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Goal: geocode historical lynching locations in U.S.

B GeoNames X Project HAL x o+

« > C O B httpsi//people.uncw.edu/hinese/HAL/HAL - B €% Q project HAL

Project HAL: Historical American Lynching
Data Collection Project

Please send submissions and inquiries to both contact addresses below.

Elizabeth Hines,
Ph.D.

2:3"::" :er& Eliza Steelwater, Ph.D.
Geotogy T Independent Scholar
oNew Bloomington, IN
‘Wilmington, NC author@hangmansknot.com
28403

hinese@uncw.edu

Links to incoming information about lynchings

The Hangman's Knot: Lynching, Legal on_and Am

the Death Penalty, Eliza Steelwater

Orange County, NC lynching_of Cyrus Guy in 1869, Steve Rankin
Bayesian Analysis of HAL Data, Peter Larson

truggle

« Project HAL's history

« Scope and Purpose of Project HAL

« L3 g Definition

« Requests for texts and citations

ynching References (in progress)
utomated Lynching Data Submission Form
ownload HAL Excel File (Win zipped)

Figure 1: We will geocode these data
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Overview of lab exercise and problem set

1. Lab exercise
a) Geocode lynching data sample
b) Point-in-polygon analysis (lynchings per county)
2. Problem set
a) Create a map and boxplot, showing relationship between 100 lynching
locations and 1920 U.S. Presidential election results
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File Edit Format
‘-

Arial

View Insert

M2434

28 Wm. Gate:
21 wit Calvert
21 Unnamed Negro
26 Henry Brown
27 Unnamed Negro
30 Samuel Sykes
18 Jeft Brown

6 Unnamed Chinese

58EuBwssvwlowaao

+ | vicTiMs

X

Sheet 1 of 1

Styles

Sheet

Yuri

Data Tools

HAL.xls - LibreOffice Calc

Window  Help

We will use 2 methods to geocode these lynching locations:

nd Name,

Entered gir's room
Attempted murder
Attempted assautt (ape)
Assaulted gir

Cutting levee

Cutting levee

Assault

Murder

Murderous assaull
Murderous assaull
Complicity in murder

Formatted Display

English (Usa) | |

M. Zhukov

Match Case

Z
|

Matt Calvert

Charles Hart

Uncertain Kit Nabors.

Horace Muller
Davis Simms

Joseph Davis

Sam Wilbom




Method 1: Geocode using web service/AP| (OpenStreetMap)

¥ Result for Cambridge, M X +

) G O B hitpsy/nominatim openstreetmap.org/u
/- Nominatim search Reverse SearchByID About & Help
Simple  Seructured

conbidoe

> Advanced options
Data from AP request (debug output) Data last updated: 1 minute ago (Detait)
Cambridge, Middlesex

*

County, Massachusetts,
United States

Search for more
results.

East Wateriown i

Can@)dge

SRy ﬂm;;v-_//k v

Brighton =

h result, smallr red cicle i search postion (reverse geocoding)

Addresses and postcodes are approximate. Blue circle

© Openstreethap contributors

Figure 3: OSM Nominatum
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Method 2: Geocode offline, with gazetteer data (GeoNames)

B GeoNames. X+

> € O 8 hup geonames.org

GeoNames

The GeoNames geographical database covers all countries and contains over
eleven millon placenames that are available for downioad free of charge.

allcountries v

search | (zsvenc

enter a location, ex: "Paris”, "Mount Ev

York"47 9" (lat Ing)

Browse the names Information Download
+ Countries + About Geoames +1ofo
 Postal codes  Data Sources « Free Gazetteer Data
- Country statistics « User manual .
+ Recent modifications + Ambassadors and Team + Premium Data

+ Forum

<o Web Services

« Mailing list + Overview
+ Documentation

+ Commercial Support and
Consuling « Client Libraries

Hosting Partner

« veS server

Sponsoring

+ BestUK Casino « Casinofeberse

 NontopCasinorg « pelisivut.com

 Casino zonder Crus - Online Casino zonder Cruks

 Casino zonder Vergunning  + CasinoGam.uk + Non Gamstop Casinos UK
- Donations and Sponsoring

This work islicensed under a

Figure 4: GeoNames
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You will then do some point-in-polygon analysis to see how lynchings (as part of
broader voter suppression efforts) may have impacted vote share in 1920

*labos — QGls ® O @
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
r = @ o % ) ™A T < ==
= 9 Qe ppXlF 54 LOOR K-&8-6-5 %¥* Z &=~
RV ZARmEBED I ® 2

Browser @®

iRvte
Favorites

» 1 Spatial Bookmarks

» [ Project Home

Layers

vawT 3

® hal_gn

-

o
vl 705-100
[ HAL_sample
o GeoNames ADM2
e1920

2| V/Render @ePsGazs @

Coordinate | 24.64°-126.18° |9 Scale|1:14574086 | ~ | @ Magnifier 100% 2| Rotation [00°

Figure 5: 1920 Presidential elections results
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Your assignment: create (1) boxplot of vote share against lynchings, (2) map of
geocoded lynching locations vs. election results

Q a=m

Lynchings and 1920 Presidential Elaction

100 5]
80
F
g 60
?
2
5 a0
2
2
20 Lynchings and 1920 Presidential Election
® Lynchings (OSM geocoded)
Democrat vote share (%)
I o0-263
o W 263356
3560465
) 1 W 465-705
. 705-100

Lynchings (OSM geocaded)

Figure 7: Map

Figure 6: Boxplot
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You can make these plots in QGIS or in R. Instructions for both are below.

Democratic vote share in 1920 (%)

60 80 100

40

20

Lynchings and the 1920 Presidential election

T T
0 1

Lynchings (OSM geocoded)

Figure 8: Boxplot in R

L i (OSM and De ic vote share in 1920

Figure 9: Map in R

Yuri M. Zhukov

API-231 / GIS-PubPol / 11



We have three (and a half) sources of data:

Category Type Format Data source
Lynchings (sample) Table (non-geo) .csv Project HAL
County gazetteer Table .csv GeoNames

1920 county borders Vector (polygons) .geojson Newberry Library

+ 1920 election results

CQ Voting/Elections

These are all in the PS06.zip file posted on Canvas.

Let's open QGIS. ..
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https://people.uncw.edu/hinese/HAL/HAL%20Web%20Page.htm
http://www.geonames.org
https://digital.newberry.org/ahcb/
http://library.cqpress.com/elections

QGIS

Yuri M. Zhukov API-231 / GIS-PubPol / 11



QGIS

Always save your progress!
Go to Project — Save As...

*Untitled Projec

ettings
ctrlen ) 52 . 2
New from Template e 78
Open.. ctrlso e
Open From , Y
| opengecent ,
Close
save Ctrlss
SaveTo ,
Properties. Ctrleshiftp
| snapping Options.
Import/Export »
New rint Layout ctrlep
New Report.
Layout Manager.
Layouts 4
Models ,
Exit QGIS Ctri+Q
T 1legend entry removed. Coordinate 6091189 % Scale 1:84388984 |~ | @ Magnifier 100% | Rotation |0.0° 2| v Render @ unknowncRs @

Yuri M. Zhukov




QGIS Geocoding

R B

Geocoding
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QGIS Geocoding

Load the Project HAL data:
Layer — Add Layer — Add Delimited Text Layer...

