
  

Access to Prosperity
Quantifying Infrastructure Impact with OSM



  

Talk Agenda

Quantifying Infrastructure Impact with OSM

● Why: Community development projects in eSwatini

● How: Using data analysis with OSM to help maximize impact

● What: Routing analysis with tebetebe  python package



  

Where is eSwatini (Swaziland)?
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Terrain Ruggedness Index



  



  



  



  



  



  



  



  



  

Project Beginnings



  



  



  



  

https://youtu.be/RT_MPrKsCMM



  



  



  



  

Now What?
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National Needs Assessment

Where is there a need for footbridges in the country?



  

Footbridge Needs Assessment: Old Way 

Cons:

● Time Consuming

Pros:

● It works



  

New Needs Assessment: Powered by OSM

1) Visit Tinkhundla Meetings
● Present project to local leaders

● Record lon/lats of potential bridges (QGIS) 



  

Inkhundla Meetings: (QGIS)

● Potential Site lon/lat

● Destination POIs

● Flood Prone Bridges
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Footbridge Impact Analysis

We have:
● Litany of potential sites

● Heaps of social & technical data

We want:
● Prioritized list of sites, ordered by impact

But...
● Collected impact data is unreliable

● We want a deterministic approach



  

Footbridge Impact Analysis



  



  



  



  



  



  



  
Tsawela Primary School



  



  

Routing Scenario Comparison:

1) Normal vs. Flood

What impact does a flood have?

2) Flood vs. Bridge

What impact does a bridge have in flood?



  

Normal vs. Flood



  

Normal Scenario



  

Flood Scenario



  

Flood Affected



  

Flood Affected Normal Routes



  

Flood Affected Flood Routes



  

Flood vs. Bridge



  

Flood Scenario



  

Bridge Scenario



  

Bridge Affected



  

Bridge Affected Flood Routes



  

Bridge Affected Bridge Routes



  



  

How much time / distance is saved for each homestead, on average?



  



  

Scenario Schematic

OSMDataset

RoutingProfile
Scenario

(ex. car, bicycle, foot, flood...)

(ex. GeoFabrik extract)
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Scenario Schematic

Overpass Query.osm file

OSMDataset

RoutingProfile
Scenario

(standard)(custom)

(ex. car, bicycle, foot, flood...)

ScenarioAPI

POIDataset POIDataset

Overpass Query

OGR Dataset

with Scenario():

Overpass Query

OGR Dataset

(ex. GeoFabrik extract)



  

Normal Scenario

Swazi .pbf

FootProfile
SwaziFoot

(ex. car, bicycle, foot, flood...)

SwaziFootAPI

Homesteads Schools

with Scenario():

origins dests



  

Flood Scenario
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Flood Scenario Profile

block bridges with flood_prone=yes

block nodes with ford=yes



  



  



  

tebetebe Features

● OSRM Scenario API

● Analysis Plugins

– Accessibility Isochrones

– Route Comparison

– Parallel Scenarios

● Routing Analysis Pipeline

– Analysis Environment

– Overpass Integration



  

tebetebe Wish List

● Implement Shared Memory
– Route network manipulation without recompilation

● Incorporate Osmium filters
– Allow programmatic edits of route networks

– ex. upgrade all tertiary roads to paved

● Parallelization
– Asynchronous to multiple scenarios

● Remove python-osrm dependence
– Streamline communication to HTTP API

● QGIS Plugin
– Bring routing analysis to the masses



  

tebetebe Caveats

● HTTP API means a lot of overhead
– If performing bajillions of single requests, this can be 

a bottleneck

● File System I/O
– OSRM reads OSM data from disk and writes 

scenarios to disk

– Not ideal in some circumstances (planet.osm)

● Default routing profiles may not be 

accurate for your use case! 
– Accurate routing requires customization



  

Check out the Docs!

https://1papaya.github.io/tebetebe/

● Script Examples

● API Documentation



  

Acknowledge Mints 



  

Acknowledge Mints 

You!!!



  



  



  



  



  

https://eiabridges.org



  

geoDavey.us

me@geoDavey.us

1papaya

mDav

wavydavy



  

Thank You!!!
Dankeschön!

Muchisimas Gracias!

Merci!

Siyabonga Kakhulu!

Ke a leboha Haholo!

благодарю вас!

Salamat!

Sko Buffs!
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