragmentation and agricultural sprawl index. 
 
LANDSUPPORT DSS is open and flexible, this will allow SUMCULA Partnership in the set-up of 
concrete case studies already developed in the the project to be uses ad educational tools. 