0 % Data Source Manager ctrlsL - A, ) = - N
Create Layer »
ae V. /. @~ ®
Embed Layers and Groups. Ctrlsshift+R ®
Add from Layer Definition File .
Bm“y's'el N 1 Georeferencer... CtrleShift+T
1R Y ¢ @, Add PostGIs Layers... ctrlsshift+D
o ;“a‘;i'a‘f“‘;wkmm /; Add spatiatite Layer... CtrlsshifteL
» [ Project Home B Add MS SQL Server Layer....
: |, Add SAP HANA Spatial Layer.
tayers ) Add/edit Virtual Layer.
vaeT q @ Add WMS/WMTS Layer... Ctrleshiftsw
% Add XYZ Layer...
@ Add WCs Layer...
Add WFs Layer...
) Add ArcGIS REST Server Layer...
[, Add Vector Tile Layer...
1 Remove Layer/Group ctrl+D 5 Add Point Cloud Layer...
% Add GPX Layer...
oo Show Allin Overview
3 Hide All from Overview
Type to locate (CtrT¥K] Coordinate] 0005 %5 Scale | 11441242 |~ | @ Magnifier 100% 2| Rotation [00° 2| v Render @epscuzze @
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QGIS Geocoding

Open the file HAL_sample.csv in the HAL folder.
Geometry definition should be set to No geometry. Click Add °

Data Source Manager | Delimited Text ® @
| RN File name |/home/zhukov/Dropbox/HKS/ Teaching/API231/Problemsets/PS06/Data/HAL/HAL_sample.csv

..-,Vectar Layer name [HAL_sample Encoding UTF-8

v File Format

% Raster

©) CSV (comma separated values)
% Mesh

 point Regular expression delimiter
# Cloud

9 Delimited
© Text

Custom delimiters

» Record and Fields Options
iﬁ (LUZREE o Geometry Definition

-
. GPS Point coordinates
77 spatialite Well known text (WKT)

\ * No geometry (attribute only table)

4 PostaresQl

\l: ;Snfequ b Layer Settings
i Virtual Sample Data
e —
State Year Mo Day Victim
abe Text (string) - | 3 Integer (32 bit) ~ |122Integer (32 bit) ~ |12t Integer (32bit) ~ | < Text (string)
1 /sc 1921 9 8 Mansfield Butler
2 FL 1897 1 24 Pierson Taylor
3 Ms 1898 1 26 Unnamed Negro
4 AL 1888 3 29 Theo Calloway
5 FL 1899 6 1 Unnamed Negro
6 NC 1900 3 20 George Rittle
OHelp @add Dclose
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QGIS Geocoding

You should now see HAL_sample in your layer menu. But there are no points on
map, because the data are not geocoded.

labos — QGIs _N

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DEBRRX @erPRPP LOOR % & -G-8 G E¥I

OV 2 MED = @ @ e B
9 L 2

Browser B8

N
Favorites

» " spatial Bookmarks

» [® Project Home ~

.

Layers 8%
% V-3 »

B HAL sample

Type t te (Ctrl+ saved proje Coordinate| -0.85°0.591° |9 Scale 11441242 |~ | @ Magnifier| 100% 2| Rotation |0.0° *| V/Render #EPsGasze @
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© o[~ o

Open the Attribute Table for HAL_sample, navigate to the Field Calculator

State

show All Features .,

Year

1921
1897
1898
1888
1899
1900
1902
1887
1884

Victim
Mansfield ...
Pierson Tay...
Unnamed ...
Theo Callo....
Unnamed ...
George Rittle
Alonzo Will....
Wm. Herring

Unnamed ...

County

Aiken

Leon

Lauderdale

Lowndes
Marion
Moore
Pasco

clay

St. Tammany

QGIS

Race

Geocoding

Offense
Muderous ...
Attempted...
Assault
Murder

Aided in |

Informer
Rape
Murder

Murder

Note 2nd Name

LL George Ritter
LL Wm. Herrig

Uncertain L

County_full
Aiken county
Leon county
Lauderdale...
Lowndescc...

Marion co

Moore cou...
Pasco county
Clay county

St. Tamma...




QGIS Geocod

Create new field, Address, of type Text (string).
For the Expression, write concat (County_full,', ',State).
The Preview should show a county-state ID. Click OK

HAL_sample — Field Calculator J

Create a new field

Output field name |Address
Output field type | *>< Text (string) z
output field length Precision

Expression | Function Editor
3 =

lconcat (County full, ', ', State)|

T .| | string astring value
» Math
» Operators
» Rasters :  concat('sun', 'set') -
» Record and Attributes "sunset '
~ String - concat('a’,'b','c','d",
asdi ‘e') - 'abcde’
= e A D e LS « concat('Anno ', 1984) -
"Anno 1984'
format
Feature - > oot date « concat('The Wall®,
Preview: "Polk county, FL format_number - NULL) ~ "The Wall -

This layer does not support adding new provider fields. You can only add virtual fields

OHelp Ocancel || @ok |

Yuri M. Zhukov
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QGIS Geocoding

The new field should appear in the Attribute Table

HAL_sample — Features Tot:

State Year Mo Day Victim County Race Sex Mob Offense Note 2ndName  3rdName  County full  Address *

1 |sc 1921 9 8 Mansfield ... Aiken Blk Male LL Muderous ... NULL LL LL Aiken county  Aiken coun...
2 FL 1897 1 24 Pierson Tay... Leon Blk Male LL Attempted... NULL LL LL Leon county  Leon count...
3 |Ms 1898 1 26 Unnamed ... Lauderdale  Blk Male LL Assault Uncertain LL LL Lauderdale... Lauderdale...
4 AL 1888 3 29 TheoCallo... Lowndes  Blk Male LL Murder LL LL LL Lowndesc... Lowndesc...
5 FL 1899 6 11 Unnamed ... Marion Blk Male Blk Aidedinly... NULL LL LL Marion cou... Marion cou...
6 NC 1900 3 20 George Rittle Moore Blk Male LL Informer LL George Ritter NULL Moore cou... Moore cou...
7 FL 1902 7 29 Alonzo Will... Pasco Blk Male LL Rape LL LL LL Pasco county  Pasco coun.

8 AR 1887 12 29 Wm. Herring  Clay wht Male LL Murder LL Wm. Herrig LL Clay county  Clay count

9 LA 1884 10 24 Unnamed ... st.Tammany Blk Male LL Murder Uncertain LL LL St.Tamma... St.Tamma...

show All Features
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QGIS Geocoding

To access the OSM/Nominatum geocoder, go to Processing — Toolbox

1abos — QGlIs

Progessing [EE3
% Toolbox Ctri+Alt+T

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh

ObEBE&ERK O» o

*#: Graphical Modeler... Ctrl+Alt+G
@@V, 2w A History. CtrlsAltsH L |
Results Viewer ctrl+Alt+R

o Edit Features In-Place
Browser 2@

JET®*O

Favorites 3
» [I* spatial Bookmarks
» [¥ Project Home L
‘ y
Layers 5]}
o -

|__E HaLsample |

Type L te (Ctrl+ Saved projec Coordinate| 0.483°1.616° |5 Scale|1:1441242 |~ | @ Magnifier| 100% +| Rotation |0.0° < v/Render @EpsGasze @
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QGIS Geocoding

In the Processing Toolbox panel, go to Vector general menu — Batch
Nominatum geocoder

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
0 BER® Oee < @-0-
LAY T 5=

Browser Processing Toolbox
JRTYT*O *® e N

Favorites e
Spatial Bookmarks
» [ Project Home E

» (O Recently used
» @ Cartography

» @ Database

» @ File tools

» @GP

» @ Interpolation

» @ Layer tools

» @ Mesl

» @ Network analysis
»

»

»

»

»

»

»

Layers
:

Q@ Plots
@ Raster analysis
@ Raster creation
@ Raster terrain analysis
@ Raster tools
@ Vector analysis
@ Vector creation
@ Vector general
Assign projection
* Convert layec tial
" Convert sp|Batch Nominatim geocoder
Create attr Algorithm ID:
Create spa|“native:batchnominatimgeocoder
Define ShapeFile projection
Delete duplicate geometries
Delete duplicates by attribute

Patact datacat chanmac

Typet te (Cerl+ Coordinate| 0.893°1.083° | Scale 11441242 |~ | @@ Magnifier| 100% 2| Rotation |00° 2|V Render @gPsGuize @
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QGIS Geocodi

Set Input layer = HAL_sample and Address field = Address.
Save the output to a file called hal_osm.geojson. Click Run

Batch Nominatim Geocoder

Parameters | Log Batch Nominatim
Input layer geo‘:Oder
HAL_sample ~| \‘ thm performs batch

using the Nominatim
yer string

Address field
abc Address z
Geocoded

hg/aP1231/Problemsets/Psos/output/ RN © || ...

v Open output file after running algorithm

0%

@ Help Advanced ~|| Runas Batch Process... @cClose ‘ Qrun ‘
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QGIS Geocod

After running, the log may tell you that some addresses could not be geocoded.

Click Close

Parameters | Log

pe=none&subsetIndex=no&watchFile=no’, "OUTPUT
: ' /home/zhukov/Dropbox/HKS/Teaching/API231/
ProblemSets/PS06/0utput/hal_osm.geojson’ }

The Nominatim geocoder data is made available by
OpenStreetMap Foundation and contributors. It is provided
under the ODbL license which requires to share alike. Visit
https://nominatim.org/ to learn more.

