
Chapter 11 Real-time Info Sys for Urban Environment & Risks Monitoring 

 
 

11.1 Real-time sys for environmental monitoring 

- real-time sys : env monitoring, traffic control, urban risks… 

- example of air pollution control 

  various sensors, communication sys, mapping device 

 

 

 



 
 

- example : river flood & pollution control 

 

 

 

 



 
 

- example : mobile sytems 

  sensor moves 

 



 
 

11.2 Toward telegeomonitoring 

- a child of GIS & telecommunications 

- characterized by positioning sys, cartography, exchange of info, real-

time spatial decision-making 

- applications: traffic monitoring, fleet management, env planning, 

transportation of hazardous materials, surveillance 

 

 

 

 

 

 

 



 
 

11.3 Computer architectures 

Models of architecture 

- 3 models: centralized, cooperative, federated architectures 

 

- centralized architecture 

  a control center, mobile vehicles, fixed sensors  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

- cooperative architecture 

  fixed & mobile components exchange info without any central site 

  all sites have a global vision of the context 

  robust to crashes than the centralized architecture 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

- federated architecture 

  vehicles connected to several telegeomonitoring control centers 

   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

Functional aspects 

- real time info sys can be seen as real time spatial decision support sys 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 

 

 

 



 
 

 

 

 

 

 

 

 

 

 

 



 
 

11.4 Urban major risk management 

Main action phases 

- disaster management sys is characterized by info to support decision 

making in all chronological phases of a disaster 

  : mitigation, preparedness, response, recovery 

 

 

 

 

 

 

 

 

 

 



 
 

Info requirements 

- data requirement to build a disaster info sys 

  : base data, scientific data, engineering data, env data, economic data, 

response data 

 

 

 

 

 

 

 

 



 
 

Structuring the system 

- concepts for structuring the system 

  : monitor, assess, plan, act 

 

 

 

 

 

 



 
 

- actors & sys interacts to solve the problem of risk management 

 

 

 

 



 

Urban risk mapping & GIS 

- mapping urban risk: show risky zones, risk factors, establish priority 

- example of City of Ravenna 



 
 

Info to citizens concerning risks 

- one solution of risk management is to describe everything thru the web 

- structure of an internet site targeted at citizens 

  : example of elasty city 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

11.5 Example of telegeomonitoring sys for hazmat transportation planniing 

 

Architecture 

- 2 fundamental control types 

  : primary control center(PCC), secondary control center(SCC) 

 

    PCC: main node that centralizes the event’s trackability 

    SCC: distributed agents for the supervision of hazardous material 

transportation 

 

 

 

 

 

 

 

 

 



 
 

- intranet protected network & opened toward the internet 

- components 

    GIS: materialize the geographical facet of the DSS 

    two relational DBs: multimedia DB of hazardous materials 

                       regulation/textual DB 

    SDSS: tools for SDS & spatial analysis 

    communication server: feed SDSS, archives of PCC itineraries 

    web server: offer JAVA applets allowing access to node resources 

 



 
 

- primary controller unifies the global image of the network 

- itinerary DB at the primary controller level displays 3 DBs 

  : factories, trucks, road info 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

- secondary controller is linked to the communication w/ trucks 

- it has responsibility for communications processing in 2 directions 

  : guidance of trucks by dynamic routing locally 

    important events(accidents.. ) are reported to the primary controller 

 

 

 

 

 

 

 

 

 

 

 



 
 

Data collection process 

- client/server mechanism is used in telegeomonitoring context 

  : server process on the side of data server 

   several processes to the level of interfaces w/ data sources 

 

 

 

 

 



 
 

Risk modeling 

- guide of the US-DOT 

     Risk = Accident probability × Accident consequence 

 

 

 

 

 

 



 
 

11.6 Example of humanitarian assistance in urban environment 

- GeoWorld system 

  experimental sys to assist humanitarian during disasters 

  seeks synergy between 3 tech: digital library, GIS, telecommunications 

of remote sensor data 

  component-based sys to support continuous increase of functionality 

  effectively provide functional support to spatially distributed teams 
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