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 Disaster Data Infrastructure (DDI)
 Infrastructure:
 Data (models, standards)
 Data management
 Networks
 Interfaces (user-oriented, context-oriented)
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 Disaster management
 Command&Control
 Training
 Early Warning
 Simulation&Forecast
 EvacuationPlanning
 Scenario-basedDemand-based
 Mapping
 DSS&Planning
 Disaster Risk modelling
 Responders
 Planners
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 Data: preparedness
 • Education and training,
 • Risk maps, evacuation maps, resources, etc.
 • Scenario-oriented Simulations
 • Specialists, responders
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 Data: Early warning
 • Alert, Forecasting
 • Web-based, Cell phones, sensors
 • Scenario-oriented: Tsunami,
 Earthquake
 • Citizens, responders
 http://www.ndbc.noaa.gov/rmd.shtmlhttp://www.tsunami.noaa.gov/basics.html
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 Data: Response
 • Safe and rescue: Creating common
 operational picture (COP), Increasing
 Situational Awareness (SA), Sharing of
 information, Decision making
 • Command and control for all types of
 disasters
 • Responders, all stakeholders
 Ministries
 Data centers Control rooms
 Experts
 COH
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 Data: Recovery
 • Back to normal,
 • Maps, data loss registration
 • Web-oriented, volunteer data access
 • General public, help organisations
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 Data heterogeneity
 • Existing vs. field
 • Different representations: vector vs. raster
 • Different file formats
 • Differed resolution and/or scale
 • Different dimension (2D/3D/4D)
 • Structured or row
 • Semantically rich or not
 • Continues phenomena or discreet objects (above, below the
 surface, indoor/outdoor, in the air, in the see)
 • Differed applications (as specified in the white paper: topographic,
 hydrographic, land cover)
 • Institutional / volunteered
 ENH, Chapter E: Emergency mapping
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9
 Existing data
 • Reference data: topographic maps, aerial photographs (orthophoto images),
 satellite images, cadastral maps and data
 • Managerial and administrative data: census data, administrative borders, risk
 objects (gas stations, storage places of dangerous goods, etc.), vulnerable objects
 (schools, nursing homes, etc.)
 • Infrastructure: road network, water network, utility networks (gas, water,
 electricity), parking lots, dykes, etc.
 • Buildings catalogues: high/low-rise, material, number of floors, usage (residential,
 industrial), presence of hazardous materials, owners, cables and pipes, etc.;
 • Accessibility maps: for buildings, industrial terrains, etc.,
 • Locations of pre-planned resources
 • Planned evacuation routes and shelters
 • Water sources: fire hydrants, uncovered water, drilled water well, capacity, etc.
 • Hazard-specific information: Hazard and risk maps, calculated event scenarios
 ENH, Chapter E: Emergency mapping
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 Field data
 • Incident: location, nature, scale
 • Effects / consequences: affected and threatened area, predictive modeling results
 • Damages: damaged objects, damaged infrastructure
 • Casualties: dead, injured, missing and trapped people and animals
 • Accessibility: building entrances, in- and out-routes, traffic direction, blocked roads
 • Temporary centers: places for accommodating people (and animals), relief
 centers, morgues
 • Meteorological information: wind direction, humidity, temperature
 • Remote sensing imagery
 • Up-to-date data about involved response personnel and resources
 • Hazard specific information: e.g. in case of flood – velocity and water depth, flood
 pattern
 ENH, Chapter E: Emergency mapping
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 11
 Sensors: according to platforms
 • Unmanned
 • Manned
 • Low-altitude
 • High-altitude
 • Remote sensing
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 January 25, 2016
 12
 Sensors: remote sensing platforms
 Orbits:
 • Geo-stationary
 • Nearly polar
 • Sun-synchronization
 Sensors:
 • Mono spectral (panchromatic)
 • Multi spectral
 • Super spectral (10 bands)
 • Hyper spectral (hundreds of bands)
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 Data collection for ER
 • After event
 data
 Processing….
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 Processed data: products
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 Top ten shortlist of a 52 items longlist, by a
 global web-based stakeholder assessment
 (n=222)
 Hazard Type Product/System Counts
 Flood Flood Risk Monitoring System 97
 Flood Risk Map 95
 Damage Assessment Map 82
 Inundation Map 67
 Earthquake Urban Classification for Risk
 Analysis
 85
 Damage Assessment Map 83
 Drought Vulnerability Map 76
 Fire Risk Map 74
 Detection and Monitoring 67
 Landslide Landslide Hazard Assessment 68
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 Flood: Risk map/Flood risk
 monitoring system
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 Flood: Inundation map/Flood
 damage assessment map
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 Publication 1
 http://www.isprs.org/documents/centenary/booklet.aspx
 https://webmail.tudelft.nl/owa/redir.aspx?C=51UItZYK1kiiNDYNAB1ro6G8Tyx-tNAIU7uayS-tvN3z3rM_NnNGd8zArnazeZ_WoEneMQIKBSw.&URL=http://www.isprs.org/documents/centenary/booklet.aspx
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 Publication 2
 http://www.un-spider.org/sites/default/files/VALIDPublication.pdf
 http://www.un-spider.org/sites/default/files/VALIDPublication.pdf
 http://www.un-spider.org/sites/default/files/VALIDPublication.pdf
 http://www.un-spider.org/sites/default/files/VALIDPublication.pdf
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 Availability of data
 Developed vs. developing counties!!!
