
Spatial Database



Database
• A database is an organized collection of structured information, or data, 
typically stored electronically in a computer system. 

• A database is usually controlled by a Database Management System (DBMS).
• Data within the most common types of databases in operation today is 
typically modeled in rows and columns in a series of tables to make 
processing and data querying efficient. 

• The data can then be easily accessed, managed, modified, updated, and 
organized. 

• Most databases use Structured Query Language (SQL) to perform this.



• History of SQL in short

1960s- Plain Database

1980s-Relational Database

1990s-Object-oriented Database

2000s-NoSQL Database
Cloud Database





• SQL is a programming language used by nearly all relational 
databases to 

• define, query, manipulate, and to provide access control to data

• SQL was first developed at IBM in the 1970s with Oracle as a 
major contributor 

• SQL has spurred many extensions from companies such as IBM, 
Oracle, and Microsoft.





Database vs File System
• Sharing of data
• Data Abstraction
• Security and Protection
• Recovery Mechanism
• Manipulation Techniques
• Concurrency Problems
• Data Redundancy and Inconsistency
• Integrity Constraints

Database System:
Oracle, SQL Server, Sybase etc

File System:
FAT (File Allocation Table)
NTFS (New Technology File System)
APFS (Apple File System)



Spatial Data Infrastructure: 
Concepts and Components



What is a Spatial Data Infrastructure (SDI)?
• “The SDI is a basis for spatial data discovery, evaluation, and 
application for users and providers within all levels of government, 
commercial sector, non-profit sector, academia and by citizens in 
general” – GSDI Cookbook v2



Components of SDI

SDI

Technology

Policies

Data

People





Consortiums
• Besides these software components, a range of (international) technical 
standards are necessary that allow interaction between the different 
software components. 

• Among those are geospatial standards defined by the Open Geospatial 
Consortium (e.g., OGC WMS, WFS, GML, etc.) and International 
Organization for Standardization (ISO) for the delivery of maps, vector 
and raster data, but also data format and internet transfer standards 
by W3C consortium. 



Why SDI?
• Build data once and use it many times 

• for many applications
• for many users 

• Integrate distributed providers of data
• Share costs of data creation and maintenance
• Support sustainable economic, social, and environmental 
development



If SDI were developed…
• Improved decision

• Providing decision makers what they really need: indicators, models, trends, 
patterns

• Business opportunities
• Development of a private sector involved with data sales and added value

• Increased globalization
• A chance for developing countries to participate in the knowledge economy



Data Capturing Methods
• Data are vital
• Data sources:
Primary

•Positioning, GPR Surveys
• Satellite Images
•Classical Surveys

- Polls
- Questionnaire 

Secondary

• Satellite Images
•Maps
•Governments Reports

- Census
- NFHS

Tertiary

•References / 
Bibliographs 

•Encyclopaedia
•Dictionaries



Methods of data capturing
• Collect / Generate: in-person methods of data collection
• Off-the-Shelf (OTS): use existing data
• Digitize: convert into editable vector format
• Import: convert into specific file type  

• Spatial data
• Attribute data



Spatial Data Editing
• What is the nature of spatial data?
• Temporal data often needs to be updated / edited
• Create/Edit spatial data may often produce errors

• Raster Data Editing
• Spatial Data Editing



Raster Data Editing

Hole

Smoothening

De-skewing

Deletion

Speckle

Clipping

Thinning



Vector Data Editing
• Modification
• Generalization 

• Smoothening – Arc, Bezier curves
• Densification / De-densification

• Edge Matching
• Merge / Split 



Vector Data Editing
• Geometric / Spatial Tolerance (x, y, z) 

Cluster tolerances is used to integrate vertices:
• An x, y tolerance to find vertices within the horizontal distance of one 
another.

• A z-tolerance to distinguish whether or not the z-heights or elevations 
of vertices are within the tolerance of one another and should be 
clustered.



Tolerance: 0.2 Tolerance: 0.3



Types of Errors and Types of Accuracies
• Spatial / Geometrical / Positional Error / Accuracy

• Occurs at the time of capturing / digitizing spatial data

• Topological Error / Accuracy
• Occurs at the time of capturing / digitizing spatial data
• Occurs at the time of Editing 

Basemap

Digitized map
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