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Outline of Our Talk

GRI Presentation (DMT 2011)

Part II: The GRI Google Earth Product

• KML/KMZ format

• GRI Google Earth Product

• Problems, issues and product considerations

Part I: GRI Development of Digital Geologic Data for Use in Google Earth

• Making our maps more usable and base design requirements

• Google Earth overview

• GRI product overview



The Geologic Resources Inventory (GRI) Program

• The GRI is tasked with producing geologic 
information for 270 National Park Service (NPS) 
park units with natural resources.

• For each park the GRI provides a digital geologic 
map and a geology report.

• The GRI relies heavily upon cooperative 
relationships with other agencies and institutions 
such as the U.S. Geological Survey, state geologic 
surveys, and academia to produce our products.

• Colorado State University (CSU) is an integral 
partner in designing and producing GRI products.
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Grand Canyon NP (photo by Ron Karpilo)



Producing More User-Friendly Geologic Maps

• A goal put forth by the GRI program last fall was to develop a digital map 
product that is more user-friendly, and would help better facilitate the use of our 
digital geologic map data.

• Existing GRI digital geologic maps are GIS datasets (ESRI geodatabase and 
shapefile formats).

• Requires users to have ESRI ArcGIS or ArcReader software (NPS wide 
ESRI license but ..)

• Users frequently won’t use our data as this requires some knowledge of 
ArcGIS software.

“Can you print me a copy of this map?” – common NPS request
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Producing More User-Friendly Geologic Maps (cont.)

• Our Base Requirements for Developing a New Digital Map Product.

• The software (and data format) be,
• easy to acquire and install.
• easy to use (i.e., is user-friendly)
• incur no cost to users (i.e., is free or essentially free)
• require no custom tools or software other than Adobe Acrobat Reader to 

use.

• Ideally prefer software that users already have and are familiar with 
using (either pertaining to work or personal use).

• That the new product be developed and produced with limited time and 
effort on our part, and with limited to no impact on our existing digital 
data workflow and GIS product.
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Overview of Our Research Efforts

• We evaluated Google Earth, ESRI ArcGIS Explorer, GeoPDFs, and several 
on-line map services software including ESRI’s ArcGIS.com Map Viewer.

• As digital geologic data producers, we didn’t want to now also be required 
to create (and maintain) an on-line map service to distribute and/or view 
our data.

• Google Earth met all of our design requirements including the preference 
that users may already be using the software.

• We also evaluated several existing Google Earth geology maps developed by 
others (e.g., UGS, San Diego State University), as well as attending several 
talks at GSA on Google Earth pertaining to geology.

• We didn’t discount other evaluated software or data formats we just agreed 
to develop and create a Google Earth product!
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Google Earth

• Software is a widely (globally) used virtual 3-D geographic/map display 
software program.

• Is free, and extremely easy to download (on-line), install and use!

• Portrays digital geographic data spectacularly in 3-D complete with panning, 
zooming, and rotation of view, as well as touring capabilities.

• Supports use in Google Maps, is available as a browser plugin, and as a 
mobile device app.

• Data can distributed as either a file users download, or by accessing the 
data on-line via a provided map service.
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• Base data layers such as 3-D topography and imagery, as well as common 
geographical themes (e.g., places, roads) are provided by Google on-line.

• The KML data format supported in Google Earth is easily exported from 
ESRI ArcGIS, several geographic data viewers and on-line map services 
can display the format.

• Software has limited to no GIS functionality (e.g. no GIS analysis or 
querying capabilities, and feature/table relationships aren’t present).

• Often doesn’t fully communicate information about and related to the 
displayed data without customization (e.g., no displayed map legend, and 
often limited connection to related map documents including metadata).

Google Earth (cont.)
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• Digital map deployed as a single KMZ (KML) data file from NPS Natural 
Resources Information Portal (http://nrinfo.nps.gov).

• Data is presented in a vector (discrete feature) format complete with 
attribution.

• The GRI product facilitates easy access to ancillary map components, as 
well as information concerning the GRI, our sources, data use constraints, 
access to GRI GIS products and reports, the map’s readme file and 
metadata.

• Is a slightly modified from our distributed GIS product.

• Modifications include limited data layers and symbology, and appended attribute 
fields to communicate basic geologic unit and source map information.

• KMZ/KML file is produced as a derivative product at the end our digital GIS 
production process using VB.NET tools that automate much of the process
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GRI Google Earth Product Overview



• Responsibly communicates information about the data (i.e., metadata), as 
well as use constraints for using the data.

• Use constraints are extremely important especially considering many users aren’t 
aware of the limitations of using the digital data of varying map scale, and how 
this relates to the positional accuracy of features.

• Our Google Earth product isn’t intended to replace the GIS data, but 
hopefully serve as a gateway for users to acquire and use our GIS data.

• We want to encourage the eventual use our GIS products!

• The GRI Google Earth product and our present digital GIS datasets, along 
with newly developing on-line map services (e.g., ESRI ArcGIS Explorer or 
ArcGIS.com Map Viewer) are the planned means to communicate our data 
to a diverse and technically wide user base.
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GRI Google Earth Product Overview (cont.)



















Unresolved Issues and Problems

• Line decorations, polygon labels and polygon patterns don’t display
• Require edits to map symbology

• Point data
• Rotation not fixed
• No reference scale
• Don’t make the final cut (for now)

• Feature size limits
• Max number of vertices
• Split features to reduce vertex count



KML Production Summary

• Not intended to replace GRI GIS dataset

• Minimal cost to create GRI Google Earth product

• Adequately conveys mapping data contained in GIS product with 
associated use constraints, and includes ancillary map 
components

• GRI Product still in development
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Overview

GRI Presentation (DMT 2011)

• Goals of automation of GRI Google Earth product

• Workflow for creating GRI Google Earth products

• Discussion of GRI KML Creation Tool

• Future possibilities for automation
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Development Goals

• Limited additional time added to the creation of our existing products

• Automate repetitive tasks, but don’t spend too much time programming

• Some tasks automated, others done by hand, with the possibility of future 
automation

• Like other GRI products, maintain a consistent look and feel with minimal error
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KML Creation Workflow

• Complete GRI geodatabase, ArcMap document and additional files using 
existing protocol

• Open finalized ArcMap document and run GRI KML Creation tool 
(programmed in VB .NET)

• Manually adjust symbology to be compatible with Google Earth

• Review changes made by GRI KML Creation tool and edit, if necessary

• Export to KMZ using Python tool provided by ArcGIS (looked at other tools, 
but this one integrated well with workflow)

• Make edits to output KMZ file, including adding screen overlay, grouping 
layers and making individual objects not visible in table of contents
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GRI KML Creation Tool

Information for pop-ups and added fields

Choose which layers will be in output KMZ
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GRI KML Creation Tool (cont.)

• Remove data layers from ArcMap document that will not be displayed in 
Google Earth.

• Copy and repath to create new ArcMap document and geodatabase for KML

• Create HTML pop-ups from XSL templates for map and layer properties 
allowing for display of pop-up windows in Google Earth and linking of 
additional documents

• Add and calculate fields on each data layer to incorporate information from 
linked tables

• Create label points for polygons for display in Google Earth.

• Set layer transparency, if appropriate



GRI Presentation (DMT 2011)

Conclusions and Future Development

• Able to produce a Google Earth product as an add-on that does not interfere 
with existing products and takes limited time to produce

• Simple workflow with some automation and some manual steps

• Possible future work:
• Automate changes to symbology

• Create step-by-step toolbar that leverages GRI KML tool and ArcGIS 
KML Export

• Automate changes made within Google Earth and creation of screen 
overlay
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