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setting the stage

| expect you to have very little or no knowledge of OSM data, visualization
techniques, or data analysis.

Some GIS knowledge and understanding of basic GIS concepts is helpful.

For the bonus part of this workshop: Experience with Python, Pandas, Jupyter
notebooks is helpful. I'll add bonus resources though!

There’s always more than one way to do things. | will show you a way but not the
way. A big part of the fun in spatial data analysis is exploring different paths.



About OpenStreetMap & OSM data

e community driven map of the world
e 40,000 individuals edit the map every month
e freely available

to keep in mind

e Each mapper brings their own experience (or lack thereof) and background
e There is no fixed data model
e OSM data not public domain (!)



OSM data

node in way

OSM has
almost 9 billion points (nodes)
almost a billion lines (ways)
Every day, mappers create
2.5 million new nodes
250,000 new ways
More than 100 million things change in OSM each month

EICENE SR

metrics about OSM data:
OSM Stats, Taginfo



https://www.osmstats.neis-one.org/?item=elements
https://taginfo.openstreetmap.org/

Data from osm.org

The OpenStreetMap project itself makes map data available in a few ways:

First, the planet file. This is the entirety of OSM data. It comes in XML and PBF
flavors.

Second, changesets. This is data about the changes made to OSM: who made
the edit, when, which editor they used, among other things.

Third, diffs. These are small files with the difference in the OSM map data
between two points in time. You can use these to keep an existing copy of local
OSM map data up-to-date. We will not cover these today.



Data from osm.org

There is data you cannot get directly from OSM itself, like
Thematic data, for example, just the road network
Data for a smaller area, like a country
Data in GIS formats like Shapefile or GeoJSON

We will look at how and where you can get these types of data.



Choosing a path

There’s two main ways to do data visualization and analysis.
First, a desktop application like QGIS or ArcGIS

Second, a more programming centric environment like Jupyter Notebooks



Pros and Cons

Desktop Jupyter Notebooks
Intuitive, easy to get started Learning curve

Working with very large datasets, like all Some traditional GIS analysis types are
of OSM, can be difficult harder

Non-map visualization options, like Flexibility

hart h limit
charts and graphs, are limited You can use any data and work more

You can'’t use all types of OSM data, for easily with large datasets
example changesets



We will focus on QGIS today

As time allows...perhaps some notebooks
Let’s start with QGIS!

QGIS is a free and open source desktop GIS
application. You can download your copy at

ggis.org.

The base application can be extended with
community plugins



http://qgis.org

What we’ll do

e Query OSM from within QGIS
e Display the density of pedestrian infrastructure in a city




Quick Tour of QGIS

Layer List, this is where all
your data layers live. You
can click on them for options
like styling. You can
rearrange them.

Toolbar, here you will find
the most common tools for
interacting with the data
Processing Toolbox, for all
advanced data manipulation
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Install the QuickOSM plugin

QuickOSM lets you query and
download OSM data into a QGIS

Plugins | All (1181)

[0 V7 Plugin uninstalled successfully [X] ‘

< quickosm h a|

74 Upgradeable

layer with a simple interface R QuickoSM 0|

Download OSM data thanks to the Overpass API.

”. New You can also open local OSM or PBF files. A special parser,
on top of OGR, is used to let you see all OSM keys

77 Install from ZIP available.

# Settings Execute customs Overpass queries in QGIS to get OSM data.

Yo vvryr 288 rating vote(s), 1523250 downloads

Tags openstreetmap, josm, osm, processing,
download, overpass, pbf, remote, osmdownload,
modeler

More info homepage bug tracker code repository
Author Etienne Trimaille
Available version (stable) 2.2.3 updated at 2023-08-10 2:43AM

N\

|Upgrade All| Install Plugin

-m | Close |

3s  Plugins Vector Raster Database

- Manage and Install Plugins...

ﬂ @_ Python Console ‘ [

Lat Lon Tools >
— Layer Board >




Set an appropriate Coordinate Reference System

Mercator Cylindrical Equal-Area

A CRS is a system that uses

coordinates to establish and represent

the positions of points on the Earth's

surface. 5 i

This involves projecting the 3d sphere SERENR
of the earth onto a flat 2d map.

This introduces distortion in shape,
area, distance and direction.