N ult For B unty, LA

ult For unty, LA

Error geocoding St. James county, LA: Error transferring
https://nominatim.qgis.org/search?
format=json&addressdetails=1&g=5t. James county, LA -
server replied: Service Unavailable

No result for Avoyelles county, LA

Execution completed in 122.50 seconds (2 minutes 3 seconds)
Results:

{'OUTPUT': '/home/zhukov/Dropbox/HKS/Teaching/
API231/ProblemSets/PS06/0utput/
hal_osm.geojson'}

Loading resulting layers
Algorithm "Batch Nominatim geocoder” finished

Batch Nominatim Geocoder

Batch Nominatim
geocoder
This algorithm performs batch

ing using the Nominatim
against an input layer string

ng the geocoded
number of

0%
@ Help Advanced ~|| Runas Batch Process... @close | |@change Parameters
Yuri M. Zhukov GIS-PubPol




QGIS Geocoding

You should see the geocoded points in the main project window, and a new layer,
hal\_osm. Let's plot it against an historical county boundary shapefile.

*labos — QGIS 5 @
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
=] s s ® O 50D 0D (D ™ 2 =
DEERRY Qe pLPHPL Jd Loo & VE % Z =
BR@ViZwmBEW 4 = ® 2 H
) L 2
Browser EE)
LR TH®HO
Favorites =
» " spatial Bookmarks
» [® Project Home ~
‘ v
Layers [EE)
j® V&3 » °
oo
HAL_sample ° . ° °
s & o ® ¢ °
. R R o e .
° o d $ o F}
0% e °
°
. o o o . L,
°
® o o % .
L ° ° .
. L3 s
oo
1)
Type te (Ctrl+ Coordinate| 46.5°-77.2° |9 Scale|1:11842968 ~ | (@ Magnifier| 100% 2| Rotation | 0.0° 2V Render #epscasze @
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QGIS Geocodi

Go to Layer — Add Layer — Add Vector Layer....
Navigate to €1920.geojson file in Data/Counties folder. Add it to the map.

Data Source Manager | Vector B (&

Source Type

u\/: Vector

* File Directory Database Protocol: HTTP(S), cloud, etc.

LT Raster
. Encoding Automatic -
<1
iy Mesh
Source

@- Point
# Cloud

« Delimited

Vector Dataset(s) he/‘zhukov/Dropbox,’H KS/Teaching/API231/ProblemSets/PS06/Data/Counties/SREFIN e Fel) |

v Options

Consult GeoJSON driver help page for detailed explanations on options

FLATTEN_NESTED_ATTRIBUTES  <Default> -

#,, spatiaLite NESTED_ATTRIBUTE_SEPARATOR
T, postgresq FEATURE_SERVER_PAGING <Default> -
J). MssaL ARRAY_AS_STRING <Default> -
b

IR DATE_AS_STRING <Default> -

Virtual

Layer
4 sAPHANA

@ Help @Add @ Close

=5 WMS/
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QGIS Geocodi

Looks about right. Now let's try geocoding with gazetteer data.

*labos — QGIS 5 @
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
3 es m @ o Q) = »
D EH E’j ma {'J Pagy =y 2 20 D @~ v mm v
aeV.iAaRER e H
Browser L] P — .
IR TYHO =
Favorites =
» [* spatial Bookmarks
» [9 Project Home e
«
Layers ]
T,
H-H ot HH
« i
T
-
e
)
i
T rS
TTTL] ®
T
T
Type t cate (Ctrl+K Coordinate| 36.63°+123.17° | Scale | 1:11842968 |~ | @@ Magnifier | 100% < | Rotation |0.0° < V/Render ®EPsc3s @
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QGIS Geocoding

Add the GeoNames gazetteer to the project, using Add Delimited Text
Layer. ... Load GeoNames_ADM2.csv from the Data/GeoNames folder.
Set X field = longitude and Y field = latitude

Data Source Manager — Delimited Text - 0 x
“ File name Teaching/API23' leoNames_ADM2.cs |
Layer name GeoNames_ADM2 Encoding UTF-8 -

 Vector
v File Format

" Raster

» * CSV (comma separated values)
A% mesh "

R Regular expression delimiter

* Cloud Custom delimiters
9, Delimited
© Text

LIRREEEY | ceometry Definition

» Record and Fields Options

5 oPs O G Xfield | longitude - | Zfield -
74 spatialite I ¥ field | latitude - | Mfield -
(0

;; :::Z’:SQ No geometry (attribute only table) Geomw‘z:: (::::Zt; wes s —
* sener » Layer Settings

iwai Virtual
1% Layer Sample Data
geonameid name asciiname 4
iinteger (32bit) - | #cText (string) - | < Text (string) _~ | < Text (string)
1 4047434 Russell County Russell County Comitatul Russell Comte de Russell,Comté d¢
2 |4048080 Long County Long County Comitatul Long,Comte de Long,Comté de Lot
» OGCAPI - PP Boone County Boone County Boone,Boone Kun,Boone Kin,Boone konderr
G 4 |4048572 Rowan County Rowan County Comitatul Rowan,Comte de Rowan,Comté de
& wes 5 14049189 Bibb County Bibb County 8ib srjan,Bibb,Bibb County,Bibb Kun,Bibt: _

Add_| | @close

@relp [
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QGIS Geocoding

The centroids for (contemporary) counties should appear in the project window.

*labos

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
DEERE: BerrapPp -4
aA@eV:ARED

Browser =)

IR THO

Favorites <
» [* spatial Bookmarks

» [9 Project Home -
i

S
Layers )
v @ ® »
v/ ® hal_osm
° GeoNames_ADM2 's.
v [ ] et920 5
HAL_sample o,

et cate (Ctrl+K Coordinate| 46.95°-108.4° | Scale 1:11842968 v | @@ Magnifier | 100% < | Rotation |0.0° < V/Render ®EPsc3s @
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QGIS Geocoding

In the Attribute Table, we see that

- asciiname field in GeoNames_ADM2 corresponds to County_full i
HAL_sample
- adminl_code corresponds to State

We can use these to create a unique key to match on

GeoNames_ADM2 :: Features Total: 3148, Filtered: 3148, Selected: 0
- e

HAL_sample :: Features Total: 100, Filtered: 100, Selected: 0
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QGIS Geocoding

Open the Field Calculator for GeoNames_ADM2.

Create a new variable called address_gn of type Text (string).

Set Expression to lower(concat(asciiname,', ',adminl_code)).
The Preview should show a lower case county-state ID. Click OK

GeoNames_ADM2 — Field Calculator x

Create a new field

Output field name  address_gn
Output field type | +< Text (string)
Output field length Precision

Expression | Function Editor

: B
lower(concat(asciiname,', ',adminl _code))] ~ string -
ascii
char
concat
format
format_date lower(string)
format_number
A IEAD Jpwe eft

length
T — 57170 the strng tocomvertto
Feature 4047434 v 3

Ipad lower case
Preview: russell county, al regexp_match

Converts a string to lower case
letters.

This layer does not support adding new provider fields. You can only add virtual fields,

@ Help

Ocancel || @ok |
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QGIS Geocoding

Now open Field Calculator for HAL_sample.
Create the same new field, address_gn, of type Text (string).
Set Expression to lower (concat(County_full,', ',State)). Click OK

HAL_sample — Field Calculator %
Create a new field

Output field name address_gn
Output field type | +c Text (string) -
Output field length Precision

Expression | Function Editor

1

llower (concat (County full,', ', state))] feature e
geometry
id

row_number
» Aggregates
' Arrays
» Color

w | A ' » Conditionals

= * / I t ) [(\n » Conversions
» Date and Time
» Fields and Values
» Files and Paths. -

Feature ~ 4

Preview: 'polk county, fI

This layer does not support adding new provider fields. You can only add virtual ields.

@Help

Qcancel || QoK |
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QGIS Geocoding

Now we are ready to join these layers. Double-click HAL_sample layer to bring up
the Properties window. Open the Joins tab, and click the + button.

Layer Properties — HAL_sample — Joins.
Setting Value
@ information [
33 Source
¥ symbology
€3 Labels
€D Masks

7 30 View

-
" Diagrams

i ress

B Attributes
Form

a Auxiliary
Storage
8B actions
® pisplay
& Rendering
€8 Temporal
" Variables
o Elevation

B/ metadata

TR Dependencies SN YT EINE. @apply |[Ocancel [ Qok |
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Set Join layer = GeoNames_ADM2, with address_gn as the join and target field.
Check the box next to Custom Field Name Prefix and enter gn_ in the box.

Click OK.

