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Tutorial pratico

« Como usar dados abertos para construir um mapa tematico iterativo usando:
HTML, CSS, JavaScript, SVG, D3.js, (SV, GeoJSON.

« Obter shapefile de naturalearthdata.com

« Converter para GeoJSON usando mapshaper.org e filtrar dados

« Obter dados tematicos de portais pablicos: un.data.org e geonames.org
« Gerar string para path SVG usando D3.js

« Aplicar escalas, cores, projecdes e recursos interativos

. (ddigo: hitps:// github.com/argonavisbr/tutorial-geojson
. Playground: JSFiddle (use links do Readme.md)



http://naturalearthdata.com
http://mapshaper.org
http://un.data.org
http://geonames.org
https://github.com/argonavisbr/tutorial-geojson

Shapefile: naturalearthdata.com
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C' @ https://www.naturalearthdata.com G * BN

Free vector and raster map data at
1:10m, 1:50m, and 1:110m scales
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Natural Earth is a public domain map dataset available at 1:10m, 1:50m, and 1:110 million scales. Featuring tightly integrated vector and
raster data, with Natural Earth you can make a variety of visually pleasing, well-crafted maps with cartography or GIS software.

Natural Earth was built through a collaboration of many volunteers and is supported by NACIS
(North American Cartographic Information Society), and is free for use in any type of project Get the D ata
(see our Terms of Use page for more information).
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www.naturalearthdata.com/downloads/110m-cultural-vectors/

& C @& https://www.naturalearthdata.com/downloads/110m-cultural-vectors/ G ** B = & v @

Free vector and raster map data at

I\‘dLU[ dl Ld' LI I 1:10m,1:50m,and1:110

Home Features Downloads Blog Forums Corrections About

« Downloads

St to Dat
1:110m Cultural Vectors iptobats

Know when a new version of Natural
Earth is released by subscribing to
our announcement list.

Download all 110m cultural themes | (1.31 MB) version 4.1.0

Find a Problem?
Files have been downloaded 475,243 times.

Submit suggestions

NOTE: Version number indicates the update cycle when that theme was last updated. An . and bug reports via
. . . our
older version number indicates updates have not been necessary since then. @ correction system

and track the
progress of your

Admin 0 — Countries edits.
L There are 247 countries | Greenland as separate Join Our Community
Jfrom Denmark.
Talk back and
Download countries |(192.15 KB) version 4.1.0 discuss Natural
Earth in the Forums.

2

Admin () — Details

Download without boundary lakes | (194.37 KB) version 4.1.0

Thank You

Our data downloads are generously
hosted by Florida State University.

About | Issues | Version History »

https://www.naturalearthdata.com/http//www.naturalearthdata.com/download/110m/cultural/ne_110m_admin_0_countries.zip L

cent Foriim Tanics




Converter para GeoJSON: mapshaper.org

C' @& https://mapshaper.org w

Brazil

ne_110m_admin_0_countries.json
ne_110m_admin_0_countries.zip

~



Alternativas: aplicativo GIS ou GDAL
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|
{
Geo_l SO N "type": "FeatureCollection",
"FEatUPES": [
Propriedade "type": "Feature",
o ||1dlI: "FJI",
(opcional) toropertics: |
"name": "Fiji"

i
"gEONEtPY": {

Propriedade “properties” neype®s "MultiPolygon”.

(conteddo livre) "coordinates": [
[[ [180,-16.067132663642447],

[179.4135093629971,-16.379054277547404],
[180,-16.067132663642447] 1],

] [L...1. I[... 1]

Propriedade “geometry” },i
(contém um tipo GeoJSON "type": "Feature”,
ex: "Polygon”, "Point”, "MultiPolygon®) p

1,

L
}




Remover propriedades desnecessarias

Welcome s filter-map.js Para cada Feature:

const fs = require('fs'); {
const source = "../geo/ne_110m_admin_0@_countries.json";

] 1 ] ]
type": "Feature
const target = "../geo/world.geojson"; YP ’

