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Outline

● Introduce key areas of the KWG schema

● Cover common query patterns for spatial-temporal data

● Showcase of a disaster relief map, built on top of KWG data



Data in KnowWhereGraph

● Synthesis of 30+ datasets, over 12 billion triples

● Including  observations of natural hazards, soil 

properties, demographics, health, etc.



GeoSPARQL 

Overview

● Open data model for describing geometries

● Contains classes for things that geometries can 

belong to - Feature

● Contains relations connecting geometries to 

features



GeoSPARQL

KWG Integration

● Hazards, roads, and, hospitals are subclasses 

of geo:Features

● Geometries can therefore be queried 

uniformly across hazards/roads/places



GeoSPARQL
● Example of a kwg-ont:Earthquake



GeoSPARQL
● Example of a kwg-ont:NOAAFlood

○ Despite coming from a different dataset, its geometry is obtained the same way as a kwg-ont:Earthquake



Querying GeoSPARQL
Two pieces to the query pattern:

● The KWG class

● The GeoSPARQL ontology pattern

fire name wkt

kwgr:mtbsfire.TX2974810065020080208.C
ARTA_VALLEY.2008

"CARTA VALLEY Fire (MTBS) Occurred in 
2008"

"POLYGON ((-100.6402585 29.7432491, 
-100.6405742 29.7417005 …))" 

kwgr:mtbsfire.TX3031110088720110413.M
CPHERSON.2011

"MCPHERSON Fire (MTBS) Occurred in 
2011"

"POLYGON ((-100.8869753 30.3675565, 
-100.8867877 30.3674102 …))"

https://stko-kwg.geog.ucsb.edu/workbench/resource?uri=http%3A%2F%2Fstko-kwg.geog.ucsb.edu%2Flod%2Fresource%2Fmtbsfire.TX2974810065020080208.CARTA_VALLEY.2008
https://stko-kwg.geog.ucsb.edu/workbench/resource?uri=http%3A%2F%2Fstko-kwg.geog.ucsb.edu%2Flod%2Fresource%2Fmtbsfire.TX2974810065020080208.CARTA_VALLEY.2008
https://stko-kwg.geog.ucsb.edu/workbench/resource?uri=http%3A%2F%2Fstko-kwg.geog.ucsb.edu%2Flod%2Fresource%2Fmtbsfire.TX3031110088720110413.MCPHERSON.2011
https://stko-kwg.geog.ucsb.edu/workbench/resource?uri=http%3A%2F%2Fstko-kwg.geog.ucsb.edu%2Flod%2Fresource%2Fmtbsfire.TX3031110088720110413.MCPHERSON.2011


OWL-Time
Two important patterns:  

● time:temporalEntity

● time:Interval



OWL-Time

Querying a time:temporalEntity: Querying a time:Interval:



OWL-Time
Results of searching for hurricanes and their time frames



KWG Spatial Model

● KWG supports 8 different types of places

● Administrative regions can be broken down 

into further levels

○ Level 1: Country

○ Level 2: State

○ Level 3: County



KWG Spatial Model

Similar to GeoSPARQL and OWL-Time, KWG 

provides classes and relations:

● The classes on the right are all 

geo:Features

● The spatial relations are used to relate 

features of interest to them



Spatial-Temporal Search
Query combines:

● GeoSPARQL

● OWL-Time

● KWG Ontology

● Example: Searching for hazards in California 

after 2018



Spatial-Temporal Search

From the geometry alone we can characterize a 

few aspects of the fire: 

● It failed to progress into Strawberry  

Meadow

● It was stopped along the south-western 

ridge

Visualization of the Fat Cow Fire in Tulare, CA



Query Summary

● Understanding the structure of external ontologies and their patterns is essential

● Heterogeneous data can be accessed using similar (and sometimes the same) query patterns

● SPARQL is the standard query language for KWG’s database (Ontotext GraphDB)

● KWG’s SPARQL endpoint can be found at https://stko-kwg.geog.ucsb.edu/sparql/

● More information about the ontology and synthesized datasets can be found on the project’s 

homepage at https://knowwheregraph.org/

https://stko-kwg.geog.ucsb.edu/sparql/
https://knowwheregraph.org/


Visualizations - Use Case for Disaster Relief Map

https://nbviewer.org/github/KnowWhereGraph/examples/blob/main/relief_map/map.ipynb

https://nbviewer.org/github/KnowWhereGraph/examples/blob/main/relief_map/map.ipynb

