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“GEOSS will provide a framework to collate and 

access environmental data which will be used to 

improve understanding of global environmental 

systems”.

A System that will include many types of spatial data for varied

application areas.

What exactly is GEOSS?What exactly is GEOSS?
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NicaraguaNicaragua

GeologyGeology

Czech RepublicCzech Republic

ForestsForests

EuropeEurope

Natural Resource Inventories
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Coastal Zone ManagementCoastal Zone Management
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IndonesiaIndonesia

SwitzerlandSwitzerland

MexicoMexico

Earthquake Modeling and 

Visualization
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Many ParticipantsMany Participants

Managing Tsunami Disaster 

Relief
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FloridaFlorida

ModelingModeling

3131

CaribbeanCaribbean

Damage Damage 

AssessmentAssessment

Alabama/FloridaAlabama/Florida

Hurricane Events

Real Time TrackingReal Time Tracking
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Saudi ArabiaSaudi ArabiaOil Well PlacementOil Well Placement

Desert Tortoise HabitatsDesert Tortoise Habitats

CaliforniaCalifornia

Wind TurbinesWind Turbines

AgricultureAgriculture

Sri LankaSri Lanka

CanadaCanada

Suitability Modeling



EnviroInfo2005_Brno7EnviroInfo2005_Brno7--99--0505 99

Human Health and the 

Environment

BeijingBeijing

Web Based Diffusion Web Based Diffusion 

ModelModel

Washington D.C.Washington D.C.

Typhoid EpidemiologyTyphoid Epidemiology

EPA Citizen AccessEPA Citizen AccessAir Pollution Air Pollution 

ModelingModeling

& Monitoring& Monitoring

Contamination PlumeContamination Plume

JamaicaJamaica

USAUSA

New MexicoNew Mexico
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Forest Mortality due to environmental factorsForest Mortality due to environmental factors

••DroughtDrought

••Air PollutionAir Pollution

••Bark BeetleBark Beetle
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Fire VisualizationFire Visualization
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“GEOSS will provide a framework to collate and access 

environmental data which will be used to improve understanding 

of global systems”. 

• What is needed to see this occur?
– System Interoperability

– Data models and standards

– Web Accessibility

– Tools to manipulate spatial datasets

– Web based raster data management

– Method to publish data

– Reporting mechanisms

Remembering that,Remembering that,
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Interoperability Procedures Are Critical
The Key for Integrating Efforts

Data TransformationData Transformation

•• FormatsFormats

•• Data ModelsData Models

•• SchemaSchema

•• Projections / DatumProjections / Datum

GeoWebGeoWeb

DistributedDistributed

CollaborationCollaboration

Interoperability Procedure (ETL)Interoperability Procedure (ETL)

Semantic Semantic 

TranslationTranslationStatesStates
NationalNational
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Interoperability
Ensuring an Open PlatformEnsuring an Open Platform

Data Interoperability 

Extension
New Data Sources & Converters

ArcGIS DesktopArcGIS Desktop

9.09.0

WMSWMS WFSWFS WCSWCS

ArcIMS / ArcGIS ServerArcIMS / ArcGIS Server

9.09.0

WMSWMSWFSWFS WCSWCSCatalogCatalog

9.29.2

Simple Simple 
Feature Feature 
StandardStandard

GML GML –– Level 0Level 0

9.29.2

Support for OGC StandardsSupport for OGC Standards
Direct Read & Direct Read & 

UseUse

Creating Creating 

Custom Custom 

Format Format 

Converters Converters 

Integrated with Integrated with 

ModelBuilderModelBuilder

Supports Supports 

Data Transformation  Data Transformation  

•• FormatsFormats

•• Data ModelsData Models

•• SchemaSchema

•• Projections / DatumProjections / Datum
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Geodatabase Data Models
Standardized Templates for Many Fields •• AddressAddress

