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Tell your neighbors about the last 
map you used and why
(2 minutes)



In one slide

• A solution for publishing interactive web 
maps under your own control. 

• Why? Cost, flexibility, longevity. 

• Based on OpenStreetMap. 

• Available at the low, low price of $0.

What is Protomaps

Map data: OpenStreetMap



Find me on Bluesky! @bdon.org

• Open source developer building 
cartographic tools 

• Started the Protomaps project in 2019 

• Created company to sustain the project, 
supported by development contracts and 
grants

About me

OpenStreetMap, my camera



Target Audience
Who is this for?

• You are a developer who is familiar with: 

• JavaScript and visualization libraries (Leaflet, D3, MapLibre…) 

• S3 or other static storage 

• HTTP APIs, JSON, CORS 

• But you might not be familiar, or willing, to: 

• Administer databases 

• Maintain Linux servers 

• Dig into what/how to “use OpenStreetMap”



Non-target Audience
Who is this not for?

• Complete investment in ESRI or print ecosystem 

• Zero code, collaboration, transactional/live data - check out Felt 

• Organizations with large amounts of money to solve small problems



Maps as a primitive on the web



Build vs. Buy
How does your org approach these?

• HTML 

• CSS 

• JSON 

• Markdown files 

• MP3 audio

• WordPress site 

• CMS 

• Database 

• Search Engine 

• Video 

• Maps
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NPR

• Scrollytelling experience 

• Serve .pmtiles directly to browser via 
CloudFront 

• Protomaps basemap

Example

NPR

https://apps.npr.org/plant-hardiness-garden-map/


The New York Times

• USGS data 

• Interactivity 

• Custom base tileset served as .pmtiles

Example

The New York Times

https://www.nytimes.com/interactive/2025/01/01/weather/northern-california-quake.html?rsrc=flt


The Washington Post

• Hover interactivity 

• Uses a different open source base tileset 
(OpenMapTiles) with AWS CloudFront

Example

The Washington Post

https://www.washingtonpost.com/business/interactive/2024/housing-market-price-trends-zip-code-map/


• UI: Top Bun 

• Overlay data: Patty 

• Basemap: Bottom Bun

Map stories are like hamburgers

NPR



• https://github.com/bdon/NICAR25-
InteractiveMaps 

• Interactive 

• Customizable 

• 100% static page you can serve anywhere

What we’re building

OpenStreetMap, Minneapolis Open Data

https://github.com/bdon/NICAR25-InteractiveMaps
https://github.com/bdon/NICAR25-InteractiveMaps


github.com/bdon/ 
NICAR25-InteractiveMaps

http://github.com/bdon/


Task 1: Bottom Bun
Display a background basemap





• Open your developer console. 

• bit.ly/nicar25-protomaps and click the link 
to GitHub pages on the right, then “Task 1” 

• Pan and zoom around the map. 

• What do you see? 

• Compare it to another map site: 
play.placemark.io

Developer Console

OpenStreetMap

http://bit.ly/nicar25-protomaps
https://play.placemark.io


python3 -m RangeHTTPServer
Explain?

• HTTP server needs to support range requests 

• Almost every HTTP server supports this, exception is the one in the Python default library 🫠 

• Run this from the project root: python3 -m RangeHTTPServer 

• Go to http://localhost:8000

http://localhost:8000


Customize

basemaps.layers("basemap", 

basemaps.namedFlavor("white"), 

{lang:"en"})

index.html: 
Customize the Flavor and the Language 

Flavor: light, dark, white, black, grayscale 

Lang: es, ja, ko, ru …



Tasks

• Drag basemap_minneapolis.pmtiles 

• Inspect the JSON metadata 

• What is the osmosisreplicationtime 
contained in the metadata?

pmtiles.io

OpenStreetMap

http://pmtiles.io


Tasks

• programs/x86/pmtiles show tiles/basemap_minneapolis.pmtiles 

• programs/arm64/pmtiles show tiles/basemap_minneapolis.pmtiles 

pmtiles cli



Choose your own area

• Use play.placemark.io to export a BBOX 

• MINX,MINY,MAXX,MAXY

Where did the map come from?

play.placemark.io

http://play.placemark.io
http://play.placemark.io


pmtiles extract https://build.protomaps.com/
20250306.pmtiles  
—-bbox=-83.1379,42.2801,-82.9600,42.3751

https://build.protomaps.com/20250306.pmtiles
https://build.protomaps.com/20250306.pmtiles


Experimentation time
Basemap task 1



Hamburger Patty:  
Data Preparation
Minneapolis Open Data



Source information: https://opendata.minneapolismn.gov/



Minneapolis Open Data





Data preparation
Minneapolis bike and scooter data

• CSV does not contain spatial data, only centerline ID of trip start/end 

• Centerline IDs are available from GeoJSON file 

• create_geojson.py program to join CSV to GeoJSON, placing at a random point on the centerline:



Alternatives

• Comment out other_source and 
other_layer in task1/index.html 

• Try changing minneapolis_skyway.geojson 
to MPLS_Centerline.geojson. What 
happens? 

• Use the web console to understand what’s 
going on 

• What about PostGIS? QGIS?

Maybe don’t use tiles

OpenStreetMap



GeoJSON

• python3 create_geojson.py 

• output: lines.geojson, points.geojson 

• Try loading lines.geojson in task1/
index.html. How does it work?

Loading results

OpenStreetMap, Minneapolis Open Data



Creating vector tiles

• Tiles are a lossy technique for lightweight, 
interactive maps 

• Create a tile pyramid via clipping and 
generalization 

• Load our trips the same way we load our 
basemap 

• You can store tiles as single files like 
0/0/0.mvt, pmtiles is a convenient way to 
deal with them as a single file, even 
millions

Motivation for tiles



tippecanoe
Command line tile creation

tippecanoe points.geojson -o points.pmtiles --force --drop-fraction-as-needed

tippecanoe lines.geojson -o lines.pmtiles --force --drop-fraction-as-needed

View the output on pmtiles.io + experiment with the CLI

http://pmtiles.io




Experimentation time
Task 2: Load the pmtiles, check the console, change the colors



Task 3: Data Exploration
MapLibre is more than a static map



Scooter and bicycle trips

• vehicleType 

• StartTime 

• EndTime

Dataset columns

Minneapolis Open Data





MapLibre docs



MapLibre



Experimentation time
Task 3: changing the data shown dynamically



How do we host?
Discussion topic

• GitHub Pages is an option! 

• The same way you host other static content (S3) 

• Content delivery network preferred! 

• Q&A: How does your org do this?



Homework: Extra Credit
Presidential precinct data for the 2020 general election



The Upshot



The Upshot, OpenStreetMap



2025 Roadmap
What’s next for Protomaps

• Improved cartographic generalization and completeness 

• More example Flavors and easier customization 

• Use standard web fonts



Stay updated
protomaps.com 

Bluesky: bsky.app/profile/protomaps.com 

Fedi: mapstodon.space/@protomaps 

Github sponsors 

github.com/protomaps 

brandon@protomaps.com


