
week 2:
data

foundations of geospatial analysis

2026.08.31



group curations!



group curation details

- five presentation groups of 3-4 ppl
- pick a geospatial project, process, or product
- pick your groups & date (sign-ups on Canvas)
- 15 minutes of talking, 5 minutes of questioning

more details on the course site

https://fundamentalgeo.itspangler.com/coursework/group-curation


first group will present
wednesday, sep 16



first lab!



data!



https://www.wbur.org/news/2019/07/08/chinatown-archaeology-site-boston-immigration-joseph-bagley


spatial data??observations 
in the world

https://www.wbur.org/news/2019/07/08/chinatown-archaeology-site-boston-immigration-joseph-bagley
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kinds of observations
individual (e.g., archaeological discoveries) aggregate (e.g., survey range)

discrete (e.g., people) continuous (e.g., temperature)

four people lived 
at this address

73°



kinds of observations
individual (e.g., archaeological discoveries) aggregate (e.g., survey range)

discrete (e.g., people) continuous (e.g., temperature)

four people lived 
at this address



where data comes from

primary secondary tertiary

manual collection

- global positioning 
systems (GPS)

- smart phones
- from existing maps
- remotely sensed 

imagery

aggregated primary data

- US census
- regional 

governments
- private data brokers
- NGO/nonprofits

aggregated secondary data

- maps/data made 
from maps/data 
made from other 
maps/data
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two genres of 
data: qualitative and 
quantitative



qualitative quantitative
differences in kind. shouldn’t 
be mathed. can be nominal or 
ordinal

(electoral victories, streams vs. rivers vs. 
lakes, railroads versus highways, every VA 
county’s favorite coffee shop)

differences in amount. can be 
mathed. can be interval or 
ratio

(count of votes cast in election, width of 
water body, maximum speed in mph, how 
many Dunkins per county)

qual/quant data characteristics



qualitative quantitative
typically symbolized with…

a range of arbitrarily different color hues 
(e.g., differences in kind of color)

symbols of categorical type

typically symbolized with…

differences in color value or intensity, 
such as lighter red to darker red 

symbols of graduated size

qual/quant data characteristics



qualitative data



qualitative
- qualities or categories 

(y/n)
- here, we have some 

quant data too (+/-)
- the “changed maps” 

attributes can’t be 
mathed

https://www.nytimes.com/interactive/2026/us/elections/results-virginia-redistricting.html


qualitative symbols



qualitative symbols



qualitative symbols



qualitative color ramp



differences in qualitative data types
nominal ordinal

categories without rank/order

- land cover
- zoning maps

categories with rank/order

- low, med., & high fire risk zones
- urban annexations by year



quantitative data



quantitative
- amounts (%)
- shades represent 

magnitude
- votes cast can be 

mathed

https://www.nytimes.com/interactive/2026/us/elections/results-virginia-redistricting.html


quantitative symbols



quantitative color ramp



interval ratio

order with measurable difference between 
values, but no absolute zero

- temperature
- shoe size

order with measurable difference between 
values, with absolute zero

- population
- income

differences in quantitative data types



qualitative quantitative

typically symbolized with

- a range of arbitrarily different 
color hues (e.g., differences in kind 
of color)

- symbols of categorical type

typically symbolized with

- differences in color value or 
intensity, such as lighter red to 
darker red

- symbols of graduated size

recap



what kind of 
map is this?

qualitative (categories)
- nominal (unranked)
- ordinal (ranked)

quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)
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- interval (no zero value)
- ratio (has zero value)



qualitative (categories)
- nominal (unranked)
- ordinal (ranked)

quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)

quantitative,
ratio

—

because the data can 
be measured against 
one another and 
have an absolute 
zero
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qualitative (categories)
- nominal (unranked)
- ordinal (ranked)

quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)

quantitative,
interval

—

relative comparisons can 
be made between the 
measurements, but there 
is no absolute 



qualitative (categories)
- nominal (unranked)
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quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)



qualitative (categories)
- nominal (unranked)
- ordinal (ranked)

quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)

qualitative,
nominal

—

because the data is sorted into 
unranked kinds or types
(e.g., MBTA line)
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qualitative (categories)
- nominal (unranked)
- ordinal (ranked)

quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)



qualitative, 
nominal/ordinal

—

differences in kind are 
shown, but they can 
maybe be ranked

qualitative (categories)
- nominal (unranked)
- ordinal (ranked)

quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)



qualitative, 
nominal
—
because only 
differences in 
kind are 
shown, 
without 
rankability



qualitative (categories)
- nominal (unranked)
- ordinal (ranked)

quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)



qualitative (categories)
- nominal (unranked)
- ordinal (ranked)

quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)

qualitative, 
nominal/ordinal

—

data is sorted into kinds or 
types, arguably ordinal b/c 
of the “Best” qualifier



qualitative (categories)
- nominal (unranked)
- ordinal (ranked)

quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)



qualitative (categories)
- nominal (unranked)
- ordinal (ranked)

quantitative (numerical)
- interval (no zero value)
- ratio (has zero value)

qualitative, ordinal

—

because the kinds have a 
hierarchy, but that 
hierarchy isn’t numerical



spatial data models



data models are the 
structured in structured 
information



spatial data 
models tell a 

computer how to 
transform this...

… into this



two kinds of 
spatial data 
models in most 
geospatial analysis



vector

raster



raster
uses a set of cells in a grid 
pattern to distinguish 
features

why raster?

good for continuous, 
homogenous values

more difficult to wrangle 
attribute table

examples:
- georeferenced maps
- satellite imagery
- temperature data



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



when to use
raster vs. vector?



example raster:
digital elevation models



digital
elevatio
n
model



digital
elevatio
n
model

(created from old topo maps!)



digital
elevatio
n
model

(or remote sensing!)



digital
elevatio
n
model

size of cell determines resolution



digital
elevatio
n
model

could be displayed as vector, too



digital
elevatio
n
model

10-meter resolution



digital
elevatio
n
model

50-meter resolution



digital
elevatio
n
model

100-meter resolution



digital
elevatio
n
model

100-meter resolution



digital
elevatio
n
model

100-meter resolution



digital
elevatio
n
model

pixel = distance!



elevation values in a DEM can 
be used to compute other 

things





example vector:
university of richmond campus













why would 
you want the 
walkways to 
be encoded
as polygons?



what about 
lines?



example comparison
lake ontario







https://www.ncei.noaa.gov/products/great-lakes-bathymetry




vector contours show depth



they’re computed from a source raster



no country borders here…



we can split the raster by a vector line



we also get a vector extent and 
drop the values > 0



canada



usa



next… summarize the cells by depth?



we can use this 
kind of data to 
answer practical 
questions



we can use this 
kind of data to 
answer practical 
questions (even if the pretense is

a little impractical…)



so… when to use
raster vs. vector?



it depends
- what’s the scale of our map?
- where’s our study area?
- what kind of attribute information are we 

attaching to the spatial data?
- why are we including the data?
- what role will the data serve in our 

overall argument?



summary

raster vector
- grid of values associated with cells and 
- becomes pixelated on deep zoom
- example file types include tiff and geotiff

- relational geometries (points, lines and 
polygons) with attributes

- never pixelate
- example file types include shp and geojson



tabular 
data

feature (row) and
attribute (column) data
in spreadsheet format

top: pleiades .csv data
in microsoft excel;

bottom: pleiades .csv data
in visual studio code.

both are examples of tabular data.


