
Data MAPS IN PRACTICE
K I R E L L  B E N Z I ,  P H . D

@KirellBenzi www.kirellbenzi.com

https://www.kirellbenzi.com


Web mapping

Also known as Web GIS (geographic information systems)


Client-server interaction to serve and consume a geographical dataset


Examples: Google Maps, Apple Maps, Waze, OpenStreetMap, Here



Tiled web map

Cut a very high resolution image into a 
hierachy a squared tiled for each zoom 
level


Displayed in a browser by seamlessly 
joining dozens of individually requested 
image files on demand

https://en.wikipedia.org/wiki/Tiled_web_map


Tiled web map

Tiles are 256x256 pixels


Each zoom level doubles in both 
dimensions, so a single tile is replaced 
by 4 tiles when zooming in


Uses Web Mercator projection: latitude 
limits of around 85 degrees

Z X Y

https://gogeomatics.ca/map-tiles-and-cached-map-services/


Vector Hles
• Newer format, replace bitmaps


• Contain geometries and metadata – 
like road names, place names, house 
numbers – in a compact, structured 
format


• Data transfer is greatly reduced


• Better customization


• Rasterisation can be performed directly 
in the client

https://github.com/mapbox/geojson-vt


Libraries

GDAL, to create, convert, 
do anything with maps 
(C++, Python)


Leaflet.js, leading open-
source JS library for 
interactive maps


Turf.js advanced 
geospatial analysis

http://leafletjs.com/
http://turfjs.org/


GIS formats

https://gisgeography.com/gis-formats/
https://ogre.adc4gis.com/


GeoJSON

GeoJSON is a format for encoding 
geographic data structures with 
their non-spatial attributes


Open standard format


Based on JavaScript Object 
Notation (JSON).

https://en.wikipedia.org/wiki/GeoJSON


GeoJSON composites

Wikipedia



GeoJSON features

Group both geometry and arbitrary 
properties such as names, roads, etc.

{ "type": "FeatureCollection",
    "features": [
      { "type": "Feature",
        "geometry": {
          "type": "Point",
          "coordinates": [102.0, 0.5]
          },
          "properties": {
            "prop0": "value0"
          }
        },
      { "type": "Feature",
        "geometry": {
          "type": "LineString",
          "coordinates": [[102.0, 0.0], [103.0, 1.0], [104.0, 0.0], [105.0, 1.0]]
          },
        "properties": {
          "prop0": "value0",
          "prop1": 0.0
          }
        }



D3 projecHons

Bostock

https://bl.ocks.org/mbostock/3711652


How does it work?

The core object is d3.geoPath() 

Generates an SVG path data string, 
attribute “d” (or render to Canvas)


Relies on a projection to map the 
input to the correct position on screen

https://www.explainxkcd.com/wiki/index.php/1500:_Upside-Down_Map


d3 projecHon
In a continous world, it is just a point transformation that takes latitude 
and longtiude values as input


In real-world discrete geometry, it is much more complex

Anti-meridian cutting

https://bl.ocks.org/mbostock/3788999


Example
let path = d3.geoPath()
             .projection(d3.geoAzimuthalEqualArea());

d3.json("/mbostock/raw/4090846/world-110m.json", function(error, world) {
 if (error) throw error;

 svg.insert("path", "world")
     .datum(topojson.feature(world, world.objects.land))
     .attr("class", "land")
     .attr("d", path);
});



TopoJSON

Extension of GeoJSON that encodes topology


GeoJSON is not efficient because we refine the geometry of each object 
even if they share the same coordinates


Geometries in TopoJSON files are stitched together from shared line 
segments called arcs


Helps for topology simplification, cartograms!



Topology simplification

Bostock

https://medium.com/@mbostock/command-line-cartography-part-3-1158e4c55a1e
https://medium.com/@mbostock/command-line-cartography-part-3-1158e4c55a1e


TopoJSON example

Wikipedia



A topology of the United States; dots indicate arc endpoints. Bostock

https://medium.com/@mbostock/command-line-cartography-part-3-1158e4c55a1e


TopoJSON guide

https://github.com/jsoma/d3-topojson-data-guide
https://github.com/jsoma/d3-topojson-data-guide


https://hub.arcgis.com/pages/open-data


Leaflet: L.esri.MapService

GeoJSON



Leaflet + d3

http://bl.ocks.org/d3noob/9267535


Homework 

• Read Interactive Data Visualization for the 
Web chapter 12


• Fill the project proposal form

http://chimera.labs.oreilly.com/books/1230000000345/index.html
http://chimera.labs.oreilly.com/books/1230000000345/index.html
https://goo.gl/forms/BmIQiZm7OTogaqgy2