•• AgriculturalAgricultural

•• AtmosphericAtmospheric

•• Base MapBase Map

•• BiodiversityBiodiversity

•• CensusCensus--AdminAdmin

•• BoundariesBoundaries

•• DefenseDefense--IntelIntel

•• Energy UtilitiesEnergy Utilities

•• Environmental Environmental 

•• ForestryForestry

•• GeologyGeology

•• GroundwaterGroundwater

•• HealthHealth

•• Historic Preservation Historic Preservation 

& Archaeology& Archaeology

•• Homeland SecurityHomeland Security

•• HydroHydro

•• IHOIHO

•• Land ParcelsLand Parcels

•• Local GovernmentLocal Government

•• MarineMarine

•• National CadastreNational Cadastre

•• PetroleumPetroleum

•• PipelinePipeline

•• TelecommunicationsTelecommunications

•• TransportationTransportation

•• Water UtilitiesWater Utilities

ArcHydroArcHydro
Simple feature class
Haul Contains Z values

Contains M values
Geometry Point

No
No

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow
nulls

OBJECTID Object ID

SHAPE Geometry Yes

HAULJOIN Long integer No 0

VESSELCODE Long integer No 0

CRUISE Long integer No 0

HAUL Long integer No 0

STATION_ID String No 7

SSTEMP Float No 0 0

BOTTOMTEMP Float No 0 0

EFFORT Float No 0 0

DataSourceID String Yes 50

Table
DataSource

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow
nulls

OBJECTID Object ID

DESC_ String Yes 35

SOURCE String Yes 35

CONTACT String Yes 20

PREC String Yes 20

CREATE_DATE Long integer Yes 0

LAST_UPDATED Long integer Yes 0

DataSourceID String Yes 50

Table
FishCatch

Data typeField name
Prec-
ision Scale LengthDomainDefault value

Allow
nulls

OBJECTID Object ID

HAULJOIN Long integer No 0

SPECIESCODE Long integer No 0

LATINNAME String No 28

COMMONNAME String No 21

WEIGHTCPUE Double No 0 0

NUMBERCPUE Double No 0 0

Relationship class

Name

Primary key

Foreign key

Type

Cardinality

Notification

Forward label

Backward label

No relationship rules defined.

DataSourceHasHaul

Origin table Destination feature class

Simple

One to many

None

Haul

DataSource

DataSource

DataSourceID

DataSourceID

HaulName

Relationship class

Name

Primary key

Foreign key

Type

Cardinality

Notification

Forward label

Backward label

No relationship rules defined.

HaulHasFishCatch

Origin feature class Destination table

Simple

One to many

None

FishCatch

Haul

Haul

HAULJOIN

HAULJOIN

FishCatchName
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GIS Web Services Will Provide the 

Framework
Supporting Many Geospatial Communities

Over TimeOver Time

•• Expanded GIS ServicesExpanded GIS Services

•• More SynergyMore Synergy

•• Easier Exploration ToolsEasier Exploration Tools

•• Pervasive UsePervasive Use

The GeoWeb Will Evolve RapidlyThe GeoWeb Will Evolve Rapidly

Driven by Millions of ParticipantsDriven by Millions of Participants

FocusedFocused
ApplicationsApplications

SensorSensor
NetworksNetworks

ConsumerConsumer
MappingMapping

Location BasedLocation Based
ServicesServices

SituationalSituational
AwarenessAwareness

GISGIS
NetworksNetworks

EnterpriseEnterprise
IntegrationIntegration

GeoWeb
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Geoprocessing
Improving the Capabilities

•• Very Large Data SetsVery Large Data Sets

•• Spatial Analysis ToolsSpatial Analysis Tools

–– Solar RadiationSolar Radiation

–– Random SamplingRandom Sampling

–– Statistics / GeostatisticsStatistics / Geostatistics

–– Cartographic ToolsCartographic Tools

–– GeneralizationGeneralization

–– VectorVector--Raster ImprovementsRaster Improvements

•• Fast Geocoding (5Fast Geocoding (5--10x)10x)

•• Time Based Modeling / SimulationTime Based Modeling / Simulation

•• Batch GeoprocessingBatch Geoprocessing

•• Server BasedServer Based

TT11

Model LoopingModel Looping

Solar RadiationSolar Radiation

Random SamplingRandom Sampling

MajorityMajority

CenterCenter

PriorityPriority

Raster ConversionRaster Conversion

GeocodingGeocoding

ArcGISArcGIS
ServerServer

GeoprocessinGeoprocessin

g on Serverg on Server

Improved ModelingImproved Modeling
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Image / Raster Capabilities

•• Enhanced ProjectionsEnhanced Projections

•• Dynamic OrthoDynamic Ortho--

Rectification and Rectification and Pan Pan 

SharpeningSharpening

•• More FormatsMore Formats

(JPEG 2000, ECW (JPEG 2000, ECW ……))

•• Raster Attribute TablesRaster Attribute Tables

•• Fast LoadingFast Loading

DatabaseDatabase

Ortho OnOrtho On--thethe--flyfly

Pan SharpeningPan Sharpening

GeodatabaseGeodatabase
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Image Server
- for Processing and Serving Geoimagery

OnOn--thethe--FlyFly

•• GeoreferencingGeoreferencing

•• Ortho RectificationOrtho Rectification

•• Pan SharpeningPan Sharpening

•• MosaicingMosaicing

•• . . . . . . 

