Mapping with D3.js
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D3.js - Data Driven Documents

D3.js is a JavaScript library for manipulating documents
based on data.



D3.js - Data Driven Documents

It has a lot of great tools for mapping data.



Let’'s start with a basic webapp

I'll be using the Yeoman (http://yeoman.io/) webapp generator to quickly scaffold
this project.

Open Terminal

yo webapp


http://yeoman.io/

Moving on to the geodata

http://www.naturalearthdata.com/ has free vector and raster map data at 1:10m,
1:50m, and 1:110m scales.

We'll download the 1:110m Cultural Vectors set. This gives us a political map of
the world’s countries.

The download set includes files in the formats *.dbf, *.prj, *.shp and *.shx.


http://www.naturalearthdata.com/

Inspect the shapefiles (*.shp) with QGIS

Free and open source geographic information system software that allows you to
create, edit, visualise, analyse and publish geospatial information.
http://www.qgis.org/
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Open QGIS
Select Layer > Add Vector Layer
Open the shapefile

Layer > Open Attribute Table



http://www.qgis.org/

Option 1: Prepare geodata using QGIS
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Option 2: Prepare geodata using TopoJSON

GeoJSON is a useful interchange format for geographical data and is widely used.

However it requires a lot of redundant information. In a world map data set, every
country’s complete border is stored as geometry. This means that borders shared
between countries are stored multiple times.

The TopoJSON format stores geometries as a set of arcs that do not overlap. In
some cases this can reduce file sizes by a factor of 10.

TopoJSON files can be created using a command line tool from Mike Bostock, the
creator of D3.js. See https://github.com/mbostock/topojson



https://github.com/mbostock/topojson

Option 2: Prepare geodata using TopoJSON

Open Terminal and navigate to the folder with your shapefiles.

topojson -0 world.topojson
--quantization 1le5
--id-property iso_a3
--properties name=name
--io=countries
--o0o=1and
--no-key
-- ne_110m_admin_© countries.shp



Option 2: Prepare geodata using TopoJSON

Our TopoJSON file is 85% smaller than the GeoJSON file (103KB vs 672KB
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Let’s check in on the webapp

Install the Javascript libraries we’ll need for this tutorial.

bower install d3
bower install topojson
bower install d3-queue

Add the scripts to index.html

<script src="/bower_components/d3/d3.min.js"></script>
<script src="/bower_components/d3-queue/d3-queue.js"></script>
<script src="/bower_components/topojson/topojson.min.js"></script>



Build the HTML structure

Clear out the dummy content and add the following to index.html

<div class="row">
<div class="col-md-8">
<div id="map"></div>
</div>
<div class="col-md-4">
<div id="info">
<h3>Click on a country to explore</h3>
</div>
</div>
</div>



Let’'s Make a Map!

Add the TopoJSON file into the webapp project under a new folder called data.



Let's Make a Map!

Build the map visualisation in main.js.

var width = 960,
height = 500;

var svg = d3.select("#map").append("svg")
.attr("width", width)
.attr("height", height);



Let's Make a Map!

Define how our map will interpret the geodata.

// Define the map projection, scale and position
var projection = d3.geo.mercator()
.scale(120)
.translate([width / 2, height / 2]);

I/ Create a path function that will plot the geodata according to the projection
var path = d3.geo.path()
.projection(projection);



Let’'s Make a Map!

Learn more about projections and
how you can use in them in D3.js at
https://github.com/d3/d3/wiki/Geo-Pro
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https://github.com/d3/d3/wiki/Geo-Projections
https://github.com/d3/d3/wiki/Geo-Projections

Let's Make a Map!

d3.json("data/world.topojson”, function(error, world) {
if (error) return console.error(error);
console.log(world);

})s



Let's Make a Map!

d3.json("data/world.topojson”, function(error, world) {

var countries = topojson.feature(world,
world.objects.ne 110m_admin @ countries); // get the geometries

svg.append('path') // add svg path elements
.datum(countries) // bind geometry data
.attr('d', path) // use path function to plot points
.attr('stroke', 'black’)
attr('fill', 'white');
1)



Let’'s Make a Map!
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Time to find some data

WEe'll be using data on participation in the workforce and wages by gender.