Projected plane touches earth surface along one circle

L earn more...



https://pygis.io/docs/d_crs_what_is_it.html

Untitled Project — QGIS

B EORT H-L-Ry-H-

Query some OSM datal .
DRE-® LA 10—
e Click the QuickOSM button -
e Inthe QuickOSM window, we will
query:

o highway=footway

o Located in Salt Lake City

o Only ways / lines

highway=footway represents a foot
path in OSM.




Learning about OSM feature types

e \Wiki.osm.org

e Taginfo
e Inspecting tags while editing

. OpenStreetMap | cait | - History | Export

< Edit feature

Inspect

Foot desigr
Motor Vehicles
Bicycles

Horses N 1

Incline

.
Add field: ~ Covered, D Dog:
v Tags (2)

footway=sidewalk
highway=Ffootway

V Relations (0)

GPS Traces User Diaries Communities Copyr

mm

Add Feature

Data from: 2024-01-20 00:59 UT

(# taginfo

KEYS - TAGS - RELATIONS - PROJECTS - REPORTS - SOURCES - ABOUT

English v

highway=footway

Comparison list (0 items) ¥
A path mainly or exclusively for pedestrians.

Filter: | No filter A\l
XAP! |(JOSM || Levelo Editor || Overpass turbo || OSM Tag History || ohsome

Overview Combinations Chronology Map Wiki Projects Characters

Overview

Type Number of objects
3N 21940651  0.22%

[-INode 1912 0.00%

Elway 21920654  2.20% '

Relation 9085  0.08%



https://wiki.openstreetmap.org/
https://taginfo.openstreetmap.org/

Create a Grid

For aggregating data so we can
visualize

Choosing the right size is important

e Appropriate to the scale of your
area of interest

e Should have enough density of
data to be meaningful




Create a Grid

Processing Toolbox -> Create Grid
Grid Type: Hexagon
Grid CRS: EPSG: 26912 |earn more

H/V Spacing: 500 meters

[ YooK ) Create Grid
<l
Parameters | Log Create grid
Grid type El This algorithm creates a vector layer

[ Hexagon (Polygon)

- I with a grid covering a given extent.

Grid extent

057300,40.699972800,40.825101000 [EPSG:4326]

Horizontal spacing

I in the grid can be points,lines
or polygons.The size and/or placement
of each element in the grid is defined
using a horizontal and vertical spacing.
The CRS of the output layer must be
defined.The grid extent and the spacing

500.000000 @ [2] meters

= l values must be expressed in the

Vertical spacing

coordinates and units of this CRS.The
top-left point (minX,maxY) is used as

500.000000 @ [2] meters

- I the reference point.That means that,at

Horizontal overlay

that point,an element is guaranteed to
be placed.Unless the width and height

. I of the selected extent is a multiple of

that is not true for
the other points that define that extent.

10.000000 2] | meters the s
Vertical overlay

10.000000 [2] [meters -]

Grid CRS

[EP56226912 - NAD83 [ UTM zone 12N

Grid

[[Create temporary layer]

Open output file after running algorithm

0%

H Cancel I

l

Help l lAdvanced '] [Run as Batch Process...l



https://pygis.io/docs/d_crs_what_is_it.html

Aggregate OSM Data

The length of footway for each cell

Processing Toolbox -> Sum line
lengths

Polygons: Grid layer

Lines: highway footway layer
Optional: Create Spatial
Index first (essential for

large datasets

&

@ [ ] Sum Line Lengths

Parameters | Log l

Polygons

| 6rid [EPSG:26912]

ML RN

[] Selected features only

Lines

[ /" highway_footway_salt lake city [EPSG:4326]

L N

[[] Selected features only

Lines length field name

|LENGTH

Lines count field name

|count

Line length

[[Create temporary layer]

|V Open output file after running algorithm

( 0%

]; Cancel |

l Help l |Advanced 'l lRun as Batch Process...]

mn

1201
425022.56696032383
4514171.5647612048
425599.91722951346

4513671.547612048

41
5819.313783933134
92




Symbology e

. . . set1 [
Essential to convey information at a glance. e ———

What we're creating is called a choropleth o ————
map. Learn more... e ey oy
e ———

A choropleth map uses different shading and
colors based on quantitative data.

.

Choosing an appropriate color ramp is
essential. Do we have qualitative or
quantitative data?

