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vector analysis is 
a kind of 
geospatial 
analysis



its built on spatial 
operations that 
work on vector 
data models



quick vector data recap



why vector?

good for discrete features 
with distinct boundaries

plays well with attribute 
table 

examples:
- neighborhoods
- lighthouses
- canals

vector
uses points, lines, and 
polygons to distinguish 
features
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in attribute 
tables, you are 
forced to define 
field types



field data types
are different from
spatial data types



hover your cursor over one of these field names



and you’ll see a “Type”



these are “Field types”
(also visible when adding fields to attribute table)



field types control 
how the values in a 
field are encoded, 
which impacts what 
you can do with 
them





two biggest things to remember

1. join fields need to be of 
the same data type

2. you can’t numerically sort 
or do math on text



here are the numeric types in ArcGIS Pro
Data type Storable range Size Application

Short integer -32,768 to 32,767 16 bits Numbers without decimals

Long integer -2,147,483,648 to 
2,147,483,647

32 bits Large numbers without 
decimals

Big integer -9,007,199,254,740,991 to 
9,007,199,254,740,991

64 bits BIG  numbers without 
decimals

Float Approximately -3.4E38 to 
1.2E38

32 bits Numbers with decimals

Double Approximately -2.2E308 to 
1.8E308

64 bits Numbers with BIG decimals



● text
● BLOBS (binary large-objects), such as image or document attachments
● date and time
● global/object identifiers

you can also have these:



vector operations and analysis



vector analysis
you can search for tools here



vector analysis
or, in “view” tab, open “geoprocessing”... … then “toolboxes”



given a geographic feature…

- what are its subsets?
- what overlaps it?
- what’s it nearby?

three main kinds of 
vector operations
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extraction
overlay
proximity

Use this tool to cut 
out a piece of one 
dataset using one or 
more of the features 
in another dataset as 
a cookie cutter

clip



extraction
overlay
proximity

example: what roads 
are inside of Henrico 
County?

clip



extraction
overlay
proximity

combines multiple 
input datasets into a 
single, new output 
dataset. can 
combine point, line, 
polygons, or tables

merge



extraction
overlay
proximity

example: i need to combine 
different block group 
shapefiles across New 
England

merge



extraction
overlay
proximity

aggregates features 
based on specified 
attributes (or based 
on no attribute)

dissolve



extraction
overlay
proximity

example: i need to 
aggregate census 
blocks up to block 
groups

dissolve



a fancy “spatial join,” 
this overlays a 
polygon layer with 
another layer, 
producing a count 
field and other 
summary statistics

extraction
overlay
proximity

summarize within



example: how many 
coal mines are 
located in Virginia?

extraction
overlay
proximity

summarize within



extraction
overlay
proximity

spatial “OR” query

intersects two 
features, then writes 
a new feature 
retaining their 
original geometry 
and where they 
overlap

union



extraction
overlay
proximity

union
example: which soil 
types overlap with 
flood inundation 
zones?



spatial “AND” query

intersects two 
features, then writes 
a new feature 
retaining only where 
they overlap

extraction
overlay
proximity

intersect



extraction
overlay
proximity

intersect
example: given a few 
input layers, what are 
ideal habitat zones 
for wild horses?



intersects two 
features, then 
subtracts the “erase” 
from the “input.” this 
is the donut maker

extraction
overlay
proximity

erase



example: i need to 
remove all water 
features from census 
tracts in Richmond extraction

overlay
proximity

erase



creates buffer 
polygons around 
input features to a 
specified distance 
(can do multi-rings, 
can dissolve output)

buffer (proximity)



example: how many 
polluters fall within 
200 and 400 feet of 
tributaries?

buffer (proximity)



calculates distance 
and proximity 
information between 
the input features 
and the closest 
feature in another 
layer or feature class

near (proximity)



example: what’s the 
average distance of 
every polluter from 
their closest 
tributaries?

near (proximity)



there are dozens 
more tools like 
this 


