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Earth Science Data is Diverse – Even in logical model

Common Earth Science Data Models

l

m
i

j

Combined

v Data’s spatiotemporal nature is a critical organizing principle for integration.
v Integrative analysis requires gridding or re-gridding diverse data types (Point,

Grid, Swath, observations and models/simulation) onto the same grid.
v STARE provides a unifying index based on a recursive partitioning of the sphere.
v STARE’s focus is on efficient, scalable indexing and geometric calculation.
v STARE spatial index values contain location and area (resolution) information.
v STARE temporal index values contain time and resolution information.
v STARE’s tree-structure aids scale-up and parallelization.
v Open source on GitHub.

Abstract – Overview of STARE

v New Simplified API
v Spatial indexing improved

v More robust and precise (~7.5cm)
v Root octagon tilted & tweaked for disambiguation

v New Temporal Indexing (HCE) drawing on astronomical standards
v New Python interface
v Preliminary steps to add STARE to OPeNDAP Hyrax
v Next steps –

v Build out functionality, esp. set logic & regions
v OPeNDAP integration
v Work with partners & community for tech. infusion

Summary – STARE Updates
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STARE Indexing, beyond the Hierarchical Triangular Mesh
Versatile, efficient, scalable, parallel – one index for diverse data
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Collaborators

Hierarchical Calendrical Encoding, HCE
— an example—

Field Name Field ID width start end

Scale Indicator 0 2 0 1

Resolution indicator 1 6 2 7
millisecond 2 10 8 17
second 3 6 18 23
Minute 4 6 24 29
Hour 5 5 30 34

Day of week 6 3 35 37
Week of month 7 2 38 39
Month of year 8 4 40 43
Year 9 19 44 62

Before/After epoch start 10 1 N/A N/A

STARE SpatioTemporal Search/Index Volumes
Hurricane IRMA

Key West

“Sensor trajectory”

Cuba

New Temporal Indexing
• IAU/SOFA for proper treatment of 

calendar and timing
• Includes time & resolution information
• Resolution treatment improved
• Multiple time encodings/scales possible
• Hierarchy aids chunking/parallelizationExample Spatial Encoding Longitude Latitude

Human readable +123.4° 60°
Single-precision floating-point 0x42f6cccd 0x42700000

STARE spatial id* 0x36ee9398f7210f34
*STARE id also includes resolution information. In this case, it points 
to quadfurcation level 20, i.e. ≲ 10-m