AcquisitionAcquisition

Any Desktop ClientAny Desktop Client

(GIS / CAD / Imaging(GIS / CAD / Imaging

Processing / Web)Processing / Web)

Near Instant Near Instant 

Server Server 

ProcessingProcessing

. . . Reduces Time. . . Reduces Time
Between Acquisition and UseBetween Acquisition and Use

Image ServerImage Server

ProcessingProcessing

and Distributionand Distribution

ProcessinProcessin

g Chaing Chain
Image Image 
CatalogCatalogImageImage

FilesFiles

UseUse
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•• ImageryImagery

•• WeatherWeather

•• GeocodingGeocoding

•• Streets Streets 

•• MappingMapping

•• RoutingRouting

•• DemographicsDemographics

•• HazardsHazards

•• Business locationsBusiness locations

•• TrafficTraffic

•• Hydrographic MapsHydrographic Maps

•• GazetteerGazetteer

ArcWeb Services          
Hosted Services

Three Types of ServicesThree Types of Services
•• PublicPublic -- Individuals, Public Service & Individuals, Public Service & 

DevelopersDevelopers

•• CommercialCommercial -- Government & Business Government & Business 

•• HostedHosted -- Outsourced Application HostingOutsourced Application Hosting

On Demand Mapping and GISOn Demand Mapping and GIS
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Property rightsProperty rights

Fort Worth TexasFort Worth Texas

Permit TrackingPermit Tracking

Nashville, TennesseeNashville, Tennessee

AgricultureAgriculture

GermanyGermany

Providing Online Access

GermanyGermany

Land use PlanningLand use Planning

Sustainable DevelopmentSustainable Development
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What should the GEOSS be providing its client community?

• A data search mechanism

• A metadata catalogue

• Modeling and Analytical tools

• Arguably a method to report results
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GIS Portals
Open Map ViewerOpen Map Viewer

MetadataMetadata
Fast / Simple / Fast / Simple / 

Intelligent Intelligent 

SearchSearch

Geodata.Gov

(Geospatial One Stop)
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Individual Systems Will Be Connected into a System of Systems

…… Providing New CapabilitiesProviding New Capabilities

For Integration, CollaborationFor Integration, Collaboration

And ImprovementAnd Improvement

Facilitated by. . Facilitated by. . 

MetadataMetadata
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Real Time Tracking
Serving & Analyzing Real Time Data

Helping Support Real Time GIS SituationsHelping Support Real Time GIS Situations
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In Conclusion…

• The GEOSS is a monumental effort being undertaken by 

multitudes of organisations and individuals

• Geospatial technology should be a facilitator in this process not a 

hindrance

• Once GEOSS is a tangible resource, the scientific community 

must translate research into policy recommendations

• ESRI is prepared to support the GEOSS initiative
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ESRI Software Products

GIS PlatformsGIS Platforms

•• Desktop GISDesktop GIS

•• Embedded GIS Embedded GIS 

Components Components 

(Engines)(Engines)

•• GIS ServersGIS Servers

•• Mobile GISMobile GIS

. . . An Integrated Platform for . . . An Integrated Platform for 

EverybodyEverybody

•• CompilationCompilation

•• MappingMapping

•• GeoprocessingGeoprocessing

•• VisualizationVisualization

•• ManagementManagement

•• AuthoringAuthoring

•• ServingServing

•• ViewingViewing

GeodatabaseGeodatabase

ArcExplorerArcExplorer

ArcPadArcPad

ArcGISArcGIS

DesktopDesktop

Mobile Mobile 
WorkforcWorkforc

ee

ArcIMSArcIMS

ArcGISArcGIS

ServerServer

ArcSDEArcSDE

EnginesEngines

Casual Casual 
UsersUsers ProfessionalProfessional

DeveloperDeveloper
ss

ServersServers

Web

Services

Up
da
ted

Up
da
ted