‘Add Vector Join x

Join layer GeoNames_ADM2
Join field ac address_gn
Target field anc address_gn

v| Cache join layer in memory

Dynamic form
» Editable join layer
» Joined Fields
v v/ Custom field pame prefix

oo ]

@Help Ocancel || Qok |
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QGIS Geocoding

The new join should appear in the Joins tab

Layer Properties — HAL_sample — Joins

Setting value
=~ Join layer GeoNames_ADM2
@ information Join field address_gn
Target field address_gn
38 source Cache join layer in virtual memory v
Dynamic form
% symbology Editable join layer
Upsert on edit
& Labels Delete cascade
Custom field name prefix an_
B Masks Joined fields all
7 30 View
Diagrams
B rews
Attributes
Form
o« Joins
ﬁ Auxiliary
Storage
O® Actions
® oisplay
4 Rendering
& Temporal
Variables
/¥ Elevation
| Metadata
E #)(=I[
M Dependencies [ @elp || syle - ©apply || Ocancel || @ok |
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QGIS Geocoding

If you click on the Fields tab, you should see the new fields appended to
HAL_sample

Layer Properties — HAL_sample — Fields

@ information —[d - Name Alias Type Typename  Length  Precisio
w0 State Text (string) text o o
33 Source
g Year Integer (32 bit)  integer o [
% symbology w2 Mo Integer (32 bit)  integer o o
€3 Labels 1213 Day Integer (32 bit)  integer o 0
@0 Masks #c 4 Vicim Text (string)  text o 0
e 5 Counl Text (strin text o [
7 30 View & (string)
w6 Race Text (string) text o o
Diagrams
w7 Sex Text (string) text o o
5§ Mob Text (string)  text o o
[ ]EEEs w9 Offense Text (string) text o 0
Form
. 10 Note Text (string) text o o
« 1 Joins
" 11 2nd Name Text (string) text o o
ﬁ Auxiliary
Storage e 12 3rd Name Text (string) text o [
°© Actions ac 13 County_full Text (string) text o o
® pisplay <14 gn_geonameid Integer (32 bit)  integer o 0
<15 n_name Text (strin text o [
& Rendering gn (string)
416 gn_asciiname Text (string) text o o
€8 Temporal
<17 gn_alternatenames Text (string) text o o
Variables <18 gn_latitude Decimal (double) double o 0
o Elevation «€19 gn_longitude Decimal (double) double o 0
l‘ Metadata €20 gn_feature_class Text (string) text o o -
T8 Dependencies S YINISRTIFTVIRE. @apply || Ocancel || @ok |
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You can also open the Attribute Table for HAL_sample. Do you see the

coordinates?
HAL_sample — Features Total: 100, Filtere,
g LV E DK 2 E = B

Note 2ndName  3rdName  County_full address_gn jn_geonameic gn_name gn_asciiname _alternatenam gn_latitude gn_longitude n_feature_clasn_feature_codn_coui™
1 ILL L ILL Aiken county aiken coun... 4569073 Aiken County Aiken County Aiken,Aike... 33.54437 -81.63474 A ADM2 us
2 ILL L ILL Leon county leon count... 4161831 Leon County Leon County Comitatul ... 30.45804 -84.27788 A ADM2 us
3 Uncertain ILL ILL Lauderdale... lauderdale ... 4433028 Lauderdale... Lauderdale... Comitatul... 32.40429 -88.66254 A ADM2 us
4 ILL L ILL Lowndes c... lowndes co... 4073885 Lowndes C... LowndesC... Comitatul... 32.15475 -86.65011 A ADM2 us
5 ILL L NULL Marion cou... marion cou... 4163456 Marion Cou... Marion Cou... Comitatul ... 29.2102 -82.05668 A ADM2 us
6 ILL George Ritter ILL Moore cou... moore cou... 4480053 Moore Cou... Moore Cou... Comitatul ... 35.31072 -79.48131 A ADM2 us
7 ILL ILL ILL Pasco county pasco coun. 4167895 Pasco County Pasco County Comitatul ... 28.30674 -82.43887 A ADM2 us
8 ILL wm. Herrig  NULL Clay county  clay county... 4105899 Clay County Clay County  Clay,Clay C... 3636839 -90.41738 A ADM2 us
9 Uncertain ILL ILL St. Tamma... st.tamman... LL ILL ILL ILL LL ILL ILL ILL L~
; :

show All Features _ |
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To display the geocoded locations, we need to export the joined file and re-import it.
Right-click on HAL_sample and go to Export — Save Features As....

*lab0o6 — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processing Help
DEBER® (O R LB En CERIE = -
BV ZwBR g @ @ 2 B

@E
= = ¥ Layer aved vector layer to /home/zhukov/Dropbox/HKS/Teaching/API231/Pre Sets/PS06/0utput j Q
2 ¢ L] - = . -
0 = 5
Favorites B o o
» [* spatial Bookmarks 5
» [ Project Home - =
i v &
Layers BE ® @
o [ » » o
B et :
T e Count olo ‘s
v o Geo :
/[ etsi = Show Labels 3 .Y
Copy Layer e 3
Rename Layer S
L] Duplicate Layer o,
C1 Remove Layer... ol
ol
Move to Top
Move to Bottom 00Ok
Open Attribute Table o
1ol
Filter.
5 5
Change Data Source... e
port —
Styles »
Add Layer Notes... Save as Layer Definition File.
Properties. ..
Type to lo. +K) Coordinate| 37.5°-123.44° | Scale|1:11842968 |~ | @ Magnifier| 100% 2| Rotation [0.0° 2 [v/Render @EPsGu3ze @
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QGIS Geocoding

Save the file as hal_gn.csv (comma separated values)

Save Vector Layer as.

Format Comma Separated Value [cSV] M
File name  [Ks/Teaching/AP1231/Problemsets/Pso6/Output/[EIEREE < |
Layer name

CRS. invalid projection M
Encoding UTF-8 -

» Select Fields to export and their export options
v/ Persist layer metadata

v Geometry

Geometry type Automatic -

v || Extent (current: none)

@ Help v/ Add saved file tomap | @cancel | @
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QGIS Geocoding

(Re-)import hal_gn.csv, using Add Delimited Text Layer....
Set X field = gn_longitude and Y field = gn_latitude.
Set CRS = EPSG:4326

Data Source Manager | Delimited Text _N-N

“ File name Teaching/API23' Output/hal_gn.csv

Layer name hal_gn Encoding | UTF-8 -
v File Format
* CSV (comma separated values)
Regular expression delimiter
Custom delimiters

9, Delimited
Sl » Record and Flelds Options
LIRREEEY | ceometry Definition

" GPS ® Point coordinates Xfield | gn_longitude - | zfield -
74 spatialite ¥ field | gn_latitud - | Mfield -
* 5P Well known text (WKT) eciion_atinuce e
(53 DMs coordinates
PostgresQl
& No geometry (attribute only table)  Geometry cRs | EPSG:4326 - WGS 84 =
). MssQL
# Server
» Layer Settings
iva Virtual y =
1% Layer Sample Data
State Year Mo Day. Victim =
e Text (string) - |22Integer (32 bit) - | 12Integer (32 bit) ~ | 122 Integer (32 bit) ~ | = Text (string)
1.sC 1921 9 8 Mansfield Butler
2 |f 1897 1 24 Pierson Taylor
4 OGCAPI- 3 |Ms 1898 1 26 Unnamed Negro
e 4 AL 1888 3 29 Theo Calloway
5 |FL 1899 6 1 Unnamed Negro
OHelp | @add || @close

Yuri M. Zhukov




Geocoding

QGIS

The new geocoded locations should appear on the project window.
Now let's do some point-in-polygon analysis!

