Canadian Historical Geographic Information Systems Partnership 5 ‘ﬂ; :
Geohistory-Géohistoire Ll
Canada p i g) ;|8

Partenariat canadien en systémes d'information géographique historiques

Development document for:

Montréal Market Vendors ca 1880 weinap - Based on Lovell's City Directory 188Q database from
Montréal, I'avenir du pass€MAP) project http://www.mun.ca/mapm/eng/alout_frame.html
Using:ArcGIS OnlinéAGOL. (https://doc.arcgis.com/en/arcgignline)

Link to webmapsThe finalAGOLlweb mapping appare viewable at:
http://hgisportal.esri.ca/portal/apps/MapAndAppGallery/index.html?appid=f081eb9a363c46caal37c?
7d132def423

Lovell in Montréal 1880 Basic Web ApPriginal layers and ArcGIS Basemap

Montréal Market Vendors Work and Home ca 1880 Filtering App

GOAL: To demonstrate one example of investigative study of a GIS database using publicly available
online tools for GIS analysis and mapping.

Explanation: The "Montréal, I'avenir du passé" ("MABYoject has published a number of databases based on
original source documents for Montréal in the 19th century. An exercise for studying the nature of public markets
in Montréal based on vendors as identified in the Lovell's City Directory-888@as @veloped by Prof. Robert
Sweeny of Memorial University to be done by students using GIS software (QGIS). The goal was to demonstrate
how this project could be done using online tools, so that only data and browser access would be needed for
students.

REQJIREMENTS: Tiédontréal, I'avenir du passé MAP)website allows the downloading of the

Lovell's 188681 database in spreadsheet form. The GIS base map data associated with the Lovell's
data is also available from the project, including buildings and |ateritified by land use, and points
representing individualor firmsidentified by address. The requirements for this exercise were to
identify the individuals working in the markets and link their work locations to their home addresses,
then to map theseihks using lines to connect the points. Once this was accomplished, students were
to use the mapping interface to explore the differences between markets in terms of the people
working in them, their occupations, and their assumed journeys to work.

SEE APENDIX 1fhe context and steps involved for the Market Vendors study as envisaged was
outlined by Prof. Sweeny in the documdnt{f OSYy F NA 2 F2NJ YIFIN] SGa o6FaSR 2y a
application" (Appendix Jlat the end of this document.)

Credits:Montréall'avenir du passé project, Robert Sweeny, Sh&igon, Canadian Historical GIS
Partnership Development project, GIS and Cartographgeifept of Geography Universif Toronto
Programming assistancéiaydi Wong, CHGIS Research Assistant

Approach Unlke our other pilot projects, which focus on functionality of softwarel custom coding

for map design and presentation, this project is primarily about enabling the user to analyse and explore
data interactively. Therefore rather than a breakdown of toele required to produce a final wehap,

this documentation will consist de step by step process of usifgycGIS Online'®ols to achieve the
objectives of the exerciseThe decision was made to use latest tools fl®@@OLincluding the new
Analysistools, as of date of production (mi2Z017) as much as possible for completing this exercise.

Note: TheArcGIS @line documentation is extensive and comprehensjuerefore many details will
be referenced to that documentation rather than explained it fiere. See:
https://doc.arcgis.com/en/arcginline/



http://www.mun.ca/mapm/eng/about_frame.html
https://doc.arcgis.com/en/arcgis-online
http://hgisportal.esri.ca/portal/apps/MapAndAppGallery/index.html?appid=f081eb9a363c46caa37c77d132def423
http://hgisportal.esri.ca/portal/apps/MapAndAppGallery/index.html?appid=f081eb9a363c46caa37c77d132def423
https://doc.arcgis.com/en/arcgis-online/
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Functionality:

Mappingand GlSunctionality: ArcGIS Onlings the online dataupload and webmap design interface

from Esri.comArcGIS onlinenap applications can be visible to all, but to upload datd run analyses

it requires users t@ign up for an account. Tmsay be a free public account, within usage limits.
Organizational accounts are available, and students can get access to edwcaiining through most
universities. For this pilot project we used the University of Toronto organizational account, which used
the most upto-date version of ArcGIS Online and was available for research purposes.

