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Outline 

• Spatial Databases 

 

• SpatiaLite 

 

• Creating a custom GIS application with SpatiaLite 

 
– Network Routing & Shortest Path 

 

– Time Series Data management 
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What Is a Geodatabase? 

• Relational Database: 

– The data is stored in Tables (Relations) 

– Scalability 

– Multi-user read and write access 

• Spatial Database (Geodatabase): 

A database designed to store, query, and 
manipulate geographic information and spatial 
data. 
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Spatial Database - Example 

• Water Management System 

Canal 
Name 
Length 
Recipient 

Diversion 
Canal ID 
Location 
Operator 

Discharge 
Station ID 
Time 
Discharge 

1 … N 1 … N 
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Why use a Geodatabase? 

Canal 
Name 
Length 
Recipient 

Diversion 
Canal ID 
Location 
Operator 

Discharge 
Station ID 
Time 
Discharge 

1 … N 1 … N 
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• Canal.shp 
• Canal.dbf  
• Canal.shx 
• Canal.prj 
• Diversion.shp 
• Diversion.prj 
• Diversion.shp.xml 
• Diversion.shx 
• Diversion.dbf 
• Discharge.xls 

WaterData.sqlite 

Shapefile Approach Geodatabase (SpatiaLite) 



       Types of Geodatabase 

• Server – Client 
– ORACLE Spatial 

– SQL Server Spatial 

– PostGIS 

– MySQL Spatial 

 

• Personal (File based) 
– ESRI Personal Geodatabase 

– ESRI File Geodatabase 

– SpatiaLite (.sqlite) 
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SpatiaLite 

• SQLite: 

- File based RDBMS, portable, low memory 
consumption 

• SpatiaLite: 

– Adds pre-defined Geometry Columns and Spatial 
Queries 
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SpatiaLite Database Tables 

Spatial_Ref_Sys 
SRID 
Ref_sys_Name 
proj4Text 

Geometry_Columns 
F_table_name 
F_Geomerty_Column 
SRID 
Dimension 

Canals 
PK_UID 
Geometry 
Station ID 
Time 
Discharge 

1 … N 

Fields 
PK_UID 
Geometry 
Station ID 
Time 
Discharge 

Other tables 
With a Geometry Column… 
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WKB Geometry Format 
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Source: http://en.wikipedia.org/wiki/Well-known_text 

Geometry column format: WKB  
(Well-Known Binary) 



Spatial Queries 

• Equal 

• Disjoint 

• Touches 

• Within 

• Overlaps 

• Crosses 

• Intersects 

• Contains 

• Intersection 

• Difference 

• Union 

• Buffer 

• ConvexHull 

• Build_Network 

 

Query Operations Functions 
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Example Spatial SQL Query 

• Query: Find the owners of all properties adjoining the 
Snake River in Idaho Falls 

 

• SELECT P1.Owner AS “Property Owner" 
• FROM Parcels P1,Rivers R1 

• WHERE Touch(P1.Shape,R1.Shape)=1  
• AND R.Name =‘Portneuf River’ 
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Working With SpatiaLite 

• End-Users (DB Management): 
- MW DataClient Plug-IN 

- SpatialLite-GUI 

• Developing Customized Applications: 
– LibSpatiaLite 

– OGR 

– FDO 

– SharpMap 

– DotSpatial 
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DataClient Plug-in (author: pudtaan) 

13 / 25 

shapefile 

DATA 
Client 

Table Filter 

And Query 
Editor 

SpatiaLite 
DB 



DataClient Plug-in 
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Implements Interface methods: 
 
Open() 
CreateNew() 
 
 

DotSpatial Components 

SpatiaLite Data Provider 
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SpatiaLite Network Routing 

• Find shortest path 

• Data Source: Bonneville Country Roads 
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Build Network 

• Specify the line table and Node columns 
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Network Routing SQL Query 

Select * FROM Roads_NET WHERE  

NodeFROM = 917 AND NodeTO = 3960  
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Network Routing – Show on Map 
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Management of Time Series 

• How much water is stored in the snow in 
Idaho in March 2011, compared to March 
2010? 

 Open 
HydroDesktop 

Search & Download 
Idaho Snow Data 

Create max. SWE maps for 
March 2010 & 2011 

Interpolate Snow Grids 
Calculate Statistics 
(histogram) for 2010 & 2011 
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HydroDesktop DB Schema 

One Site – many DataSeries,  
One DataSeries – many DataValues 
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Idaho Snow in HydroDesktop 
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Snow Time Series at two Sites 
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SQL Query 

SELECT site.SiteName, site.Geometry, dv.DataValue 

FROM Sites site, DataSeries series,  

     (SELECT max(DataValue), SeriesID FROM DataValues WHERE 
DateTime BETWEEN '2010-03-26' AND '2010-03-01'  

      GROUP BY SeriesID) dv 

WHERE series.SeriesID = dv.SeriesID 

AND site.SiteID = series.SiteID; 

 

Time Range Spatial Property 
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Comparison of Snow Water 
Equivalent in Apr 2010 and 2011 

2010 2011 

Mean 14.0 22.4 

Median 12.8 18.9 
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Conclusions 

• Use SpatiaLite DB as the data store for Custom 
GIS Desktop Applications 

 

• Well documented format + Free software 
libraries quick deployment of custom GIS 
applications 

• Needed in DotSpatial: SpatiaLite WRITE 
access, handling large datasets 
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Links 

• DotSpatial.org 

• http://www.gaia-gis.it/spatialite/ 

• SQLite.org 

• HydroDesktop.org 
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http://www.gaia-gis.it/spatialite/
http://www.gaia-gis.it/spatialite/
http://www.gaia-gis.it/spatialite/
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