Project Edit View Layer Settings Plu
b R O%
BQVCAMmED

Browser B® = g
I THO 2 &
Favorites - KO 2l o
v o Q
» [* spatial Bookmarks 3 N
» [ Project Home ST Eleq°
. )
Layers B8 o ol
« 4T 3 » 594
vl halgn S
v/ ® hal osm o 9
HAL_sample
V| © GeoNames_ADM2
vI[] e1920 o\ e

Coordinate| 44.17°:9232° | Scale|1:11842968 |~

& Magnifier| 100% | Rotation |0.0°

</ VIRender & EPSG4326

-]

Yuri M. Zhukov AP
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Navigate to Vector menu — Analysis Tools — Count Points in Polygon.
Select Polygons = €1920, Points = hal_osm. Name the count field lynch_osm,
and save the output to €1920_osm.geojson. Click Run

Count Points in Polygon x

‘
Parameters | Log Count points in
Polygons polygon
1920 [EPSG:4326] v ‘Li‘ {‘ | This algo rthm takes a point
Points
hal_osm [EPSG:4326] R IRN
Weight field [optional] layer, t)hi]\‘mrrf:’t Z?\;éc\‘t\ onal
- field with the points coun

corresponding to each pol

Class field [optional]
An optional

Count field name
lynch_osm for each point containe:
@ polygon.

hPI231/ProblemSets/PS06/0Output; EEENED Ball..

v| Open output file after running algorithm

0%
@Help || Advanced - || Runas Batch Process... ©close || QRun |
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You may see a warning about “No spatial index exists..."”. You can ignore it here

Count Points in Polygon X

Count points in
polygon

This algorithm takes a points layer
and a polygon layer and counts

e number of points from the

st one in each polygons of the

2 second one.

ersi

Algorithm started at: 2024-02-17T09:43:29 A new polygol

ayer is

" ' generated, with the exact same
::l[?l?tn;ahrr:m?::r“st points in polygon’ starting... content as the Input polygons
{ 'CLASSFIELD' : '', 'FIELD' : 'lynch osm’, layer, but containing an additional
"OUTPUT' : '/home/zhukov/Dropbox/HKS/Teaching/ feld with t_hf pornts Coun®
API231/ProblemSets/PS06/0utput/ corresponding to each polygon
€1926_osm.geojson', 'POINTS' : */home/zhukov/ An optional wei
Dropbox/HKS/Teaching/API231/ProblemSets/PS06/ used to a v

Qutput/hal_osm.geojson', "POLYGONS' : '/home/ point. If s
zhukov/Dropbox/HKS/Teaching/API231/ProblemSets/ will be the sum of th

PS06/Data/Counties/el1920.geojson", 'WEIGHT' : for each point contained by t
} polygon.
Alternati
= can be specif
classified based ol
attribute, and if several points b
18% Cancel
O Help Advanced - @close
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Repeat this process with hal_gn as the points layer. Name the count field
lynch_gn, and save the output as €1920_gn.geojson

Count Points in Polygon

Parameters | Log Count points in
Polygons POlngl’\
€1920 [EPSG:4326] ~| \‘ s algorithm takes a points layer

on layer and counts

Points
hal_gn [EPSG:4326] 0 [
generated, with the exac
Weight field [optional] A e

- field with the points count
corresponding to each pol

Class field [optional]
Id can be

Count field name

lynch_gn

Count

j/API1231/Problemsets/Pso6/output/EFINEET « || ....

v Open output file after running algorithm

0%

@ Help Advanced ~|| Runas Batch Process... @cClose ‘ Qrun ‘

GIS-PubPol
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The two new layers e1920_osm and €1920_gn should appear in the project window

DEARREM 0
aeV.iAaRER

Browser e®
iRY®TO
Favorites =

» [* spatial Bookmarks
» [9 Project Home -
i

*labos — QGIS

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Processi

P ¢

Layers )

Lg
® hal_osm
HAL_sample
° GeoNames_ADM2
1920

Coordinate| 27.59°+123.44° | ¥ Scale 1:11842968

& Magnifier | 100%

Rotation | 0.0°

R B e

® * B
<.

V| Render @ EPSC:4326

IE-=-

L]

Yuri M. Zhukov
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We can try plotting these new count variables through Layer Properties —
Symbology. You will notice right away that there are not many unique values.
| used Natural Breaks with 3 classes, but you can try other options.

Layer Properties — e1920_osm — Symbology
= Graduated
@ information I 1.2 lynch_osm <€
symbol -

38 source

Legend format |%1- %2 >recision €@ |2] VI Trim
Color ramp -

Classes | Histogram

& symbology
€3 Labels
€BD Masks

symbol ~ Values Legend
v 0.000-0.000 0-0
vl 0.000-1.000 0-1

T, Diagrams vl 1.000-2.000 1-2

i Ficos

B Attributes
Form

7 30View

= 1 Joins
ﬁ Auxiliary
Storage
°© Actions
@ Display
& Rendering

& remporal

" Variables

Mode | £ Natural Breaks (Jenks) ~ Classes B g
Classify || & || = | Delete All Advanced -
ol Elevation
V! Link class boundaries
Bl metadata
» Layer Rendering

T8 Dependencies I YIPRRl YIS @apply || Ocancel |[ @ok |
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The resulting distribution should look something like this

*labos — QGIS 5 @
Project Edit View Layer Settings Plu

DEER&E Y
AQV. A wEBN 4

Vector Raster Database Web Mesh Processing Help

D o R L

Browser @
LevTe
Favorites

» [* spatial Bookmarks
» [9 Project Home -
i

Layers

- v/ e1920_osm
v/[]o-0
vilo-1
vill1-2
* hal_gn
® hal_osm

| HAL_sample N

GeoNames_ADM2
1920

+K) Coordinate| 38.22°+122.94° |¥ Scale|1:11842968 v | @ Magnifier | 100% | Rotation |0.0° < V/Render ®EPsc3s @
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Let's create “dummy” variables indicating whether at least one lynching occurred in
each county. Open Field Calculator for e1920_gn, create new field, Lynchings
of type Integer, with Expression set to lynch_gn > 0. Click OK

€1920_gn — Field Calculator X

V| Create a new fleld Update existing field
Create virtual field

Output field name |[TEIEGEH |
Output field type | 122 Integer (32 bit) -
Output field length |10 |2 Precision

Expression | Function Editor

1

lLynch_gn > 9 feature E

geometry
id

row_number
Aggregates
Arrays.
Color
Conditionals
Conversions
S | I VA Il T S B L Date and Time
Fields and Values
Feature ARKANSAS - » Files and Paths
Fuzzy Matching

Preview: 1

~ You are editing information on this layer but the layer is currently not in edit mode. IF you click OK, edit mode will
e automatically be turned on.

@Help Qcancel || QoK |
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Do the same for €1920_osm, with Expression set to lynch_osm > 0

V' Create a new Field

Create virtual field
Output Field name | Lynchings
123 Integer (32 bit)

Output field length 10

Output field type

Expression | Function Editor

3

0 I I A T )
Feature | ARKANSAS

Preview: 1

automatically be turned on.

@Help

Update existing Field

< | Precision

feature
geometry
id

row_number
Aggregates
Arrays

Color
Conditionals
Conversions
Date and Time
Fields and values
Files and Paths.
Fuzzy Makching

You are editing information on this layer but the layer is currently not in edit mode. If you click OK, edit mode will

Qcancel || Qok |

Yuri M. Zhukov
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When finished, right-click on €1920_osm and e1920_gn, uncheck Toggle Editing

SNOW Feature Lounc
= show Labels *labos — QGIS a O
Project Edit |  CopyLayer
0 Rename Layer 0P ge) (WL
a@V L Duplicate Layer =
[1 Remove Layer... K

-9 MoetoTop @ 12 a» @

r Raster Database Web Mesh Progessing Help

Browser Move to Bottom <

[L & T @ | Open Attribute Table

Favorites |l SRR S
» [I* spatial Ba [} Save Layer Edits

» [ Project HC ¢y rrent dits »

Layers
o @ wT | - HAHH
set Layer Scale Visibility... :

Layer CRS >

Export g

1
Styles * }
v 0- Add Layer Notes... m
| -
vlo-|  properties...

© GeoNames_ADM2
1920

Type to locate (Ctrl+K) Togglesth Coordinate| 3554°-123.3° | Scale|1:11842968 |+ | @ Magnifier | 100% <| Rotation | 00° < [v/Render @ EpsGa3zs @
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Save your changes when prompted. Do this for both layers

*laboé

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

heBRRY U eplk

&) o)
X M P LD

BOV.AREDB £/ B T oo =
B BB e KRR 9

Browser B

LeT®*e =
Favorites =

» I" spatial Bookmarks
» [ Project Home =3
‘

Layers
B ®T&G-R
~ v 7 e1920_gn

@ Do you want to save the changes to layers e1920_osm?

