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Introduction — Existing research/tools

Discrete Global Grid Systems

A Spatial Reference System that uses a
Hierarchical Tessellation of cells to Partition and
Address the Globe.
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s Open Geospatial Consortium (OGC), 2017
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Introduction — Objectives

= Develop analytical operations (topographical/hydrological) in
hexagonal DGGS.

= Extend Tomlin’s model in a DGGS context.

= Experiment with multiple resolutions and various terrain types.




Introduction — Operation classifications

Descriptive statistics

 Based on applications

* Descriptive statistics
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Introduction — Operation classifications

e Based on Tomlin’s model in 1990s

 Focal / zonal / local

e Global

% Tomlin, 1990
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Introduction — Operation classifications

Focal operation

* Local operations
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Introduction — Operation classifications
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Introduction — Operation classifications
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Introduction — Operation classifications
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Introduction — Challenges
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Methods — DGGS configuration
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Methods — Neighbor navigation

a. Even-resolution level b. Odd-resolution level

Quadrilateral 2-Dimensional Integer (Q2Dl) indexing

dggridR/DGGRID

¢ Sahr, 2008; 2019 @ center cell
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Second ring

. Third ring
Neighborhood by #ring




Methods — Slope, Aspect & Flow direction
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Methods — Slope, Aspect & Flow direction
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Methods — Pit filling & Flat removal
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Visualization
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Slope gradient showed strong positive relationships between various algorithms.

= Buffalo Lake area: r > 0.9; Calgary and Canmore areas: r > 0.8
Grid resolution and terrain roughness influenced topographic parameters.

= The maximum gradient/curvature was greater at finer resolutions, most evidently
in Buffalo Lake area

= Higher absolute TPI/TRI values were observed at coarser resolution levels in more
rough areas

Flow direction can vary among different approaches, and the impact of such

variation can propagate to flow accumulation, TWI, SPI, etc.

= Wide range of r among resolutions/areas (flow accumulation/TWI/SPI)
=  Geovisualization of delineated watershed above an outlet
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Impact of the research

= Extended Tomlin’s theory into a DGGS context.

= The first attempt to develop topographical operations in a pure ISEA3H
DGGS environment.

= Explored hydrological parameters production in DGGS.

= A guide for future flood inundation modeling or flood susceptibility
modeling (on-going project).

= Bridge the gap between the existing DGGS implementations and
DGGS-driven decision-making in the real world.
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