Map Data:All data uploaded from shapdks from"MAP' project to ArcGIS Online feature datasets
Overlay Mapping data:
Lovell Directory points: lovellinmtl.shf34,650 features representing individuals or firms recorded in
the Lovell's City Directory 1881 georeferenced by address. Attrieuields for points used herein:
ENTRY: Transcription of Entry in Directory: typically name of person or institution, firm (if
applicable), description of occupation or business (if applicable)
LID: Lovell's Directory Entry Unique ID (person onfir
LOVPTSID: Lovell's Directory Points Unique ID for Rdimt®re than one address is listed for a
person (eg. work, home) the georeferenced points would have same LID, different LOVPTSID
(NOTE: Duplicate LOVPTSID values were fouhd MAP data, and needed to be edited
see"Note: ISSUE REGARDING UNIQUE LOVRTIBKD below.
ADDRESS: Street number and name, sometimes qualified as h or r (eamer i (work)
ADDRESS?2 (also 3 and 4): Supplemental addresses if applicable
FIRMORINST: Values coded as Person: O; Firm or institution: 1
Lots:g80_lots.shp.ot polygons. The lots will be used to identify where markets were located.
Institutions:g80_inst.shpContains building footprint polygons for various institutions inftfeal. The
layer is used to identify the location of markets.
Background Mapping dataShapefiles for Wards, Streets, Railways, Wharves, Beaches, River, Canal,
Park
Base mapArcGIS Online "Light Gray Canvas" suitable for thematic overlay.
Tabular data:
Lovell's City Directory Databa$880-81 (detailed): LOVELL80.DBF (DBase file)
Includes detailed parsing and codification of City Directory entries into multiple fields to facilitate
analysis. Fields break down name into components, identify females, wjdmyilding and locational
information such as front or rear addresses, etc. Only field used in this analysis was OCCUPATION.
Notes re:Montréal, I'avenir du passéMAP" project data
These data are available publicly through the Montréal, I'avenir du gasgéct website, through the
Applications tab, athttp://www.mun.ca/mapm/app/app_frame.html Download theGoad 1880
Windows applicatiomlata. The detailed Lovell's City Directory 1830data is available on the Cdiase
tab, at: http://www.mun.ca/mapm/data/data_frame.html

OVERVIEW OF WORKFLOWIEGIS Online

Since the goal of this exercise vasaccomplish analysis and visualization using Online tadys o
source shapefiles and tabular ddies were uploaded to the AG@ktcount and hosted feature layers
created from them thereArcGIS Online web mapsgere made by layering and symbolizing these files
appropriately, andAnalysis toolsused to process da to accomplish the goals of the projegbining
data layers, extracting data, and connecting origin and destination points with lines. When layers
representing the results of the analysis were complete, these were loaded into a new web map for
deployment as a AGOL web mapping Applicatidhe exceptions to this process were the creation of


http://www.mun.ca/mapm/app/app_frame.html
http://www.mun.ca/mapm/data/data_frame.html
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the map to simulate theriginal 'MAP' QGIS project map, and the use of Excel on a local computer to
do some data validatiorthe steps below outline the entire prage

PRODUCTION NOTES

OVERLAY MAPPING DATA

Projection of map data

The projection of the shape files provided by the MAP project is not identified within the shapefile (i.e.

no .prj file is provided) however the QGIS document uses the Coordinate Refeystem EPSG:2950,
NAD83(CSRS) / MTM Zone 8 (a modified Transverse Mercator projection used commonly in Quebec. The
coordinate data for the files are consistent with this projection as well. It was decideeprojext all

shapefiles to the Web Mercatdkuxiliary Sphere projection (EPSG:3857) to simplify upload. These layers
were reprojected and given a suffix of "wmas" for ease of identification: eg: G80_lots_wmas.shp. This is
the default projection used in ArcGIS Online and after projection causestnes in this environment.

