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What is Geographic Information Systems 
(GIS)
Unique	content	management	system	that	
can	store	data	by	attaching	layers	of	
descriptive	information	to	absolute	
location	as	well	as	to	a	database

Among	its	unique	benefits	is	the	ability	to	
relate	otherwise	disparate	data	sources	
on	the	basis	of	common	geography,	
revealing	patterns	that	are	otherwise	
invisible



What is GIS



GIS Data Types
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So many technologies

Processing Tools

• ArcGIS for Desktop
• Quantum GIS (QGIS)
• Open GeoDa
• IDRISI
• ERDAS Imagine
• R
• Microsoft Excel (yes)

Visualization Tools

•Google Earth
•GeoServer, ArcGIS for Server
•Neatline Maps (with Omeka)
•JS APIs: Google, OpenLayers, Leaflet, ESRI, D3

•Gephi
•TileMill
•MapBox



So many current GIS resources

Data and Images

• US Census Bureau TIGER
• American Fact Finder
• The National Map
• USGS Earth Explorer
• Library of Congress – Map collection
• David Rumsey Collection
• NASA SEDAC
• Local governments





Nebraska 
Homesteads



data
Data: 

• Homestead Records (digitized by Fold3)

• USGS Public Land Survey System (via US Census Bureau TIGER),

• original survey maps (state archives)









Geolocated social networks



Frank	Kolousek

Josef	Krbel





Railroads and the 
Making of Modern 
America +
GIS PROCESSING: AN EXAMPLE FROM ARCGIS



Data – Railroads and the Making of Modern America



geometric network



data generation





evolution & additional research
The initial project used spatial data to create a visualization (map) for 
the web, so that viewers could see what the rail network would have 
looked like during the Civil War

Mapping the data for visualization alerted scholar to additional 
spatial questions

ArcGIS for Desktop processing allowed calculations, value to be 
added to these data, 



Placing 
Segregation



Human Objectives
The objective of  this project is to investigate spatial patterns 
of  residential segregation in mid-to-late Nineteenth Century 
American cities (1860s, 1870s) as they relate to issues such as 
wealth, occupation (jobs), ethnicity, and race, while working 
from a very small unit of  data – the household



Spatial Research Questions
What is the impact and significance of  (the common 
practice) of  using aggregate data units to analyze human 
disparities across space?

To what extent do political boundaries limit/influence 
our understandings of  the geographical analysis of  
population?

Interest in measuring this directly but creating something that 
is simultaneously accessible, stimulating for wider audiences



Introduction
Existing research often has relied on existing, aggregate  
datasets (wards, census tracts, etc.)
◦ The assumption here is one of  scale – looking for separation, patterns, 

disparities among ethnic or socio-economic groups that might only be present 
on a smaller scale, such as city blocks or smaller

Work in the field of  “historical GIS” has started to pursue 
geocoding all census records to study individual-level 
differences across space

Very few studies prior to 1880 due to absence of  addresses

1)	Beveridge	2002	2)Diamond	and	Bodenhamer 2001		3)	DeBats and	Gregory	2011	4)	DeBats 2008	5)	Massey	and	Denton	1993			



Introduction
1880 was the first year that census noted the address of  the 
respondent

1860 and 1870 were years that the census recorded 
information about personal estate values, but these 
questions were removed beginning with 1880.



Problem Statement
Although census records are available for the years 1860-1870, 
additional research is needed to determine the residential 
location of  all individuals.

Census records must be geolocated and examined for a 
comprehensive understanding of  socioeconomic segregation



Study Area
o Washington, D.C. 

(1860)

o Nashville, TN 
(1860)

o Omaha, NE 
(1870)



Data
v city directories

v street directories

v census records

v (detailed) historical maps



Census Records
Some census attributes
◦ Real estate value (1850-1870)
◦ Place of  Birth
◦ Race
◦ Personal estate worth (1860-1870)
◦ Occupation
◦ Family Size 
◦ Slave owner (1860) – yes or no; number of  slaves (slave schedule)



Research Design: Data



Census Records & City Directories
These provide complete address information, 
occupation information, data on personal estate value, 
worth of  real estate… ideally, for each person 

Limitations:
◦ Women, people of  color, transient populations are 

under-represented in the city directories
◦ City directories are sometimes vague about residence 

locations



Street Directories



Historical base maps



Methods
v Dealing with missing/incomplete data

v Geolocating the records

v Mapping data

v Analyzing with index of  dissimilarity



Imprecise Data



Imprecise Data
Ward boundaries are listed for Washington, Nashville.



Creating Address Locators



Geocoded Records



Geocoded Records















Ethnic Separation, D.C.
Irish and German combined population – relative to the white, 
native-born population, had a dissimilarity index of  44.4 at the 
city block level

Massey and Denton (1993) calculated average of  index of  
dissimilarity – between native-born white population and these 
immigrant groups – to be 20-45 across American cities, using 
ward-level analyses, and the black-white index of  dissimilarity 
was thought to be similar



Racial Separation, D.C.
Free African American population – relative to the white, 
native-born population, had a dissimilarity index of  69 at the 
city block level among heads of  household

In other words, 69% of  heads of  household would have 
needed to relocate to achieve basic equilibrium.

Across all residents and all city blocks the dissimilarity index 
was 53.7 (rather than 18.7)





Digital Project
o Interactive Maps (Leaflet, JavaScript & HTML)

o Simple name search
o Popups with data
o Pre-defined queries rather than managing multiple layers

o Downloadable data

o Address locator files

o Interpretations



Map Design
o Ward-level map from 1857 paired up with 1860 data, rather than pairing 
1860 map, which didn't include this, with 1860 data
omaps with lot lines illustrate clustering 
o because the wards are important to underestimation/representation

o Households pinpointed, geolocated rather than aggregated to larger unit 
areas to illustrate the very small areas of  exclusion that were created de 
facto segregation in early modern American history, before many of  the 
more infamous formal laws and policies were adopted
o Pop-up details on individuals



dsps.lib.uiowa.edu/placingsegregation
lib.uiowa.edu/studio/projects



Filtering
Pre-sorted representative classes for occupation, ethnicity, race



Searching
Fuse JS used to parse text

Fuzzy search

Not case sensitive