And how to map data values to colors:
classification.



https://gisgeography.com/choropleth-maps-data-classification/

Let’s style our grid

e Double click on the Line Lengths
layer in the layer list
e Select “Symbology” from the left

tabs
e \We will use the “Natural Breaks”

classification method

(i Information

‘{:\\ Source

(X Symbology

€3 Labels

@O Masks
S 3D View
o Diagrams
E Fields
E5] Attributes Form

Joins

Aucxiliary
Storage

@ Actions
, [IELIE

4 Rendering

& Temporal

AELELIES

=Ul Elevation

Layer Properties - Line length — Symbology

v)‘

= Graduated

Value 12 LENGTH -](e]

Symb ‘
end format ‘%1 - %2 ‘ I‘recision(&i ‘: V| Trim
colorramp B N

‘ Classes 1 Histogram

Symbol ¥ Values Legend
vi[] 0.00-477.02 0-477

v 477.02 -1748.67 477 - 1749

vI[  1748.67 - 3357.72 1749 - 3358

v . 3357.72 - 4967.41 3358 - 4967

v . 4967.41 - 9458.91 4967 - 9459

Mode | #il Natural Breaks (Jenks) ~ ‘ Classes ‘75 E‘
‘ Classify ‘ i‘ ‘E‘ ‘ Delete All ‘ [Advanced "

V| Link class boundaries

v Layer Rendering

Opacity (F 770% @ |3
Layer Feature
| Normal ~ ” Normal e ‘

Blending mode

Draw effects

Control feature rendering order

Help Style -~ Apply Cancel ‘ OK




Result!

A density map of footpaths in Salt

Lake City Sssstesstasaseisisisas sassssazsasssssssssssassses
Are we satisfied with this??
Problems: hard to orient yourself

Let’s try something else!
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Creation steps

Create “centroids” for each hex

This will generate a new layer with
points at the center of each
hexagon

The original values will be copied,
so we don’t have to perform the
sum operation again

[ ] [ ] Centroids

Parameters | Log

Input layer

(9 Grid [EPSG:26912] - e % (]

Create centroid for each part a.

Centroids

[Create temporary layer] ‘ [ -‘

V| Open output file after running algorithm

l 0% [| cancel

‘ Help ‘ ‘Advanced ~ | Run as Batch Process...‘ ‘ Close | [ Run

'
.~ \
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Styling

We will represent the total length of
footpaths in the circle size

Layer -> Symbology

Single symbol, so they are all the same
color

Click on the <. and select

Layer Properties - Centroids — Symbology

= Single Symbol e ‘

= ? ~ « Marker ‘@
+ Simple Marker

Color

Opacity )[100.0% || €.

Size [ ‘C‘ \Points ~ (€.
Rotation | 0.00 ° 3‘ a.
P

| Q Favorites / a ,‘ e
SRR G  Project Styles / =

. Default /

Joins

= Auxiliary /

& A storage - ~ - - b

“ ‘Save Symbol... VAdvanced -] e

v Layer Rendering

Opacity 1[100.0% 3]

Layer Feature

Blending mode — - H Normal M ‘

Draw effects

Control feature rendering order

Help H Style 'H Apply Cancel ‘ OK




Styling

Click on the <. and select “Edit...”

Now we can make the size a
data-driven parameter.

This may require some experimentation!

In the Expression field, use

"LENGTH" / 500

Expression Builder

[ NN )
Expression Function Editor

@@ i Q Search... ‘ | Show Help l

"LENGTH" / 500 geometry =
id

g\ choose operators and
rrays

. » Color operands
expression » Conditionals -
» Conversions

» Date and Time

~ Fields and Values
feature
geometry
id

1.2 right

= g

. double [> 123 col_index
Expected format: 0.0] 12 LENGTH

_— e 1.2 COUNT
Feature [1—'} Il‘ » Files and Paths

Preview: 0 » Fuzzy Matching v

{ Help Cancel ‘ I OK




Result

, N‘ooo..o
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Much better.. What do you

think?
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Query your own area

Exercises
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Resources

Thanks to participants for providing some of these awesome learning resources:

e QGIS tutorials
e QGIS training manual
e A gentle introduction to GIS

If you want to start delving into Python and notebooks: PyGIS


http://www.qgistutorials.com/en/
https://docs.qgis.org/3.28/en/docs/training_manual/index.html
https://docs.qgis.org/3.28/en/docs/gentle_gis_introduction/index.html
https://pygis.io/docs/a_intro.html