Visualization ofQGISmap layers

The MAP project data is downloaded as shape files, along with QGIS project documents which reference
them. The Lovells data is visualized in the project document: Lovells 1880 directodsiug€GI1S0o

open and examinghis project document is a good way to understand the various layers in the database
and the attribute data attached to them. As a first step in the project it was decided to duplicate this
QGIS map usingrcGIS Desktop (ArcMapd validate the uploading and visualization of data lay&rss

could be done in ArcGI{3nline as well, but was easier done in ArcMage illustration below.
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Creating AGOL Lovell Montréal Basic Web Map and App

TheArcMapdocument of Montréal asemapfeatures was pblished tothe Canadian HGIS portal

ArcGIS Online as a Tiled map service with feature access. This allows for speedy drawing of detailed and
numerous point and polygon data as well as access to attribute data for featuragmandseaching.
See'https://hgisportal.esri.ca/arcgis/rest/services/MontrealAP/Lovell MXD_WAS 20170524 tiled/MAPServer

This map service was thawlded to the U of T ArcGIS Online organizational acd@antents list by Add
Iltem -> Add Item from web, adding it as an ArcGIS Server web service. See illustration below:

Add an item from the web @ X
Type:
@® ArcGIS Server web service O KML
O WMS(0OGC) O WFS (OGC)
QO WMTS (OGC) O Document
URL:
https://hgisportal .esri.ca/arcgis/rest/sarvices/Montraal AP/Lovell_MXD_WAS_20170524 _til.
Title:
Lovell_MXD_WAS_20170524_tiled
Tags:
Lovell 1880 | Montreal % | CHGIS Project X|
University of Toronto Map and Data Library X| [MAP project X

The service was incorporated into a web map, and ArcGIS web app builder wase bsida simple
application whichallowsclicking onindividual Lovell pointto trigger popups, as well as searching for
Lovell point recordby Street name. The map is available at:
http://utoronto.maps.arcgis.com/apps/webappviewer/index.html|?id=8daf52e9168748db8f52df20350325ae

S [Py 5|

B AAXChat [) webcastlnki



https://hgisportal.esri.ca/arcgis/rest/services/MontrealAP/Lovell_MXD_WAS_20170524_tiled/MAPServer
http://utoronto.maps.arcgis.com/apps/webappviewer/index.html?id=8daf52e9168748db8f52df20350325ae
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STEMBY-STEMARKET VENDGYRALYSIEXERCISE USINGGIS ONLINE
(Refer toAppendix 1:Scenario for marketsbage 2y a!t Qa wmyyn [ 20Stfta

1. Upload Lovell in MontreahecessaryShapefilesto AGOL.using Web Mercator versions
Login to Utoronto ArcGIS Online organization, as CHGI®r Bdmparable AGOL account)
Create new Folder under My Contektontreal AP_AGOL

Uploadnecessary Lovell in Montreahapefilesas belowto AGOL, using Web Mercator versions
Use: Add Item> from my computer(from local directory Montreal AP_AGOL)

Shapefiles:

lovellinmtl_3857zip ¢onverted from original lovellinmtltg to WMAS also known as EPSG 3857)
g80_inst_wmas.zip

g80_lots_wmas.zip

Create a new web map containing these three layers, in the order above, and symboéasyfor
visibility. We called the mapdarket Vendors Analysis 1880 AGOL

2. Select Lovell pointocationsin lots which contain buildings identified as "market"

In the web map "Details" windovan the Institutions layerglick on theFilter icon. This will bring up a
Filter screen. We want ttw isolate buildings which contain marke®n the Editab, display features
that match the expression: "type_eng" is "market". See screen capture below:

