3D Visualization
GEOG 5201 — Spring 2022



Outline

e 3D visualization
e Background
e 3D visualization of raster data

* Terrain
¢  Others

* 3D visualization of vector data
* Polygon data



Background

* Technological advancements have enabled more realistic depictions
of the real world through more accessible 3D-mapping tools and
virtual/augmented reality

e ESRI’s CityEngine
* QGIS’ QGIS2Threejs



https://www.esri.com/en-us/arcgis/products/arcgis-cityengine/overview
https://qgis2threejs.readthedocs.io/en/docs/

3D Visualization: Raster Data

* Raster data
* Terrain
* Others (e.g., climate)



Terrain Visualization: Data

* Terrain: the Earth’s elevation (both above and below sea level) and
the associated features found on the Earth -- its landscape

» Digital Elevation Model (DEM): fundamental data for depicting
terrain

* Raster data that consists of elevation values above (or below) sea level for
individuals point locations
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« Common data sources
e USGS Earth Explorer
* USGS EROS Data Center
* USGS Astrogeology Science Center



https://earthexplorer.usgs.gov/
http://eros.usgs.gov/
https://astrogeology.usgs.gov/search/map/Mars/GlobalSurveyor/MOLA/Mars_MGS_MOLA_DEM_mosaic_global_463m
https://en.wikipedia.org/wiki/Digital_elevation_model#/media/File:Digital_Elevation_Model_-_Red_Rocks_Amphitheater,_Colorado.jpg

Terrain Visualization: Vertical Views

e Contour-based methods

e Contour lines drawn on a map connect points of equivalent
elevation

e Gentle slopes are represented by lines spaced farther apart
than steep slopes

* Not present an immediately intuitive view of the landscape;
require prior knowledge for proper interpretation
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https://commons.wikimedia.org/wiki/Category:Contour_lines

Terrain Visualization: Vertical Views

* Tanaka contours
* Apply light source to a contour map

* Contour lines perpendicular to the light source are thicker, and those parallel to
the light source are thinner

e Contour lines facing the light source are drawn lighter, and those in shadow are
in black



http://wiki.gis.com/wiki/index.php/File:Tanaka.jpg
http://hannes.enjoys.it/blog/wp-content/uploads/CFnWnA5UkAAuFm9.png

Terrain Visualization: Vertical Views

* llluminated contours

* A simplification of Tanaka contours
e Width of contour lines is not varied
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https://www.e-education.psu.edu/geog486/node/683

Question 4-1-1

What are the advantages of using Tanaka contours compared to
traditional contour maps?



Terrain Visualization: Oblique Views

* Block diagrams
« Commonly used in geology
* Show the surface features of the ground as well as the underground structure
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https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.researchgate.net%2Ffigure%2FConceptual-block-diagram-of-the-Gloucester-geological-basin_fig2_327384148&psig=AOvVaw0fAy2mcNjY3Bhb-LeOaC0l&ust=1640185748068000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCNCR3ZyW9fQCFQAAAAAdAAAAABAD

Question 4-1-2

What are the advantages of using block diagrams compared to
vertical-view maps?



* Panoramas (bird’s-eye views)
* Wide-angle views of an area

* Provide an easily-comprehensible
view of the landscape



https://www.google.com/url?sa=i&url=https%3A%2F%2Fcommons.wikimedia.org%2Fwiki%2FFile%3AHeinrich_Berann_NPS_Denali.jpg&psig=AOvVaw0-Euzc4aLc-Oz88t171sk3&ust=1640186668913000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCMCopdKZ9fQCFQAAAAAdAAAAABAD
https://landsat.gsfc.nasa.gov/wp-content/uploads/2018/05/20180508_Wrangell_mts_lg.png

Terrain Visualization: Oblique Views

* Draped images

Most popular in recent years

Drape remotely sensed images (or other information, such as land use and land
cover) on a 3D digital terrain model (e.g., DEM)

EXPLANATION
Material class names
] Muscoviteillita I Calcite [ Kaolinite + muscovite [l Gypsurn
[ Chlorite + muscovite I Pyrophyllite

Museovite/montmorillonite [ K=olinite

[ Serpentine [ Vegetation
I Chilorite

[ Serpenting ordolomite [ Snow orice
I Fyrophyllite + kaolinite [T] Carbonate liron-bearing) B Not classified
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https://eros.usgs.gov/doi-remote-sensing-activities/2016/usgs
https://www.google.com/url?sa=i&url=https%3A%2F%2Fdirectory.eoportal.org%2Fweb%2Feoportal%2Fsatellite-missions%2Fi%2Firs-p5&psig=AOvVaw1evc4biXgGbj1F-wmoW3-a&ust=1640187363255000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCLiM1Zyc9fQCFQAAAAAdAAAAABAh

Question 4-1-3

What are the disadvantages of using oblique-view maps compared to
vertical-view maps?



Visualization of Other Raster Data

Average Temperature

Precipitation Temperature
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Visualization of Other Raster Data
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Visualization of Polygon Data: Prism Maps

* Prism maps

* A map where the height of a geography is raised according to a specified
attribute

e Extension for bivariate mapping

* Height for one attribute, and color for the other
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Visualization of Polygon Data: Prism Maps

hses by Population, Week of 2020-10-11

METRICS
MANNAM FAIRFIELD

In the Shadow

Of Foreclosures

Height shows subprime Color shows subrime morigages
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Although many Southern metropol -
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& X n
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COVID-19 Subprime mortgage

univariate bivariate
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https://mapdesign.icaci.org/2014/09/mapcarte-248365-in-the-shadow-of-foreclosures-by-the-new-york-times-2008/
https://www.google.com/url?sa=i&url=https%3A%2F%2Fwww.deseret.com%2Fu-s-world%2F2020%2F11%2F16%2F21562691%2Fcoronavirus-cases-map-covid-19&psig=AOvVaw27k2sZuT81FwaUUGUCEM5t&ust=1640193419545000&source=images&cd=vfe&ved=0CAsQjRxqFwoTCIDl3-Oy9fQCFQAAAAAdAAAAABAe

Visualization of Polygon Data: Prism Maps

An illuminated choropleth map (an improved prism map) showing population
density of counties in the conterminous United States

Stewart, J., & Kennelly, P. J. (2010). llluminated choropleth maps. Annals of the Association of American Geographers, 100(3), 513-
534.
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Question 4-1-4

Recall the bivariate maps you created in Lab 2, what are the
advantages and disadvantages of using colored prisms for
visualization?



Visualization of Polygon Data

* 3D visualizations are also widely used to create city models
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https://pro.arcgis.com/en/pro-app/latest/get-started/convert-a-map-to-a-scene.htm
https://pro.arcgis.com/en/pro-app/latest/get-started/convert-a-map-to-a-scene.htm

Model of the Golden Gateway Project (San Francisco Redevelopment Agency)



https://www.flickr.com/photos/walkingsf/5159866800
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https://www.nytimes.com/newsgraphics/2013/08/18/reshaping-new-york/index.html
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