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GECOsistema is a specialist company providing advanced 

consulting/engineering and modeling services in the fields of water, 

energy, pollution and natural hazard management. 

• Through advanced use of GIS and environmental models, we deliver 

both turnkey services and specialized consulting for: 

− 1) environmental impact studies and assessments 

− 2) water resources and natural hazards 

− 3) renewable energy assessment and development 

− 4) spatial decision support systems for optimal siting/routing 

GECOsistema srl 
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• GECOsistema has started developing model applications that can be used through a simple web 

interface by external users who do not need to know the technicalities of the models to run: 

− interfaces designed on purpose guide the users in formulating their modelling questions, 

providing appropriate input information and retrieve output in cartographic and textual report 

form. 

• All model applications designed by GECOsistema represent spatial decision support systems and 

address specific "what…if…" questions, targeting problems such as the assessment of potential 

consequences of an accidental industrial release, the evaluation of agricultural management needs 

in response to ongoing weather, the assessment of the feasibility of a small hydropower plant, the 

water storage requirements for adaptation to climate change, or the potential for developing a 

green roof. 

• All these model applications are "cloud computing" facilities that do not require the user to maintain 

his/her own system, but can be specialized and deployed in a highly customized fashion and with a 

high degree of privacy for a specific user, in account of the specific questions they need to 

address.  

From “A LA CARTE” To CloudBased Environmental Modeling 
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• The environmental risk management for a complex waste 

landfill site requires the integration of data, models and analysis 

tools: 

− chemical-physical data from groundwater monitoring 

− Environmental Emissions (leachate and biogas) 

− Mathematical modeling: 

• Hydrological water balance, 

• fate and transport of the potential contamination and sources 

identification 

− Statistical and geostatistical analysis tools  

− Methodology for environmental and human health risk assessment 

Why LAND-RISK?  



Italian DHI Conference 2015 

Torino, 14-15 Ottobre 2015 

© DHI 

• LAND-RISK is a web-based Spatial Decision Support System able to manage, 

analyse, modelling and evaluate in real time (daily) the groundwater quality and risk 

for human and environment related to a Waste Landfill site. 

• LAND-RISK is developed as a web services merging together the following elements: 

− real-time acquisition of data from monitoring sensors for water quality and aquifer 

hydraulic head 

− numerical hydrogeological model for flow and transport (FEFLOW) 

− hydrological water balance of the study area and for the landfill (HELP) 

− human health and groundwater risk/exposure assessment models 

− routines for spatial interpolation (Ordinary Kriging) 

− Open Source Web-GIS/mapping technology 

− Wizard reporting tool 
 

LAND-RISK 
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LAND-RISK: Framework 

	Analisi Statistiche 

Modelli Di Flusso Numerici 

Kriging 
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• The DSS LAND-RISK allows the site manager and the control Authorities to 

obtain real-time information about the status of the water quality at the 

monitoring points . In addition, the numerical models of flow are able to 

provide updated information on the hydrodynamic conditions on the site and 

possibly support the manager in the interpretation of potential violations of 

the limits (POC) at the monitoring points.  

• The DSS is developed in a Web-GIS using open-source software (Open 

Layer) and is accessible through a common web-browser without the need 

to install special software, the service is available on Cloud technology can 

provide computing power and adequate speed for the return to the user in 

real time. 

LAND-RISK: Purposes 
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− All data are stored and well organized in a spatial relational DB 

• Automatic acquisition from sensors (hydraulic head, chemical physical, 

meteorological data) 

− User Friendly Web Plotting/Chart of data 

− Statistical Analysis (UCL95/PROUCL) for the identification of reference 

values for sources and background 

− Geostatistical Regression Kriging for spatial mapping the pollution 

 

 

LAND-RISK: SPATIAL DB and GEO/STAT MODULE  

	

11 

SICURA -Database

Dati: TIME SERIES-[ts[ Tipo Parametri-[type[: 

• Piezometria 

• Meteo 

• Qualità Falda 

• Percolato 

Punti di Monitoraggio 

Gruppi: 

• POC 

• POF 
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− Daily Hydrological water balance of landfill (HELP) and for the recharge 

assessment (Pistocchi et al. 2008) 

− Density dependent numerical 3D model (FEFLOW):  

• Daily RUN of flow conditions  

− Back Analysis routine for source identification in case of potential 

contamination based on historical source leachate and flow conditions. 

 

LAND-RISK: HYDRO MODULE 
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LAND-RISK: 3D numerical flow model -Feflow  
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• Fase 1 

− modello stazionario 2D in grado di 

rappresentare le condizioni medie stagionali del 

flusso e piezometria presenti nell’area di studio  

• Fase 2 

− modello dinamico 3D delle condizioni di flusso 

in condizioni density-dependent (salinità 

variabile). Il modello 3D dinamico, in grado di 

rappresentare le condizioni di flusso dell’area di 

studio al variare delle condizioni al contorno 

(livelli sui canali) e della ricarica superficiale, 

costituirà il cuore del DSS e fornirà 

informazioni utili per l’analisi di eventuali 

superamenti dei limiti di concentrazione e 

l’individuazione delle potenziali sorgenti  

 

LAND-RISK: 3D numerical flow model -Feflow  
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LAND-RISK: 3D numerical flow model -Feflow  

parametri statistici di scostamento	

massimo	 0.66	

minimo	 -0.62	

media	 0.03	

mediana	 0.00	

scarto medio assoluto	 0.15	

scarto quadratico medio	 0.22	
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LAND-RISK: 3D numerical flow model -Feflow  
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LAND-RISK: 3D numerical Transport model -Feflow  
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− LAND-RISK is actually operating in an important landfill site located in the 

North of Italy  

 

− SICURA first implementation of LAND-RISK for HERA Spa 

LAND-RISK ON-LINE 
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Grazie 
 
Stefano Bagli 
 
Contatti stefano.bagli@gecosistema.it 
www.gecosistema.in - www.gecosistema.com  
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