_ __ S

M Inbox (3) - byronmoldat: % '\ [} Historical Atlas of Canag % Y @ Market Vendors Analysis X \( @ Find Similar Locations— X \\ -

<« C | ® Not secure | utoronto.maps.arcgis.com/home/webmap/viewer.html?webmap=9b9df14d14c4400ab8966b2bI16a75d5 w| & O

2 Apps [ Mail zWelcometo G M Inbox - byronmoldo  [@] Geohistory-Géohiste B My groups - Google [ lost rivers webtest [E] EATS Entity Authorit. B AJAX Chat »

Filter: Institutions g80_inst_wmas

View Edit

+ Add another expression  [] Add a set

Display features in the layer that match the following expression

type_eng ~1[is ~| [market
® Value O Field () Unique

Ask for values

APPLY FILTER APPLY FILTER AND ZOOM TO CLOSE

v DL {

The filter above selects 21 buildinggewing the map around these, we can see that many of the point

entries from the Lovell directory are located otheir the building or on the lot around it. If we selected
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points which intersected the buildings, we would miss quite a few. Therefore we will select the lots on
which the buildings are located.

To do this use the Analysis tool Join Features, with timetyge as: Spatial relationship.

The target layer is the Lots layer.

The Join layer is the Institutions layer,
n Featurs + Since we have used a Filter on this tg
isolate market buildings, only those
e = will be used in the Join Analysis.

Choose kayer to join to

target layer The type of JoinSpatial relationship ig
titut - "Intersects.” This will include lots
which contain market buildings that
take up the entire lot, or even overlap
the boundaries of the lot. (Safer than
using "Completely contains.")

Select the type(s) of join

Join operation is one to one.

(i ot it ’ Resultant layer name:
"Join Intersect market Institutions to
Lots'
« ) Result layer name '__——" Ghon

Institutions 980 Inst wmas (Features: 21, Selected: 0)

The resultant layer contains 9 features; these are Market lots i.e. lots which contain market buildings.

To select the Lovell point locations which intersect with these Market lotggae use the Join
Analysis and a spatial join type.

Target layer: Lovell Points  Join layerJoin Intergct market Institutions to Lots

Join type: Spatiallntersects Join operation: Join one to many

Resultant layer nameloin Intersect Lovell Points tvlarket Lots

The resultant layer contains 489 features; these areltbeel point locations within Market lots.
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3. Identify Lovell Point locations within Markets that represent duplicate individualsd delete

It was found thasome of theLovell Poihlocations within Marketsepresent the same individual, i.e.
had the same unique identifier (LIOo make sure work locations are only countedertbese should
be removed. Identifying thesgoes not appear to be easily done using the statistical teilsin ArcGIS
Online.

There are a number of alternate ways to do this. We exported the Layer as a .CSV file using the Analysis
tool: Extract Data. We named this file:

Join Intersect Lovell Points to Market L4&9.csv

We downloaded the file to a locabmputer and used Excel to identify duplicate LIDs. (Conditional
Formatting-> Highlight cells> Duplicate values. Then Filter by Color to isolate th&¥e.jound there

were 9 duplicate LIDs. We recorded these and then returned to the web map in Ar@&ES o

In ArcGIS Online weant to make a copy of our Lovell points layer to edit it. We carBxportData->
Export to Feature Collection to coghye Join Intersect Lovell Points to Market Ltatger andrenamed it:
Lovell Points to Market Lo#30. Wethen have to Publish the layer, to make it a hosted feature layer
which can be edited.ovell Points to Market Lots 48@sted.

Once wehave creaed and published this layer, weve to make it editable in the Layer Settings
Enable Editing. For moreethils see:
https://doc.arcgis.com/en/arcgi®nline/createmaps/editfeatures.htm

We lring this into our map as a new layer. \Wheen select eaclduplicate LID value ugj the Filter tool
with Unique values: See image below.

