
Vector	Data	Analysis



Topics
• Spatial query 
• Spatial join 
• Overlay analysis 
• Proximity analysis 
• Reading 

– Chapter 9



Query by Attributes

• Geospatial data have attributes and location 
• Modern DBMS store both attributes and location in a 

database 
• Structured Query Language (SQL) can be used to query 

data based on attributes



Attribute Query 
• SELECT * FROM KansasCountyTable WHERE POP2000 > 200000



Spatial Query

• Spatial queries use spatial relationships among features as 
the conditions 

• Features are highlighted on maps and in tables after queries



Spatial Query--Intersection

• Find the counties in South Carolina that I-26 
passes through. 



Spatial Query--Containment

Find the BBQ restaurants that are inside the Richland 
County, SC 



Spatial Query--Proximity

Find the BBQ restaurants that are within 5 km of I-26



Spatial Query—Adjacency

Find states that are adjacent to Missouri.



Simple and Complex Expressions

• Conditions are formed as expressions in the WHERE 
clause in SQL in attribute queries 

• A simple expression consists of two operands and one 
logical operator 
– [Operand] [Logical Operator] [Operand] 
– An operand can be a field/column or a constant 
– A logical operator can be any of the followings 

• =, >, <, <>, >=, <=, like 
• A complex expression is a set of expressions connected 

by Boolean connectors 
– Boolean connectors are AND, OR and NOT



How To Specify Spatial Relationships

• Many different kinds of spatial relationships may 
exist 

• Many of them are hard to define precisely in English 
– intersect, overlap, and cross can mean the same or slightly 

different relationships 
• Spatial relationships depend on the type of features 

involved 
– Points can not contain polygons 

–  Some common spatial relationships are supported by most GIS 
systems 

– intersection, containment, and proximity  
• The 9-intersect model precisely describes spatial 

relationships



The 9-Intersection Model (9IM)
• Decompose a feature into  Interior (A∘), Boundary (∂A), and Exterior (A−) components 

– Point, line and polygon 
• Define spatial relationships between features based on the intersection of those 

components 
– 3 * 3 = 9 à 9-intersection model

The boundary of point is empty



9IM

• 3-by-3 binary matrix 
– Each cell can be either True or False 
– 29 = 512 possible relationships 

• Define common spatial relationships 
– Aggregate several matrices as one named relationship 
– T, F, * (don’t care as long as the Ts and Fs are there)



DE-9IM

• Dimensionally Extended 9-Intersection Model (DE-9IM) 

– Based on the dimensionality of the intersection of the 3 components 
– -1 (empty), 0 (point), 1 (line), 2 (area) 

• 9-intersection model (9IM) is a special case 
– Convert intersection dimension into True/False 
– -1 (empty) à False 
– 0 (point), 1 (line), 2 (area) à True



DE-9IM Example



Named Spatial Relationships in ArcGIS

“target layer/input feature” is the layer from which features are 
selected 
“source layer/selecting feature” is the reference layer used to select 
features from “target layer”



Spatial Query in ArcGIS
• Select a feature by click or by drawing a feature on map 

.



Spatial Query in ArcGIS

• “Target” layer  

From which  features are selected 

• “Source” layer 

All or selected features on the layer 

• Types of spatial relationship 



Compound Queries
• Queries that use both attribute and spatial conditions. Carry out in steps 

• Find the counties in South Carolina that I-26 passes through and their 
population is greater than 200,000 

Counties intersect with 
interstate I-26

Counties intersect with interstate 
I-26 and 2000 population >= 
200,000



Join Attribute Tables

• Common field 

• Equality relationship 

• Attributes are 
copied.



Spatial Join

Join attributes based on the spatial relationships 
between features on two maps

• Geometry/location as the 
join fields 

• Spatial relationship 
(instead of  attribute 
relationship)



Spatial Join Example

Join nearest interstates to 
book stores