Data on workforce participation is available from the ILO at
http://laborsta.ilo.org/applv8/data/EAPEP/eapep E.html

Data on the gender wage gap is available from UNECE at
http://w3.unece.ora/PXWeb2015/pxweb/en/STAT/STAT 30-GE  03-WorkAndec

onomy



http://laborsta.ilo.org/applv8/data/EAPEP/eapep_E.html
http://w3.unece.org/PXWeb2015/pxweb/en/STAT/STAT__30-GE__03-WorkAndeconomy
http://w3.unece.org/PXWeb2015/pxweb/en/STAT/STAT__30-GE__03-WorkAndeconomy

Cleaning up data

The downloaded data sheets contain lots of excess data and fancy formatting that
we don’t need. Before we can use the data, we need to:
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Step 1: Remove unneeded data

Start with the data on workplace participation. This contains data for a number of
years and age ranges. We're only going to use the data from 2015, and the
combined figure for all age groups over 15.

Open the data in Excel and add filters to the third row. Filter the age and year
columns so that we have only one figure for each country.

G D

I1SO country codes

2-letter  3-letter

Afghanistan
Albania
Algeria
Angola
Argentina

Armenia

2015 TOTAL 15+
2015 TOTAL 15+
2015 TOTAL 15+
2015 TOTAL 15+
2015 TOTAL 15+
2015 TOTAL 15+

G

H

POPULATION (Source: UN DESA)

Male

MPOP

10,561.4
1,285.4
14,041.6
5,035.7
15,523.3
1,109.1

Female

FPOP| .

9,825.0
1,323.3
13,920.1
6,158.6
16,611.3
1,368.9

Total

MFPOP

20,386.4
2,608.6
27,961.7
12,094.2
32,134.6
2,478.0

J

K

L

M

N

LABOUR FORCE (EC. ACTIVE POPULATION)

Male

MLF |,

8,473.7
913.1
10,188.9
4,574.6
11,677.5
802.5

Female

FLF [

1,634.4
649.1
2,235.5
3,947.9
8,058.0
691.8

Total

MFLF

10,108.1
1,562.2
12,424.4
8,522.5
19,735.5
1,494.2

Male

Female

(scenario (scenario

cst LFPR
of 2010)

MLFOQ|

8,486.0
916.5
10,255.8
4,567.4
11,668.7
797.2

cst LFPR
of 2010)

FLFO[,

1,522.8
646.5
2,067.7
3,862.6
7,813.7
678.9

O B Q S

Labour Force Participation
Rates (LFPR)

z
O
Metadata regarding tk

Available dat
point for Femz
LFPR (0=n.a..

Available data
point for Male
LFPR (0=n.a.)

Male Female Total

realm - realf

0 0



Step 1: Remove unneeded data

Select only the visible cells in the sheet and copy them with these shortcuts.

ctrl a
alt ;

ctrl c
ctrl v

Repeat for the second sheet of data, then delete unneeded columns. We'll keep
the country name, ISO code, and the male and female participation rates as
percentages.



Step 2: Integrate the two data sets

Open the second data set in Excel. Copy the contents into a new sheet on the first
Excel file.

To combine the two data sets, we will use a combination of Excel’'s INDEX and
MATCH functions to look up each country name in the gender gap data and then
copy across the value into our compiled data set.

=IFERROR (
INDEX( gap!C$52:C$99,
MATCH(A2,gap!B$52:B$99,0)
)J
"M



Step 3: Clean up formatting

Select all content from our compiled
sheet and do Paste Special > Paste
Values into a new sheet.

Clean up any last details (such as the
cells with “..”) and clear formatting with
Clear > Clear Formats.

Save the results to a csv file and put it
into the data folder in your webapp
project.

Home Insert
2 % Cut

53 Copy

Paste

J Format Painter

country  iso2
Afghanista AF
Albania AL
Algeria Dz
Angola AO
Argentina AR
Armenia AM
Australia AU
Austria AT
Azerbaijan AZ
Bahamas BS
Bahrain  BH
Banglades| BD
Barbados BB
Belarus  BY
Belgium BE
Belize BZ
Benin BJ
Bhutan BT
Bolivia BO
Bosnia anc BA
Botswana BW
Brazil BR
Brunei Dar BN
Bulgaria BG

Page Layout

Calibri

Formulas

mpr
80.23318
71.03983
72.56217
77.06943
75.22581
72.3532
71.47214
66.8746
71.79298
79.09933
86.07003
83.85836
75.55624
63.97535
59.91467
82.10062
77.91646
78.3205
80.85242
58.72005
82.09248
79.93906
75.8869