@ close without saving || @ cancel || J save

® GeoNames_ADM2

e1920

Coordinate| 3554°1233° |8 sScale|1:11842968 |~ | @ Magnifier| 100% 2| Rotation |0.0° 2| v/Render @ gpsGaszs @
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Let's examine the relationship between lynching locations and local electoral
preferences. Plot the variable DemMajPct in €1920_osm, with a red-to-blue color
ramp (Equal Count with 5 classes)

Layer Properties — e1920_osm — Symbology

= Graduated -

@ information I 1.2 DemMajPct -1(e
3 source symbol -
Legend format |%1- %2 >recision €@ |2] VI Trim
& symbology
Colorramp | I
€3 Labels
Classes | Histogram
€BD Masks
symbol ~ Values Legend
7 30View | 0.000-26.298 0-263
. vl 26.298-35590 263-35.6
4 Diagrams vl 35.5¢ 6.750 35.6-46.8
vl 46.750-70528 46.8-70.5
. Fields vl 70.528 - 100.000 70.5 - 100
[ Attributes
Form
« 1 Joins
&) Auitary
Storage
& Actions
@ Display
& Rendering
& remporal
Mode | E:f Equal Count (Quantile) ~ cl: =
Variables coe q (Q ) asses (B ]
Classify || & || = | Delete All Advanced -

ol Elevation
¥/ Link class boundaries
Bl metadata

» Layer Rendering

T8 Dependencies I YIPRRl YIS @apply || Ocancel |[ @ok |
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The lynching locations appear to be mostly in southern Democratic Party
strongholds, but let's look at this more systematically

DEEm®e O ) , G E %3
BP VoA WD , = W @ @~ H

Browser B
T ®6
Favorites k-
» " spatial Bookmarks
» [® Project Home ~
‘ v
Layers [l
« @l ® T Bo»
® hal_gn
- €1920_gn
v[]o-0
vilo-1
villi-2
V! ® hal_osm
~ VI 9/e1920 osm
vl o-263
vl 263-35.6
vl 356-46.8
v/l s6.8-705
v/l 70.5-100

= HAL_sample
& GeoNames_ADM2
[ e1s20

Type to locate (Ctrl+K) Coordinate | 24.64°126.18° | Scale |1:14574086 |~ | @ Magnifier| 100% 2| Rotation |0.0° 2| ViRender &epscazzs @
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To enable a variety of statistical plotting functions in QGIS, we need to enable the
Data Plotly plugin. Go to Plugins — Manage and Install Plugins

labos — QGis

Project Edit View Layer Settings |AUL[UH Vector Raster Database Web Mesh Progessing Help
0 RIE N IS - vonoge ond nstall Pugins .. 1O M- OEEIE-=-5 -

= 2
@ Python Console Ctrl+Alt+P

BV ZwBR J W Gy @ @ -~ B
9 ®

Browser @6
DReTTe
Favorites

» [* spatial Bookmarks
» [¥ Project Home -

Layers @

& 4 T B »
 hal_gn

- 1920_gn

v 0-0

vilo-1

vill1-2

® hal_osm

- V107 1920 osm
vilo-263

<

vl 263-35.6
v [l 356-468
v Il 468-70.5
v/ Il 705-100
[£ HAL_sample
© GeoNames_ADM2
[ e1s20

Ctrl+K Coordinate | 53.95°-111.97° | Scale|1:14574086 |~ | @ Magnifier| 100% 2| Rotation [0.0° 2 [v/Render @EPsGu3ze @
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Search for plotly and install the plugin

Plugins | All (1192)

plotly
# Data Plotly
1 inscalled Data Plotly
) ool D3 Plots for QGIS
b Install from Draw D3 plots in QGIS
i
* Settings 110 rating vote(s), 221438 downloads
Tags
More info ge bu er code repository
Author Matteo Ghetta (Faunalia)
Available version (stable) 4.1.0 updated at Wed Nov 15 08:40:53
2023
Install Plugin
@Help ©cClose

Yuri M. Zhukov
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Make sure the the box is checked next to Data Plotly after installation

Plugins | All (1192)

o0 Plugin installed successfully
E’ Installed plotly

’- Notinstalled [JEARESLIERL Y

Data Plotly £

D3 Plots for QGIS

wy, Install from
F zIP

# Settings

Draw D3 plots in QGIS
110 rating vote(s), 221438 downloads

Category Plugins
Tags

More info ep
repository
Author Matteo Ghetta (Faunalia)
Installed version 4.1.0
Assmilahin uareian fedahla) 11

O uimedntad a8 Wad Maus 15 18- AN-E3

Uninstall Plugin Reinstall Plugin

@close

| @Help |
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To access Data Plotly, activate the Plugins Toolbar.

Go to View — Toolbars — check box next to Plugins Toolbar

Vector Raster Database

ugins
New Map View CtrisM LI

0

= & v
— 3D Map Views ’
\Q @ Va ) Pan Map o T R
i Pan Map to Selection Ky
# zoomIn Clri+Alts+
Browser
# Zoom Out Clri+Alts-
QRT| y §
" @, dentify Features Ctrlsshift+
Favorites
Measure »

» [* spatial Bo
» [¥ Project Hq ¥ Statistical Summary
‘ Elevation Profile

s 1 L+Shif
¥ Zoom Ful Ctrleshift+F
« 4 ® T -
© Zoom to Selection Ctrls)
& hal_g
- 1920 + Zoomto Layer(s)
vi[ Jo-{
VIl 0- 1 zoom Last
vl

Decorations
Preview Mode Advanced Digitizing Teolbar

Show Map Tips Annotations Toolbar
| W New spatial Bookmark... ctri+B v/ Attributes Toolbar
* show spatial Bookmarks Ctrleshift+B | v/ Data Source Manager Toolbar
_sam % show Spatial Bookmark Manager Database Toolbar
° GeON 1 Refresh Fs jtizing Toolb:
[] er520 & Refres v Digitizing Toolbar
Layer Visibility +| ¥ Help Toolbar
Panels »| ¥/ Label Toolbar
Toggle Full Screen Mode F11 v| Map Navigation Toolbar
Toggle Panel Visibility Ctrl+Tab Mesh Digitizing Toolbar
Typetolod oqqle Map Only [T 23 el [ Plugins Toolbar o) rEiny |

Yuri M. Zhukov GIS-PubPol
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The icon for Data Plotly can be tricky to find.
Look for an icon that looks like a statistical graphic, as shown here |. Click on it

lab 8 E

DEBREYK (% & LrOR
BQVARED / / =49= - @
9

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
R H-& B

ws the DataPlotly dock

Browser L]
QYR

Favorites =
» [* spatial Bookmarks
» [¥ Project Home -

Layers @

& 4 T B »
 hal_gn

- 1920_gn

v 0-0

vilo-1

vill1-2

® hal_osm

- V107 1920 osm
vilo-263
vl 263-35.6
v [l 356-468
v Il 468-70.5
v/ Il 705-100

[£ HAL_sample

© GeoNames_ADM2
[ e1s20

<

Type to locate (Ctrl+K) Coordinate | 54°-107.49° |9 Scale |1:14574086 |~ | @ Magnifier 100% 2| Rotation [0.0° 2 [v/Render @EPsGu3ze @
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This should open a new DataPlotly panel in the project window.

labos

Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help

DeEBRE¥ O% A LUOR H-&-

LAY AY 1 = o | =
9

Browser DataPlotly
ORYTO & Plottype " scatter Plot
¢ Favorites 3 v Plot Parameters
» 1" Spatial Bookmarks
» [ Project Home - Layer 1920
Layers Use only selected features
« 4% T ® Feature subset 5,
o hal_gn
L ane
. €1920.9n X field
Y field -

v Properties

v
- Legend title
Marker color - & Mark
stroke color S || < strok
v [l 705-100 Marker type Points
=l HAL_sample Point type o
GeoNames_ADM2
e1920 Opacity
0
Type of plot single Plot
< Clean Plot Canvas Creatd
0 v
Type >cate Coordinate| 53.71°-78.12° |9 Scale |1:23432398  ~ | @ Magnifier|100% +| Rotation [00° < [V/Render @EPSG4326 @
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Set Plot type = Box Plot, Layer = e1920_osm.
Set Grouping = Lynchings, Y field = DemMajPct. Click Create Plot

Project Edit View Layer Settings Plugins
DeBEmR @9
BQV.Z B W

Browser

iR T™O
Favorites

» [* spatial Bookmarks

» [¥ Project Home is

Layers

v/ ® hal_osm
v Y €1920_osm

vl 263-35.6
v [l 356-468

v/ Il 705-100

HAL_sample
GeoNames_ADM2
e1920

PP A

labos

Vector Raster Database Web Mesh Processing Help

HPPrE A LYLEY

~
-

9

DataPlotly
& Plottype Box Plot
Layer €1920_osm

Feature subset €=,

Grouping field -
(optonst 12 Lynchings
¥ field 1.2 DemMaject

v Properties
Legend title
Box color

Stroke color

Use only selected Features

Use only visible feat

- 8

@S - = stroke width | 1.00 B

Opacity
Box orientation | Vertical
Show statistics | None
Outliers No Outliers
0

Type of plot single Plot

#Clean Plot Canvas

Coordinate| 39°-66.7° |9 Scale|1:31638680 |~ | @ Magnifier 100% 2| Rotation [0.0°

