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Our agenda
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Why we are here today
GIS and spatial thinking
Welcome spatial indexes
Workshop

Data exploration
Performance face-off 
Visualizing indexed data
Spatial analysis
Spatial Autocorrelation

Outcomes and wrap-up
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Why we are here 
today
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Geospatial data is being 
produced at a massive 
scale
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1. Size
2. Velocity
3. Complexity
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Larger 
volumes of 
vector (or 
vector 
ready) data
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Greater 
reliance on 
raster data
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Leafmap

Shapely

Fiona

Rasterio

2000s 2010s 2020s
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Leafmap

Shapely Fiona Rasterio

Databases Desktop

Python

Tools

Web

Developer

Data +
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GIS and spatial 
thinking
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“Everything is 
related to 
everything else, 
but near things 
are more related 
than distant 
things.”
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“The phenomenon 
external to a 
geographic area of 
interest affects 
what goes on 
inside.”
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30m cells
9 billion rows
Multiple bands and 
signal strengths
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255GB to 28 GB
26:05 to 0:03 spatial join
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Welcome spatial 
indexes



Geospatial Hierarchical Indexes
Different strategies to partition the space intro discrete grids
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1. Query performance
2. Storage
3. Visualization performance
4. Intuitive visualization 
5. Neighbors and children
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Spatial joins to string joins
Join on spatial data compared to string (spatial index) join
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Native map tile support for spatial indexes
73GB dataset visualized live with Vector H3 Tiles
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Spatial indexes - advantages - 
effective visualizationThey provide more effective visualizations

More effective visualizations
Administrative areas with different sizes can distort data
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Analyze parents, children, and neighbors
Easy to scale up and down and analyze relationships
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1. Loss of raw data
2. Precise spatial coverage
3. Original data quality and 

precision
4. Boundary effects
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Workshop
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1. Data exploration
2. Performance face-off 
3. Visualizing indexed data
4. Enriching grids
5. Spatial analysis
6. Spatial Autocorrelation
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Workshop docs here

https://unique-timpani-2c6.notion.site/Austin-Data-Council-Spatial-Indexes-cff8779eaf094b7bb38a34c5c843da68
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Q&A
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Thank you!
Matt Forrest
matt@carto.com
      mbforr


