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01  Daylight

Analysis-Ready Daylight OpenStreetMap 
Distribution
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Analysis-Ready Daylight OpenStreetMap 
Distribution

Daylight is made of OpenStreetMap Data

Validated by the mobius team to be accurate, recent, and 
vandalism-free

Daylight is a distribution of OpenStreetMap Data 
published with additional datasets such as microsoft 
buildings and experimental ML roads.

What is Daylight?
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Find: Discover errors or other issues anywhere on the map

Fix: Submit fixes on live OSM, not in an internal database

Import: Apply fixes from OSM into the Daylight map

Daylight Process: 
Find-Fix-Import Loop

Analysis-Ready Daylight OpenStreetMap 
Distribution
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Quality fix
Dissolved parts of relation and added roof tags to each individual way
Changeset 123292182

Quality issue
Geometric roof of Tabung Haji Putrajaya not  rendering on map

OSM Relations Example

Analysis-Ready Daylight OpenStreetMap 
Distribution
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August 2022

Daylight v1.16

April 2021

Daylight v1.0 
released

Analysis-Ready Daylight OpenStreetMap 
Distribution

State of the Map 
2018 & 2019

Mobius Logical 
Changesets 

(LoChas)

March 2020

Announcing 
Daylight v0.1

January 2022

Daylight published 
on AWS Registry of 
Open Data as PBF 

and  Analysis-Ready  
parquet files

< 2019

Timeline of Daylight 
OpenStreetMap Distribution

2020 2021 2022 Today

https://daylightmap.org
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Buildings Kilometers of roads / paths

Daylight v1.16

OpenStreetMap Data
Think of Daylight as a snapshot 
of OSM where each feature 
might not be from the same 
snapshot.

517 M 78 M 100%

Analysis-Ready Daylight OpenStreetMap 
Distribution

Repaired beach relation for Padang Bai Beach in Bali, Indonesia
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02  Analysis-Ready Daylight 
OpenStreetMap Distribution

Analysis-Ready Daylight OpenStreetMap 
Distribution
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- OSM Planet PBF
- Overpass
- OSM Galaxy / HOT 

Export Tool
- OSHDB
- GeoFabrik Extracts

First analysts obtain 
OSM data from any 
number of sources

A Generalized OpenStreetMap 
Data Analysis Pipeline

Obtain 
OSM 
Data

Pre-process 
as desired

Convert to 
Analysis-Ready 

Format

GIS tools 
for analysis

Analysis-Ready Daylight OpenStreetMap 
Distribution
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- osmium extract
- osmium tag filter

It can be more efficient to 
pre-process the data 
depending on the format 
and use case.

Osmium tag-filter, for 
example is extremely fast.

- OSM Planet PBF
- Overpass
- OSM Galaxy / HOT 

Export Tool
- OSHDB
- GeoFabrik Extracts

First analysts obtain 
OSM data from any 
number of sources

A Generalized OpenStreetMap 
Data Analysis Pipeline

Obtain 
OSM 
Data

Pre-process 
as desired

Convert to 
Analysis-Ready 

Format

GIS tools 
for analysis

Analysis-Ready Daylight OpenStreetMap 
Distribution
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- osm2pgsql
- ogr2ogr

At some point, nodes, ways, and 
relations need to be converted 
into Points, Lines, and Polygons 
and the OSM tags turned into 
columns or key/value pairs

- osmium extract
- osmium tag filter

It can be more efficient to 
pre-process the data 
depending on the format 
and use case.

Osmium tag-filter, for 
example is extremely fast.

- OSM Planet PBF
- Overpass
- OSM Galaxy / HOT 

Export Tool
- OSHDB
- GeoFabrik Extracts

First analysts obtain 
OSM data from any 
number of sources

A Generalized OpenStreetMap 
Data Analysis Pipeline

Obtain 
OSM 
Data

Pre-process 
as desired

Convert to 
Analysis-Ready 

Format

GIS tools 
for analysis

Analysis-Ready Daylight OpenStreetMap 
Distribution



12

- QGIS
- Jupyter Notebooks
- Kepler.gl
- R Studio

Now we’re ready to explore our 
data

- osm2pgsql
- ogr2ogr

At some point, nodes, ways, and 
relations need to be converted 
into Points, Lines, and Polygons 
and the OSM tags turned into 
columns or key/value pairs

- osmium extract
- osmium tag filter

It can be more efficient to 
pre-process the data 
depending on the format 
and use case.

Osmium tag-filter, for 
example is extremely fast.

- OSM Planet PBF
- Overpass
- OSM Galaxy / HOT 

Export Tool
- OSHDB
- GeoFabrik Extracts

First analysts obtain 
OSM data from any 
number of sources

A Generalized OpenStreetMap 
Data Analysis Pipeline

Obtain 
OSM 
Data

Pre-process 
as desired

Convert to 
Analysis-Ready 

Format

GIS tools 
for analysis

Analysis-Ready Daylight OpenStreetMap 
Distribution
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- QGIS
- Jupyter Notebooks
- Kepler.gl
- R Studio

Now we’re ready to explore our 
data

- osmium extract
- osmium tag filter

It can be more efficient to 
pre-process the data 
depending on the format 
and use case.