GIS-PubPol
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The average Democratic vote share was indeed significantly higher for counties with
lynchings than counties without lynchings

labos — QGIs
Project Edit View Layer Settings Plugins Vector Raster Database Web Mesh Progessing Help
DeEBEEH PRLHEPP A LOOR
BQVAREW /

Browser @®
IR T*O
Favorites =
» [* spatial Bookmarks
» [¥ Project Home is
Layers @6
¥ 4 e T 3 »

 hal_gn

- 1920_gn
v 0-0
vilo-1
vill1-2

vl ® hal_osm

- V107 1920 osm
vilo-263
vl 263-35.6
v [l 356-468
v Il 468-70.5
v/ Il 705-100
HAL_sample
° GeoNames_ADMZ

e1920

Lynchings

& Reload Dynamically update size 2 || B
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QGIS
Boxplot

Let's clean up the axis labels. Click on the settings button (gears icon).

Set Plot Title = Lynchings and 1920 Presidential election
Set X Label = Lynchings (0OSM geocoded) and Y Label = Democratic
vote share in 1920 (\%) Click Update Plot
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QGIS
Boxplot

To export the box plot as a .png file, click on the icon in the lower-right corner.

Name it boxplot_osm.png
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QGIS
Boxplot

Repeat this process for GeoNames-geocoded €1920_gn, with similar labels
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QGIS

Boxplot

Export the resulting image
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QGIS
Boxplot

Problem Set 6

Your assignment (if using QGIS): create a map to go along with the box plot
- make and export a box plot, as just demonstrated
- name the file boxplot_osm.png or boxplot_gn.png
(depending on which geocoder you're using)
- create and export a new map layout, showing:
- points: lynching locations (either OSM- or GeoNames-geocoded)
- polygons: counties colored by Democratic vote share (DemMajPct)
- legend (only the layers you're using should be on legend)
- scale bar (optional)
- name the file map_osm.png or map_gn.png
(depending on which geocoder you're using)
- upload map and accompanying box plot (2 files total!) to Canvas
- AGAIN: you can do this with either OpenStreetMap or GeoNames, you are not
required to do both
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Either this:

] boxplot_osm.png

a

Lynchings and 1020 Prosidential Eloction

Domocrat vole share (%)

Lynchings and 1920 Presidential Election

® Lynchings (OSM geocoded)

Democrat vote share (%)
0-263

-
-
W 468-70.5
. 705-100

3-356
6-468

Lynchings (OSM geocoded)

Figure 11: OSM map
Figure 10: OSM boxplot
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Boxplot

or this:

map_gnpg

Domocrat vote share (%)

Lynchings and 1920 Presidential Election
* Lynchings (GeoNames geocoded)
Democrat vote share (%)

o263

N 263-356
356468
o ! W 468-70.5
. 70.5-100
Lynchings (GeoNames geocaded)

Figure 13: GeoNames map

Figure 12: GeoNames boxplot
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Loading R packages

To implement these steps in R, we will be using the sf package, and two others
(RCurl, jsonlite) that help R compose HTTP requests and process the
results returned by online servers:

library(sf)
library (RCurl)
library(jsonlite)

NOTE: The code to produce the maps and boxplots in R is in ps06_demo.R on
RStudio Cloud, and in PS06.zip (posted on Canvas).
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Geocoding
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Geocoding
R

As with QGIS, we will geocode in R using two methods:
1. Online, using a web service (OSM /Nominatum API)
2. Offline, using gazetteer data (GeoNames)

Yuri M. Zhukov API-231 / GIS-PubPol / 11



Geocoding
R

Method 1: Geocode the addresses using OSM/Nominatum

Step 1: define a function url_geo() that sends queries to OSM/Nominatum, and
returns geographic information from server:

url_geo = function(query, return.call = "json", sensor = "false") {
root = "https://nominatim.openstreetmap.org/search?q="
sfxx = "&format=json&polygon=1&addressdetails=1"
u = paste(root, query, sfxx,sep = "")
return(URLencode (u))
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Geocoding
R

Step 2: define a wrapper function geoCode_0SM(), that sends the query through
url_geo() and parses the result:

geoCode_0SM = function(query,match.num=1){

address=NA; longitude=NA; latitude=NA

u = url_geo(query)

doc = RCurl::getURL(u,httpheader = c('User-Agent' = "contact info"))

if (nchar (doc)>2){

dat = jsonlite::fromJSON(doc)

if (nrow(dat)>0){
address = dat$display_name[match.num]
longitude = as.numeric(as.character(dat$lon[match.num]))
latitude = as.numeric(as.character(dat$lat[match.num]))

}r

return(data.frame(
address=address,longitude=longitude,latitude=latitude

))
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Geocoding
R

Let’s test the geocoding function!

geoCode_0SM("79 John F. Kennedy Street, Cambridge, MA")

##

## 1: 79, John F. Kennedy Street, 0ld Cambridge, Cambridgeport, Cambridge, Middlesex County, Mas
## longitude latitude

## 1: -71.12136 42.37129

geoCode_0SM("Harvard Kennedy School")

##

## 1: Harvard Kennedy School Library, John F. Kennedy Street, 0ld Cambridge, Cambridgeport, Camb
## longitude latitude

## 1: -71.12165 42.37117

geoCode_0SM("Harvard")

#i#

## 1: Harvard University, Western Avenue, Barry's Corner, Allston, Boston, Suffolk County, Massa
## longitude latitude

## 1: -71.12221 42.36574

geoCode_0SM("Harvard", match.num=2)

## address longitude latitude
## 1: Harvard, McHenry County, Illinois, United States -88.61371 42.42224
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Geocoding
R

Load, pre-process Project HAL data

Load the tabular dataset using read.csv(), and preview the first few rows:

hal = read.csv("Data/HAL/HAL_sample.csv")

head (hal)

##  State Year Mo Day Victim County Race Sex Mob Offense
## 1 SC 1921 9 8 Mansfield Butler Aiken Blk Male Muderous assault
## 2 FL 1897 1 24 Pierson Taylor Leon Blk Male Attempted rape
## 3 MS 1898 11 26 Unnamed Negro Lauderdale Blk Male Assault
## 4 AL 1888 3 29 Theo Calloway Lowndes Blk Male Murder
## 5 FL 1899 6 11 Unnamed Negro Marion Blk Male Blk Aided in lynching
## 6 NC 1900 3 20 George Rittle Moore Blk Male Informer
## Note X2nd.Name X3rd.Name County_full

## 1 Aiken county

## 2 Leon county

## 3 Uncertain Lauderdale county

## 4 Lowndes county

## 5 Marion county

## 6 George Ritter Moore county

Create new field for “county, state” and placeholders for coordinates

hal$address = pasteO(hal$County_full,", ",hal$State)
hal$longitude = NA
hal$latitude = NA
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Geocoding
R

To geocode as a batch processing routine, we will write a for () loop, which runs
the geoCode_0SM() function for each address in hal and stores the result:

for(i in 1:nrow(hal)){
# Skip past errors
tryCatch({
address_geo = geoCode_0SM(hal$address[i])
# Add coordinates to dataset
hal$longitude[i] = address_geo$longitude
hal$latitude[i] = address_geo$latitude
# Report progress
print(paste0(i,"/",nrow(hal),"; ",address_geo$address))
},error=function(e){
print(paste("Unable to geocode",hal$address[i]))
b
}
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Inspect the results of OSM geocoding:

head (hal)

##  State Year Mo Day Victim County Race Sex Mob Offense
## 1 SC 1921 9 8 Mansfield Butler Aiken Blk Male Muderous assault
## 2 FL 1897 1 24 Pierson Taylor Leon Blk Male Attempted rape
## 3 Ms 1898 11 26 Unnamed Negro Lauderdale Blk Male Assault
## 4 AL 1888 3 29 Theo Calloway Lowndes Blk Male Murder
## 5 FL 1899 6 11 Unnamed Negro Marion Blk Male Blk Aided in lynching
## 6 NC 1900 3 20 George Rittle Moore Blk Male Informer
## Note X2nd.Name X3rd.Name County_full address