"oroperties": {
"TS0_A3":"...",

fs.readFile(source, 'utf8', (err, json) => { UNAME" ", 1
if(err) throw err; "ADMIN;'G.. "
Flse process(JSON.parse(json)); -

"MAPCOLOR7":". . "

I,

function process(data) { ||geometr,yll. { }

data. features.forEach(function(d) {
d.id = d.properties.ISO_A3;
const name = d.properties.NAME;
d.properties = {name: name};

});
writeFile(JSON.stringify(data));

{

"type": "Feature",

‘unction writeFile(data) { ME 0 oM
fs.writeFile(target, data, (err) => { "properties": {

if(err) throw err; "name":"...",

console. log( 'Done"') },
1) "seometry": {...}

GitHub: tools/filter-map.js J*




3 Data-Drnven Documents
- - e G Bedn Gy

/ N dﬁg\ D3.js V5
d3-selection-mul d3- brush d3 o /-\ modules

d3-cam16 d3-transition

d3-geo.po|ygon d3'|'|SV d3'f0l'CE
\‘ d3-hcg
d3-geo-projection ,
____, U3-interpolate o
\ d3-scale-chromatic I 3 =
d3-geo E £
. s g
s d3-chord / 8 =
d3-time- format E :;::
d3-tile = =
d3-contour ) ' Has no dependencies

d3-shape d3- sankey d3-fetch Has dependencies




)% Data-Dnven Documents

<script src="https://d3js.org/d3.v5.min. js"></script>

<script>
d3. json('../geo/world.geojson')
.then(function(data) {
console.log(data.features);
;

</script> ’

"type": "FeatureCollection",
"features": [ ... ]

i

}



Passo 1: (arregar o GeoJSON

GitHub: tutorial/map-L1.htm

& C @ localhost:63342/tutorial-geojson/tutorial/map-1.html Q vw B & & Vv @
[x ﬂ Elements Console Sources Network Performance Memory  » 1 ¢ X
See results in Pl © top v | @© | Filter Custom levels ¥ 1 hidden £
map—-1.html:15
v Array(177)

JavaScript "o - 99

»0: {type: "Feature", geometry: {.}, properties: {.}, id: "FJI"}
»1: {type: "Feature", geometry: {..}, properties: {..}, id: "TzA"}
ConSOle »2: {type: "Feature", geometry: {..}, properties: {..}, id: "ESH"}
v 3:
v geometry:
» coordinates: (30) [Array(1l), Array(1), Array(1), Array(l), Array(1), Array(1), Array(1l), ..
type: "MultiPolygon"
> proto__ : Object
id: "CAN"
» properties: {name: "Canada"}
type: "Feature"
» proto__: Object
» 4: {type: "Feature", geometry: {.}, properties: {.}, id: "USA"}
»5: {type: "Feature", geometry: {..}, properties: {..}, id: "KAZ"}
vo6:
v geometry:
v coordinates: Array(1)
»0: (54) [Array(2), Array(2), Array(2), Array(2), Array(2), Array(2), Array(2), Array(2)..
length: 1
» proto__: Array(0)
type: "Polygon"
> proto_ : Object
id: "uz"
» properties: {name: "Uzbekistan"}
type: "Feature"
» proto__: Object
»7: {type: "Feature", geometry: {..}, properties: {.}, id: "PNG"}
»8: {type: "Feature", geometry: {..}, properties: {.}, id: "IDN"}
»9: {type: "Feature", geometry: {..}, properties: {.}, id: "ARG"}
» 10: {type: "Feature", geometry: {..}, properties: {.}, id: "CHL"}
»11: {type: "Feature", geometry: {..}, properties: {..}, id: "COD"}




) Data-Drnven Documents

Document Object
Drives Selects Model (DOM)
# 9 HTML
Inserts Vo
Update;‘, (55

Removes (anvas




)3 Data-Dnven Documents

---------------

V _

Document




Passo 2: Listar propriedades

GItHUb: tUtorlaI/map-z'htmI & C' @ localhost:63342/tutorial-geojson/tutorial/map-2.html

cons:t maIIJ = {}', . | 1. Fiji (FII)

d3. json('../geo/world.geojson') 2. Tanzania (TZA)
.then(function(data) { 3. W. Sahara (ESH)