Filter: Lovell Points to Market Lots 480 hosted

View Edit

= Add another expression D Add a set

Display features in the layer that match the following expression

LD - | |is ~||7048 -
Value (O Field (® Unigue
Ask for values



https://doc.arcgis.com/en/arcgis-online/create-maps/edit-features.htm
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Examining the two points that were identified with the same LID we determined which was most likely a
"work" location and whiclwvasmost likely a "home" location within the market lot (identifiegl the

prefix "h" or described in the entry in some way such as "over St. Ann's ma&ettie of these were

either a second work location in the same market (for example, a second market stall owned by the
same vendor) or a second work location in a défgrmarket owned by the same vend®e deleted

all of thepresumednhome locations from théeature layerleaving 48Jpointswith unique LIDSRename

the layer:Lovell Points to Market Lots 481 hosted.

4. |dentify Lovell Points to Market Lots as WORKations, and find corresponding HOME locations

It is assumed that allfdhese points irLovell Points to Market Lots 481 hosta@® Market Work
locations. Create a new text field WORKORHOME and use "Calculate Field" to assign the value 'WORK' to
all of these points.

For convenience, use Export Datxport to Shapefile toreate a new shapefile of work locations. Call
it: Market Work LocationsUse "Publish” t@ublish this item as a hostéelaturelayer.Add this to the
web map.

To findthe corresponihg HOME locations, uske Analysis'JoinFeatures” tool again, to joitne
Market Work Locationto the full original LovellPoints layer using the unique LID as the join item.
Then in a seconsitep, we will identify HOME locations, which will be theswoutside of Market Lots.
Target layer: Lovell Points Join layer: Market Work Locations

Join type: Choose field to match Joinfield: LID

Join operation: Join one to many

Resultant layer nameloinLIDs Lovell Points to Market Work Locations

The resultat layer has 894 pointSince it was joined to the Market Work Locations file, the value for all
records for WORKORHOME is 'WORK'. We can identify HOME |obgitsatacting those points which

do not overlap on the Market Lots layer we created previouslg can then reassign the value of
WORKORHOME to 'HOME!' for these points.

To do this, use the Analysis Find Locations> "Find Existing Locations" tool.

Layer to queryJoin LIDs Lovell Points to Market Work Locations

Expression: Does not Intersect

Intersect layer: Join Intersect Market Institutions to Lots

Resultant layerJdoin LIDs Lovell Points Home Locations

The resultant layer has 403 points. For all of these, use Calculate Field to assign WORKORHOME =
'HOME".

For convenience, use Export Dataxport to Shapefile to create a new shajgebf homelocations. Call
it: Market HomeLocations. Use "Publish" to Publish this item as a hosted feature layer. Add this to the
web map.

5. CreateUnique IDs to use for Connecting Origins and Destinations
We can use the Analysis tdtdse Proximity>Connect Origins and Destinations" to draw lines between

corresponding Work and Home locations. Howewerpndition for this tool is thathere must be the
same number of records in each layer, i.e. a-tmene match between Origins and Destinations.
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Route to destinations in

Market Work Locations

Layers must have the same number of
records, or one layer must have one record
only.

This is not currently the case since we have 481 Work locations and 403 Home loddtere$ore we
need to edit our Market Workocations layeto ensure that all Work locatiortsavea corresponding
Home. W canachievethis by usinghe Analysis "Join Features" tool again, to join the Market Work
Locations layer to th&arket Home Locationsayer, usinghe unique LID as the join item, and a etioe
many join. This should ensure the same numbenatching bcations.

Target layer: Matet Work Locations Join layerJoin LIDs Lovell Points Home Locations
Join type: Choose field to match Target field and Join field: LID

Join operation: Join one to many

Resultant layer nameMarket Work with matching Market Hme Location

The resultant layer ha#03 points, the same as theohhe Locations. We will use theas our origirand
destinationlayersfor to connect work and home locations.