## 1 Aiken county Aiken county, SC

## 2 Leon county Leon county, FL

## 3 Uncertain Lauderdale county Lauderdale county, MS

## 4 Lowndes county Lowndes county, AL

## 5 Marion county Marion county, FL

## 6 George Ritter Moore county Moore county, NC

##  longitude latitude

## 1 -81.61821 33.57232
## 2 -84.25491 30.46831
## 3 -88.68964 32.39052
## 4 -86.64025 32.10881
## 5 -82.06269 29.21825
## 6 -79.47612 35.30546
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Geocoding
R

Drop observations with missing coordinates:
hal_osm = hal[which(!is.na(hal$longitude)),]
Convert results to sf object and plot on a map:

hal _osm = sf::st_as_sf(hal_osm,
coords=c("longitude","latitude"),crs=4326)
plot(hal_osm["geometry"],axes=TRUE)
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Geocoding
R

Method 2: Geocode the addresses using GeoNames gazetteer

Load gazetteer data:

gn = read.csv("Data/GeoNames/GeoNames_ADM2.csv")

Create common variables for matching:

gn$address_gn = tolower(pasteO(gn$asciiname,", ",gn$adminl_code))
hal$address_gn = tolower(pasteO(hal$County_full,", ",hal$State))

Rename OSM coordinates to avoid confusion:

hal$longitude_osm <- hal$longitude; hal$latitude_osm <- hal$latitude
hal$longitude <- hal$latitude <- NULL
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Geocode addresses (i.e. join the datasets):
hal_gn = merge(x = hal, y = gn, by = "address_gn")
Inspect the results:

head (hal_gn)

## address_gn State Year Mo Day Victim County Race Sex Mob

## 1 aiken county, sc SC 1921 9 8 Mansfield Butler Aiken Blk Male
## 2 alachua county, fl FL 1892 9 6 Unnamed Negro Alachua Blk Male
## 3 arkansas county, ar AR 1891 12 21 J.A. Smith Arkansas Wht Male
## 4 barnwell county, sc SC 1890 1 7 Wm. Black Barnwell Blk Male
## 5 bedford county, tn TN 1912 2 19 Watt Greer Bedford Blk Male
## 6 bibb county, al AL 1904 6 23 Joe Scott Bibb Blk Male Blk
## Offense longitude_osm latitude_osm geonameid longitude latitude
## 1 Muderous assault -81.61821 33.57232 4569073 -81.63474 33.54437
## 2 Arson -82.36401 29.67557 4145709 -82.35770 29.67476
## 3 Murder -91.35985 34.29025 4099679 -91.37491 34.29081
## 4 Burglary -81.41908 33.26410 4570020 -81.43502 33.26606
## 5 Murder -86.45072 35.50995 4829092 -86.45889 35.51380
## 6 Murder -87.12271 32.97108 4049189 -87.12644 32.99864
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Geocoding
R

Convert results to sf object and plot on a map:

hal_gn = sf::st_as_sf(hal_gn,
coords=c("longitude","latitude"),crs=4326)
plot(hal_gn["geometry"],axes=TRUE)
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Boxplot
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R Boxplot

Load 1920 US county boundaries:
€1920 = sf::read_sf("Data/Counties/e1920.geojson")

Plot overlay with geocoded lynchings

plot(e1920["geometry"] ,border="gray",reset=FALSE)
plot(hal_osm["geometry"],col="black",pch=1,add=TRUE)
plot(hal_gn["geometry"],col="black",pch=4,add=TRUE)
legend ("bottomleft",pch=c(1,4),col=c("black","black"),
legend=c("0SM", "GeoNames") ,title="Geocoder" ,bty="n"

(@)
o% o
Geocoder

o OSM
X GeoNames
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R Boxplot

Point-in-polygon analysis
Overlay points objects (hal_x) and polygons (€1920)
o_osm = sf::st_intersects(x = 1920, y = hal_osm)

## although coordinates are longitude/latitude, st_intersects assumes t
## are planar

o_gn = sf::st_intersects(x = €1920, y = hal_gn)

## although coordinates are longitude/latitude, st_intersects assumes t
## are planar
Assign counts to new variables

€1920$1lynchings_osm = lengths(o_osm)
e1920$1lynchings_gn = lengths(o_gn)
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R Boxplot

Plot the results

plot(el1920["lynchings_osm"], main = "Lynchings (0SM)")
plot(e1920["lynchings_gn"], main = "Lynchings (GeoNames)")

Lynchings (OSM) Lynchings (GeoNames)

0.0 05 1.0 15 20 00 05 1.0 15 20
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R Boxplot

Calculate new field (at least one lynching per county)

e1920$1lynchings_osm_1 = 1%(e1920$1lynchings_osm>0)
e1920$1lynchings_gn_1 = 1*(e1920$1lynchings_gn>0)

Number of counties with lynching, according to OSM vs. GeoNames
sum(e1920$lynchings_osm_1)

## [1] 89

sum(e1920$1ynchings_gn_1)

## [1] 74
Extra credit for anyone who figures out the source of the discrepancy and (partially)
fixes it. Hint: it has to do with pelicans and beignets
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R Boxplot

Create box plot for OSM-geocoded data

boxplot (DemMajPct ~ lynchings_osm_1, data = 1920,
xlab = "Lynchings (0OSM)", ylab = "Democrat vote share, 1920")
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R Boxplot

Create box plot for GeoNames-geocoded data

boxplot(DemMajPct ~ lynchings_gn_1, data = 1920,
xlab = "Lynchings (GeoNames)", ylab = "Democrat vote share, 1920")
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R Boxplot

Create red-to-blue color ramp for maps

ramp = colorRampPalette(c('"red","blue"), space = "rgb")
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R Boxplot

Map the OSM-geocoded locations:

plot(e1920["DemMajPct"], pal=ramp(10), reset = FALSE,
main = "Lynchings (0SM geocoded) and Democratic vote share in 1920")

plot(hal_osm["geometry"], add=T, col="grey90", pch=1)

Lynchings (OSM geocoded) and
Democratic vote share in 1920
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R Boxplot

Map the GeoNames-geocoded locations:

plot(e1920["DemMajPct"], pal=ramp(10), reset = FALSE,
main = "Lynchings (GeoNames) and Democratic vote share in 1920")

plot(hal_gn["geometry"], add=T, col="grey90", pch=1)

Lynchings (GeoNames geocoded) and
Democratic vote share in 1920
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R Boxplot

Bonus exercise: ggplot2
So far, we've been using “base R"” plotting functions only. But there is another way
to visualize spatial data in R, using the ggplot2 package.

library(ggplot2)
The syntax is quite different. OSM example:

ggplot2: :ggplot() +

ggplot2: :geom_sf (data=e1920, ggplot2::aes(fill=DemMajPct),
color="white") +

ggplot2: :geom_sf (data=hal_osm, color="black", shape=1, size=2) +

ggplot2: :geom_sf (data=hal_osm, color="white", shape=16, size=1) +

ggplot2::scale_fill_gradientn(colors=ramp(10)) +

ggplot2: :labs(
title="Lynchings (0SM geocoded) and Democratic vote share in 1920",
fill="Democratic Vote Share (%)") +

ggplot2: :theme_minimal ()
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R Boxplot

Lynchings (OSM geocoded) and Democratic vote share in 1920
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R Boxplot

GeoNames example:

ggplot2: :ggplot() +

ggplot2: :geom_sf (data=e1920, ggplot2::aes(fill=DemMajPct),
color="white") +

ggplot2: :geom_sf (data=hal_gn, color="black", shape=1, size=2) +

ggplot2::geom_sf(data=hal_gn, color="white", shape=16, size=1) +

ggplot2::scale_fill_gradientn(colors=ramp(10)) +

ggplot2: :1labs(
title="Lynchings (GeoNames) and Democratic vote share in 1920",
fill="Democratic Vote Share (%)"

) +

ggplot2: :theme_minimal ()
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R Boxplot

Lynchings (GeoNames geocoded) and Democratic vote share in 1920
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R Boxplot

Problem Set 6

Your assignment (if using R):
- create one of these boxplots (for OSM or GeoNames)
- ... and one of these maps (for OSM or GeoNames, base or ggplot2)
- save the graphics as boxplot_osm_R.png (boxplot_gn_R.png) and
map_osm_R.png (map_gn_R.png)
- upload these files to Canvas (by next Wednesday)
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