F t - d t 'F t . 4. Canada (CAN)
map.reatures ata.reatures, 5. United States of America (USA)
draw () » 6. Kazakhstan (KAZ)

}) . 7. Uzbekistan (UZB)
! 8. Papua New Guinea (PNG)
9. Indonesia (IDN)
function draw() { 10. Argentina (ARG)
11. Chile (CHL
const 0l = d3.sc?1ect("body").append("ol"); 12.De;f.§ep_éongo (COD)
ol.selectAll("ll") 13. Somalia (SOM)
14. Kenya (KEN)
.data(map.Featurﬁs). " 3 o o,
.enter().append("1i") 16. Chad (TCD)
.text(d => d.properties.name + B @ o
. . . Dominican Rep.
(" d.id + M)"); 19. Russia (RUS)

20. Bahamas (BHS)
{ "type": "Feature", 21. Falkland Is. (FLK)
"id":", ", 22. Norway (-99)
"oroperties": { 23. Greenland (GRL)
24. Fr. S. Antarctic Lands (ATF)
25. Timor-Leste (TLS)

"name":"..

Irs
map.features [n] "seometry": {...} } 26. South Africa (ZAF)

9




Passo 3: Listar coordenadas de objeto

GitHub: tutorial/map-3.html

const country =

map.features.filter(k => k.id === "BRA")[0];

const hody = d3.select("body");
body.append("h1")

.text(country.properties.name);

hody.append("ul").selectAl1("1i.coord")

.data(country.geometry.coordinates[0])

.enter()

.append("1i").attr("class", "coord")

.text(d = "Lon: "+d[0]+", Lat:

"+d[1]);

Lon:
Lon:
Lon:
Lon:
Lon:

Brazil

& C @ localhost:63342/tutorial-geojson/tutorial/map-3.html

-53.373661668498244, Lat: -33.768377780900764

-53.6505439927181, Lat:

-33.20200408298183

-53.209588995971544, Lat: -32.727666110974724

-53.78795162618219, Lat
-54.57245154480512, Lat

: -32.047242526987624
: -31.494511407193748

Lon:
Lon:
Lon:

-55.601510179249345, Lat: -30.853878676071393
-55.97324459494094, Lat: -30.883075860316303
-56.976025763564735, Lat: -30.109686374636127

Lon:
Lon:
Lon:
Lon:
Lon:
Lon:
Lon:
Lon:
Lon:
Lon:
Lon:
Lon:
Lon:
Lon:

-57.62513342958296, Lat
-56.29089962423908, Lat
-55.16228634298457, Lat

: -30.21629485445426
: -28.852760512000895
: -27.881915378533463

-54.490725267135524, Lat: -27.47475676850579

-53.64873531758789, Lat

: -26.92347258881609

-53.628348965048744, Lat: -26.124865004177472

-54.13004960795439, Lat

: -25.547639255477254

-54.625290696823576, Lat: -25.739255466415514

-54.42894609233059, Lat

-54.2934'7632507745, Lat:
-54.29295956075452, Lat:
-54.65283423523513, Lat:
-55.02790178080955, Lat:

-55.40074723979542, Lat:
« T on: 55 §1762020062Q624 T at- 22 571007572 8IAART

:-25.162184747012166
-24.570799655863965
-24.02101409271073
-23.83957813893396
-24.00127369557523
-23.956935316668805




Passo 4: SVG <path>

GitHub: tutorial/map-6a.html
<html lang="en">
<head>
<style>
.poly {
stroke: black;
stroke-width: .05;
} fill: yellow;
</style>
</head>
<body>

<svg height="500" width="960" viewBox="7 -13 14 28">
<path d="M-10,0 L-3,10 L10,7 L10,-7 L-3,-10 L-10,0" class="poly" />
</svg>
</body>
</html>