 • Lots of geo-information sources
 • Much information from grown-based sensors
 • Problems in integration … overload of information
 • Lack of local maps (obtained from international organisations)
 • Dependent on space technology
 • Capacity building
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 Data management
 • Files on a disk
 • Database management systems
 • Central or distributed
 • Commercial or freeware
 • Relational or object-oriented
 • Structured data – data models
 • Cloud
 • Closed (Google, …)
 • Open (Open Street Map)
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 Data models
 • Data models are needed to structure the data!!!
 • Data models are different than data formats !!!!
 • Data models depend on the application!!!
 • Standards for exchange of data can be use as data models and
 vice versa.
 • The exchange format should be specified: XML, GML, KML,
 CityGML, LAS…
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 Information used by the fire brigade
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 Information used by medical help
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 Data model
 Points, Lines, polygons, (video)
 Damagesvictims
 Records, measurements
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 Border security
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 NATO – C2 information exchange model
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 Networks (system architecture)
 • Server-Oriented Architecture
 • Portals
 • server-client (dedicated protocols)
 • RESTful
 • Net-centric Architecture
 • Peer-2-peer technology
 • Invite ad-hoc parties as needed
 • Regardless of firewalls
 Peer-to-PeerNetwork
 Debug\Default.html
 Debug\Default.html
 Debug\Default.html
 Debug\Default.html
 Debug\Default.html
 http://members.lycos.nl/Ambulanceinfo/plaatjesALG/basis_Eklasse.jpg
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 Example Netcentric: Eagle
 Eagle servers Omega serversEagle Peer-2-Peer
 Groove
 Data Bridge
 Microsof t Groove
 (Peer-2-Peer
 Network)
 ArcGIS
 Server
 Eagle
 Command
 Center
 Eagle Live
 CR Data model
 Bing Maps
 Server
 Eagle
 Surface
 Groove
 Relay Server
 Share
 Point
 Server
 Eagle
 Mobile
 WS
 Groove
 Manager
 Eagle
 Live
 Fusion Core Omega Dashboard
 Fusion
 data appliance
 Fusion & analysis
 appliance
 Movida/AVLS
 Server
 Omega
 Public Safetydata
 MS
 Active
 Directory
 Bing
 DBMS
 Mobile
 Public
 ExecutiveDashboards
 Command Center
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 Wireless
 (GSM, GPRS,
 WLAN,
 Bluetooth)
 Data middleware
 (managing data )
 MobileVR
 Desktop
 Wired
 Positioning &Communication middleware
 QoS (managing user profiles ) „Technical‟ ViewWireless profile Wired profile
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 „Domain‟ View
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32
 „Context-aware‟ View
 Develop generic
 Services!!!!
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 OGC concept
 BusinessessConsumers
 s
 Government
 s
 Users
 Information
 DemographicsHealth Transportation
 Crime
 Real
 Estate
 …infrastructures rely on a variety of technology
 “standards” and network connections.
 Network Connections
 Finance
 Environment
 ShoppingPolitics
 Liesure
 Economic
 Defense
 Public
 Safety
 Internet, World Wide Web, and other standards
 Source: Reed 2002
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34
 Online Geo-services
 Topo
 = Map Server
 Clients
 BaseMap
 = Map Server
 Imagery
 = Map
 Server
 Raster
 = Map ServerNetwork
 = Map Server
 Distributed Mapping
 or geo-enabled
 services to present
 and analyze
 information from
 “Geo-Servers” using
 different vendors
 technology and
 rendering methods
 RDBMS / AEC / CAD / GIS = Features Servers
 Objects GML/XML Rendering
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35
 Impact of time
 • Life
 • Properties
 • ...
 • Money
 35
 Availble information
 Impact of decisions on end product
 Days
 Optimal solution
 Without DSSWith DSS
 Solu
 tion s
 pace
 Quality improvements
 Faster design cycle
 Schevers, HAJ, S. Zlatanova, R.R. Seijdel and A.T. Dullemond, 2012, Delivering semantic enrichment of 3D
 urban models for financial and sustainability decision support. In Billen, Caglioni, Marina, Rabino & San
 José (Eds.), 3D issues in urban environmental systems, Bologna: Societa Editrice Esculapio, pp. 27-34
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 Disaster management
 Command&Control
 Training
 Early Warning
 Simulation&Forecast
 EvacuationPlanning
 Scenario-basedDemand-based
 Mapping
 DSS&Planning
 Disaster Risk modelling
 Responders
 Planners
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 Disaster management
 Command&Control
 Training
 Early Warning
 Simulation&Forecast
 EvacuationPlanning
 Scenario-basedDemand-based
 Mapping
 DSS&Planning
 Disaster Risk modelling
 Responders
 Planners
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