Osmium tag-filter, for 
example is extremely fast.

- OSM Planet PBF
- Overpass
- OSM Galaxy / HOT 

Export Tool
- OSHDB
- GeoFabrik Extracts

First analysts obtain 
OSM data from any 
number of sources

Obtain 
OSM 
Data

Pre-process 
as desired Write SQL Query GIS tools 

for analysis

Analysis-Ready Daylight OpenStreetMap 
Distribution

- Analysis Ready Daylight 
OSM

Write a query, obtain data

Analysis Ready OSM Pipeline
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Calculate attributes per 
feature:

- Actual geometry 
(wkt)

- Bounding box
- Zoom level-15 

quadkey of feature 
centroid

- Length or area of 
feature

Analysis-Ready Daylight OpenStreetMap 
Distribution

Monthly 
Daylight 
Distributions

- v1.10
- v1.11
- v1.12
- v1.13
- v1.14
- v1.15
- v1.16

Registry of Open Data on AWS

Parquet
Files



15Standard OSM 
Attributes



16Standard OSM 
Attributes

WKT: MULTIPOLYGON(((11.2449916 

43.8006028,11.2450614 43.8005845,11.24….

Envelope: (11.2449916, 43.800078)
 (11.2459798, 43.8014907)

Quadkey: 120223131311311

Area: 5431.48 m2

Analysis-Ready Attributes
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Analysis-Ready Daylight 
in Action

Analysis-Ready Daylight OpenStreetMap 
Distribution
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Analysis-Ready Daylight OpenStreetMap 
Distribution

How many buildings are in 
Daylight OSM?
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Analysis-Ready Daylight OpenStreetMap 
Distribution

How many buildings are in 
Daylight OSM?
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Analysis-Ready Daylight OpenStreetMap 
Distribution

How many buildings are in 
Daylight OSM?
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Analysis-Ready Daylight OpenStreetMap 
Distribution

SELECT BING_TILE_POLYGON(
         BING_TILE(
           SUBSTR(
             quadkey,1,7
       ))),

COUNT(*)
FROM daylight_osm_features
WHERE release = 'v1.13'
  AND tags ['building'] <> 'no'
GROUP BY SUBSTR(quadkey,1,7)

Global Building Counts

quadkey = 120223131311311
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Analysis-Ready Daylight OpenStreetMap 
Distribution

SELECT BING_TILE_POLYGON(
         BING_TILE(
           SUBSTR(
             quadkey,1,7
       ))),

COUNT(*)
FROM daylight_osm_features
WHERE release = 'v1.13'
  AND tags ['building'] <> 'no'
GROUP BY SUBSTR(quadkey,1,7)

Global Building Counts

quadkey = 120223131311311 quadkey = 1202231



23

Analysis-Ready Daylight OpenStreetMap 
Distribution

SELECT BING_TILE_POLYGON(
         BING_TILE(
           SUBSTR(
             quadkey,1,7
       ))),

COUNT(*)
FROM daylight_osm_features
WHERE release = 'v1.13'
  AND tags ['building'] <> 'no'
GROUP BY SUBSTR(quadkey,1,7)

Global Building Counts
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Analysis-Ready Daylight OpenStreetMap 
Distribution

SELECT tags [ 'highway' ] AS 
highway_tag,

SUM(linear_meters) / 
1000 as total_km
FROM daylight_osm_features
WHERE release = 'v1.16'

AND tags [ 'highway' ] 
IS NOT NULL

AND linear_meters > 0
AND ST_CONTAINS( <PR>
ST_GEOMETRYFROMTEXT(wkt)
    )

GROUP BY tags [ 'highway' ]
ORDER BY total_km DESC

What about using spatial 
boundaries?

ST_GEOMETRYFROMTEXT(
  'POLYGON((-67.51 17.65,-67.44 18.78,-65.16 18.63,-65.06 17.99,-66.40 
17.57,-67.51 17.65))')
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Analysis-Ready Daylight OpenStreetMap 
Distribution

What about using spatial 
boundaries?

SELECT tags [ 'highway' ] AS 
highway_tag,

SUM(linear_meters) / 
1000 as total_km
FROM daylight_osm_features
WHERE release = 'v1.16'

AND tags [ 'highway' ] 
IS NOT NULL

AND linear_meters > 0
AND ST_CONTAINS( <PR>
ST_GEOMETRYFROMTEXT(wkt)
    )

GROUP BY tags [ 'highway' ]
ORDER BY total_km DESC
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Analysis-Ready Daylight OpenStreetMap 
Distribution

What about using spatial 
boundaries?

Puerto_rico_roads.csv

SELECT id, 
       tags [ 'highway' ], 

linear_meters,
wkt AS geometry

FROM daylight_osm_features
WHERE release = 'v1.16'

AND tags [ 'highway' ]   
IS NOT NULL

AND linear_meters > 0
AND ST_CONTAINS( <PR>
ST_GEOMETRYFROMTEXT(wkt)
    )

39mb, 166k rows
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Analysis-Ready Daylight OpenStreetMap 
Distribution

What about using spatial 
boundaries?