6. Add Occupation data tdMarket Work with matching Market Home Location

Asdescribed iPAppendix 2below, we have already created a table which contains Occupational data
identified by LID. Bring this table into the map by using "Add Layer from File™:

Table: lovellinmtl_lid_occupations_revised.csv

Use Analysis "Join Features" tagain, to add the Occupation categories to the Market Work with
matching Market Home.

Target Layer: Market Work with matching Market Home Location

Join layer: lovellinmtl_lid_occupations_revised.csv

Join type: Choose field to match Target and Join fid: LID

Join operation: Join one to one

Resultant layer namevarket Work with matching Market Home Occupation

The field: OCCU_REYV contains the 10 Occupational categories we will use.

The same method should be used to add the Occupational data to Madkeé Hocations, which will
be useful when symbolizing these on the final web map application.
Resultant layerMarket Home Locations w Occupation

7. Run Connect Origins and Destinations tool

The Connect Origins and Destination tool was run, using tlageed, and LID as the linking field. It

resulted in an error message:

"The LID in Market Work witimatching Market Home w Occupatiodioes not have unique values.

Connect Origins to Destinations faile@tis makes it clear that not only do the two filesed to have

exactly matching records, but that the linking fields have to have unique values. This is not the case, as
we know that LIDs occur more than once, when the same individual or firm has more than one home or

9
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business locationTo identify the reoccurring LIDs, we can again Export Data to a .CSV file, and use a
program such agxcel, atside of AGOLOn reexamining the files, it was reaéid that since the
LOVPTSID fiefor the Home Location could be used for this purpose, since itimleed tothe Work
locationg and so occurs uniquely in both of the specified fllemamed via Join tool as LOVPTSIDid_1
the Market Work matching fil¢

Connect Origins and Destinations was run as follows:

Origin layer: Market Work withmatching Market Hom& Occupatios

Route to destinations in: Market Home Locations

ID field in origin: LOVPTSID 1 1 Matching ID field in destinations: LOVPTSID

Measure: Line distance

Result layer naméviarket Work connect to Market Homav Occupation

(Note: ISSUE REGARDW@GQUE LOVPTSID values: Two pointslbplicate valusfor LOVPTSID:
43650. One of these points was chadgo a value out of range: 4999to allow a correct matching to
occur.Upon examination it was discovered that many LOVPTSID values were duplitésadsue must
be dealt with- probably the best way is to assign new unique point ID values at start of arjalysis.

This succeeded in drawing the connecting lines. See illustration below for list of all analysis layers and
raw symbolization.
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8. Creak Market vendors web map andysmbolize Market Vendor data by Occupation category

In order to depby a webmapapplication in ArcGIS Online, we needed to create a streamlined version of
the analysis map. We saved a copy of kherket Vendors Aalysis mapandrenamed itMontréal

Market Vendors Work and Home ca 188@/e deleted all the intermediate working layers used for the
analysis, leaving just the three final layers of Market Work and Home locations (with Occupation) and
Connecting lines between themAs mentioned above, an Occupation category attribute had been added
to each Market vendor work and home location. When Or@éstination lines are generated, the fields
are includel in the attribute table for connecting lines. For each layer, use'@lrarge Stylé interface

to automatically colowcode these symbols. The default colaading works quite well to differentiate
Occupation types, and it is applied consistently to each of the layers (based on similar frequencies of
each type in each layeiQf course this could be customized as desiigee illustration below:

This illustration also shows a change in the base map used. The EsGHag Canvas base map was
chosenas a useful neutral background for our thematic information coloaoied byOccupation. The
tiled feature layer used in theovell in Montréal 1880 Basic Web Mapd App was also included as a
background layer. This was displayed at a transparency of 75% to reduce its visual impact, again to
highlight the thematic occupational dat
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