61.478
20 01c79

Data

fpr

16.63478
49.05058
16.05988
64.10407
48.50881
50.53569
58.95757
53.74964

63.5745
69.20097
39.21665
58.14072
64.17064
50.88155
47.90305
49.48371
68.29189
67.07159
65.76765
34.94296
72.25564
60.03442
55.27587
48.90263

Review

tmp-1990-2020.xIs [Compatibilif

Developer Acrobat  Team

Wrap Text General < El ﬁi : 34

2] Merge & Center ~ $ % 9 || %8 ;99| Conditional Format
Formatting - Table

Alignment ] Number




Putting it all together

In the final steps, we combine the workplace data with the geodata and use it to
make a choropleth (colour coded) map.



Putting it all together - namespacing

(function( map ) {

var go = function(error, world, data) {};
map.init = function() {};

}( window.map = window.map || {} ));

map.init();



Putting it all together - set up variables

(function( map ) {

var world = {},
data = {},

queue = d3_queue.queue,
countryByIso = d3.map();

}( window.map = window.map || {} ));



Putting it all together - set up variables

(function( map ) {

var width = 600,
height = 500;

}( window.map = window.map || {} ));



Putting it all together - set up variables

(function( map ) {

var svg = d3.select("#map").append("svg")
.attr("width", width)
.attr("height", height),
projection = d3.geo.mercator()
.scale(390)
.translate([width * .5, height * 1.45]),
path = d3.geo.path()
.projection(projection);

}( window.map = window.map || {} ));



Putting it all together - set up variables

(function( map ) {

var minGap = 3,

maxGap = 30,

minGapColor = "#bcbddc",

maxGapColor = "#990000",

gapColor = d3.scale.linear().domain([minGap,
maxGap]).range([minGapColor, maxGapColor]);

}( window.map = window.map || {} ));



Putting it all together - loading the data

map.init = function() {
queue()
.defer(d3.json, "data/world.topojson")
.defer(d3.csv, "data/gender _gap.csv", function(d) {

countryByIso.set(d.iso3, d); return d;

})

.await(go);

s



Putting it all together - draw the map

var go = function(error, world, data) {
console.log(error);
console.log(world);
console.log(data);

var countries = topojson.feature(world,
world.objects.ne_110m _admin_© countries);

s



Putting it all together - draw the map

svg.selectAll("path") // Select path
.data(countries.features) // Bind geodata
.enter().append("path") // Add svg path for each country
.attr("fill", function(d) { //Fill colour determined by wage gap data
var country = countryByIso.get(d.id); // Use map to get country data
if (typeof country !== 'undefined' && country.gap) {
return gapColor(country.gap); // Pass gap data to colour scale

}

return "#eee"; // If no data then set fill to white
)
/[ Add “country” class to use to bind click functions
.attr("class",function(d) { return d.id + " country"})
.attr("stroke", '#000")
.attr("d", path); // Send geometry data to path function to plot points



Putting it all together




Sneaky bonus: adding click events

var xMax = 320,

xScale = d3.scale.linear()
.domain([0©, 100])
.range([0, xMax]);



Sneaky bonus: adding click events

d3.selectAll("path.country")
.on("click",function(d) {
var country = countryByIso.get(d.id);
if (typeof country !== 'undefined') {
d3.select('#info').html('");
var selection = d3.select('#info")
.append("svg")
.attr("width", xMax)
.attr("height", 80)
.append('g")
.selectAll("rect")
.data([country.fpr,country.mpr])
.enter();



Sneaky bonus: adding click events

selection.insert("rect")
.attr("y", function(d, i) { return i * 38; })
attr("x", 0)
.attr("height", 20)
.style('fill', function(d, i) {
if (i < 1) return "rgb(223, 101, 176)";
return "rgb(33, 113, 181)";
})
.attr("width", xScale);



Sneaky bonus: adding click events

selection.insert("text")
.attr("y", function(d, i) { return i * 38 + 15; })
.attr("x", 5)
.attr("height", 20)
.attr("width", xMax)
attr("fill","white")
.style("color","white")
.text(function(d, i) {

return parseFloat(d).toFixed(2) + '%';
})s

1)



Germany

Workplace participation rates
|52.66% Bl

Thanks for listening :)

Find the demo online at http://melmo.qgithub.io/d3-map-demo/



http://melmo.github.io/d3-map-demo/