~



Passo 5: SVG <path> em D3

GitHub: tutorial/map-8.htm

<svg height="500" width="960"></svg>

<script>
const svg = d3.select("svg");
const pathData = "M-10,0 L-3,10 L10,7 L10,-7 L-3,-10 Z";

svg.append("path").attr("class", "poly")
.attr("d", pathData);
</script>

~



Passo 6: Gerando um <path> com D3

GitHub: tutorial/map-9.htm

& C  @® localhost:63342/tutorial-geojson/tutorial/map-9.html

const geoPath = d3.geoPath();

const map = {};
d3.json§'../geo/world.geojson')
.then(function(data) {
map.features = data.features;
draw() ;

b;

function draw() {
const country = map.features.filter(k => k.id === "BRA")[0];
const pathData = geoPath(country);
d3.select("svg").append("path")
.attr("d", pathData);




Passo 7: Mapeando dados ao DOM SVG

GitHub: tutorial/map-10.html
const geoPath = d3.geoPath();

suglselectAllé"path")
(ada feature mapeada .data(map.features)

, .enter().append("path")
a um objeto <path> .attr("d", geoPath)

& C @ localhost:63342/tutorial-geojson/tutorial/map-10.html




Passo 8: Projecoes geograficas

GitHub: tutorial/map-12.html

const geoPath = d3.geoPath();
const projection = d3.geoMercator(); //d3.geolrthographic(), d3.geoMollweide(). ..
seoPath.projection(projection);

Q % W E

d3.geoMercator() -




Coordenadas de cidades: geonames.org

geonameid;asciiname;latitude;longitude;population;timezone
3040051;les Escaldes;42.50729;1.53414;15853;Europe/Andorra
3041563;Andorra la Vella;42.50779;1.52109;20430;Europe/Andorra
290594 ;Umm al Qaywayn;25.56473;55.55517;44411;Asia/Dubai
291074;:Ras al-Khaimah;25.78953:55.9432:115949;Asia/Dubai
291696 ;:Khawr Fakkan;25.33132:56.34199:;33575;Asia/Dubai
292223:Dubai;25.0657;55.17128:1137347;As1a/Dubai
292231;Dibba Al-Fujairah;25.59246;56.26176;30000;As1a/Dubai
292239:Dibba Al-Hisn;25.61955:;56.27291;26395;Asia/Dubai
292672;Sharjah;25.33737;55.41206;543733;As1a/Dubai
292688;Ar Ruways;24.11028;52.73056;16000;Asia/Dubai
292878;Al Fujayrah;25.11641;56.34141;62415;Asia/Dubai
292913;A1l Ain;24.19167;55.76056;408733;Asia/Dubai

GitHub: csv/cities15000.csv

(23505 localidades)




Passo 9: Dados tematicos: cidades

GitHub: tutorial/map-15.htm

& C @® localhost:63342/tutorial-geojson/tutorial/map-15.html Q &% W @ & v @

Promise.all([
d3.json('../geo/world.geojson'),
d3.dsv(';"', '../csv/citiesl5000.csv’,
function(row) {
return {
name: row.asciiname,
coords: [+row.longitude, +row.latitude]

+
})
1).then(function([shapes, points]) {
map.features = shapes.features;
map.points = points;
draw();

svg.selectAll("circle.city")
.data(map.points)
.enter()
.append("circle").attr("class", "city")

.attr("cx", d => projection(d.coords) [0])
.attr("cy", d => projection(d.coords)[1])
Lattr("r", d = 1)

~



Passo 10: Interatividade

GitHub: tutorial/map-19.html

C @ localhost:63342/tutorial-geojson/tutorial/map-19.html Q w B = & v @




Conclusoes

- D3.js & uma poderosa biblioteca para visualizacdo de dados
baseada em padrdes abertos

- Usada em grandes portais (NY Times, The Guardian, etc.) para
visualizacoes e mapas interativos e base para outros
frameworks de visualizacdo

- Neste tutorial, foi mostrado como D3 pode ser usada para criar
mapas tematicos usando dados abertos: uma ferramenta
essencial em jornalismo de dados
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