Map Data © OpenStreetMap Contributors
Puerto_rico_roads.csv

SELECT id, 
       tags [ 'highway' ], 

linear_meters,
wkt AS geometry

FROM daylight_osm_features
WHERE release = 'v1.16'

AND tags [ 'highway' ] 
IS NOT NULL

AND linear_meters > 0
AND ST_CONTAINS( <PR>
ST_GEOMETRYFROMTEXT(wkt)
    )

39mb, 166k rows
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Analysis-Ready Daylight OpenStreetMap 
Distribution

Incorporating other Datasets

OSM Changesets have been 
available on AWS via the 
Registry of Open Data since 
2017

https://registry.opendata.aws/osm/
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OSM Changesets have been 
available on AWS via the 
Registry of Open Data since 
2017

SELECT * FROM changesets 
WHERE tags['comment'] 
LIKE '%#hotosm%'

Analysis-Ready Daylight OpenStreetMap 
Distribution

Incorporating other Datasets

https://registry.opendata.aws/osm/
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Join Analysis-Ready Daylight 
Distribution to OSM Changesets 
table from OpenStreetMap  on 
AWS RODA.

Analysis-Ready Daylight OpenStreetMap 
Distribution

Incorporating other Datasets

SELECT COUNT( buildings )
 FROM  daylight_osm d
 JOIN  changesets c
   ON  d.changeset = c.id
WHERE  c.tags['comment'] 
  LIKE '%#hotosm%'

half #hotosm primarily #hotosmno #hotosm

Buildings in OSM that were last edited in a changeset with #hotosm hashtag

kepler.gl, Mapbox, OpenStreetMap Data
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Analysis-Ready Daylight OpenStreetMap 
Distribution

OpenStreetMap Building 
Density

Calculated the same way as 
before, but with smaller tiles.

Additionally, for each tile, we 
calculate the area and compute 
the actual density of buildings in 
terms of buildings per square 
kilometer — otherwise our data 
could not be compared between 
different latitudes.

Buildings per square kilometer
+-

Kepler.gl, Mapbox, OpenStreetMap Data
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High Resolution population data 
for much of the world.

Also available as an open 
dataset on the Registry of Open 
Data on AWS

Like Analysis-Ready Daylight 
OSM, you can easily load it 
directly into athena without 
having to download it.

Once in Athena,  JOIN hrsl

Analysis-Ready Daylight OpenStreetMap 
Distribution

High Resolution Settlement 
Layer (HRSL) 
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Graphics: Kepler.gl, Mapbox, OpenStreetMap Data

Analysis-Ready Daylight OpenStreetMap 
Distribution

- USA appears with much higher 
coverage overall

- Eastern Africa, Nepal, Philippines, 
are all not as complete with 
regards to building coverage

- Majority of Europe is still very 
complete

OpenStreetmap Building 
Density Normalized by 
Population

OSM 
Buildings 
per km2

OSM Buildings 
per km2 
per person

+-
OSM building 
coverage per person
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- Analysis-Ready Daylight Distribution of 
OSM enables scalable analysis of OSM 
data in the cloud

- Not the first global OSM building density 
vs population assessment, but the first 
to run in just a few minutes with a few 
dozen lines of code.

- Expanding the OSM Data Science 
Toolkit

Analysis-Ready Daylight OpenStreetMap 
Distribution

Summary
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03  Advantages and Current 
Limitations

Analysis-Ready Daylight OpenStreetMap 
Distribution
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Analysis-Ready Daylight OpenStreetMap 
Distribution

● Contains common geospatial 
features such as  points, lines, and 
polygons

● Utilizes basic knowledge of SQL to 
conduct analysis quickly & 
cost-effectively

● Not locked into AWS due to 
Apache Parquet files 

●  Not suitable for OSM history data
● Exploration of OSM historical 

data better suited in Ohsome
 

Advantages Current Limitations
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1. What type of research and innovation will emerge from utilizing ARD-OSM in the future?

2. How can the OSM research community expand on distributing OSM data through 
cloud-based database technologies?

3. What are the advantages of creating a pre-computed complete history in this environment 
vs utilizing Ohsome for investigations? 

Analysis-Ready Daylight OpenStreetMap 
Distribution

Exploratory questions
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Analysis-Ready Daylight OpenStreetMap 
Distribution

Conclusion 

• Lowering barriers to entry for other researchers to 
increase data accessibility

• Reduce the heavy lift of data engineering

• Provide common geospatial vector formats used in GIS
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Analysis-Ready Daylight OpenStreetMap 
Distribution

Conclusion 

• ARD-OSM is not a one size fits all tool (ex: Ohsome)

• No longer have to download and process the entire 
planet file

• Geospatial data backbone for others to build tools 
on

ARD-OSM

Idea A

Idea B

Idea C



Thank you.

daylightmap.org

registry.opendata.aws/daylight-osm

21/August/2022

daylghtmap.org


