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Sharing Geographical Based Model Inputs and Results Using Google Earth 	

ABSTRACT 

Sharing model inputs and results to stakeholders in a 
clear and effective manner has always been a 
challenging and time consuming task for modelers.  In 
interacting with clients, stakeholders, regulatory 
officials, and others it is usually necessary to create 
presentations that bring together a broad array of 
geographically based information.  To facilitate 
understanding of the project work, visual presentations 
by modelers often need to bring together geographic 
landmark location (e.g. water body physical features, 
bridges, roadways, large facilities, urban areas, etc.) 
with information on model inputs and data (e.g. 
numerical grid boundaries, grid bottom elevations, 
roughnesses, etc.), and information used for model 
specification and calibration (e.g., wastewater inputs, 
monitoring stations, environmentally sensitive area 
locations, etc.).  Presentation of model results also 
usually includes representation of multi-dimensional 
data alongside the geographic information known to 
stakeholders.  Data presentation often consumes a 
significant portion of model project’s time and budget. 
 

 This article explains how Google Earth is being 
used for presentation of geographical information 
during an ongoing dissolved oxygen (DO) modeling 
project.  The three-dimensional water quality model 
EFDC is being used to simulate DO in North 
Carolina’s Lower Cape Fear River Estuary. Many 
model inputs and results data have been presented by 
creating .kml  (keyhole markup language) files that can 
be read into Google Earth and presented as overlays 
onto its aerial mapping.  Using Google Earth this way 
allows for easy zooming into and panning across the 
model region. Interface programs have been written in 
Matlab to read in EFDC model data and results as well 
as other information about the estuary tabulated in 
Excel spreadsheets.  The .kml format allows for the 
creation and sharing on the internet of a limitless 
number of geographically indexed objects (points, 
lines, polygons) that can each have multiple fields of 
supplementary information attached to them.  Files 
were created to present and share information about 
wastewater point sources, flow gauging and water 
quality monitoring stations, model grid data, and 
surveyed cross-sections and model results.  Creation of 
these .kml files facilitates modeling work at all phases 
of the project including model setup, calibration, 
scenario testing, and documentation.  Creation and use 
of .kml files offers as a significant step forward in the 
display, presentation, and sharing of model data. 

What is a .kml file? 
•  KML, or Keyhole Markup Language, is a text file 

that uses the XML grammar and file format for 
specifying geographic information such as points, 
lines, images, polygons, and models for display using 
geographic browsers (e.g. Google Earth, ArcGIS 
Explorer) 

•  A KML file is processed by the browser in a similar 
way that HTML and XML files are processed by web 
browsers.  

•  KML uses a tag-based structure with nested elements 
and attributes and is based on the XML standard 

•  Geometric elements can have a time stamp, which 
allows for creating animations w/ .kml files 

•  Documentation of the version 2.2 of the kml standard 
is available from Google  

http://code.google.com/apis/kml/documentation/kml_tags_beta1.html) 

What types of WQ model  
info can be in a .kml file? 

Class Tree for KML  
Elements (V. 2.2, beta) 

An Example .kml file, Lower Cape  
Fear River Estuary 

•  EFDC grid information from DXDY.inp 
and LXLY. INP (created w/ Matlab script) 

•  Contour color scale for EFDC cell depths 
•  GIS shape files with wetland delineations 

(from state wetland mapping study) 
•  Station information read from spreadsheets 

•  WQ monitoring program stations 
•  Flow and elevation monitoring stations 
•  NPDES point sources 
•  Surveyed cross-sections 

Grid and Wetland Info What else can be done w/ kml files? 
•  For creating and checking grid files, EFDC channel cells 

(blue) and marsh cells (white) can be overlaid on 
delineated wetlands.  Cell centers can be clicked on to 
give information on that cell 

•  Supplementary station information can be put into 
clickable info boxes, including URL links to images  
(e.g. x-section images)  

•  Monitoring stations and point sources can be overlaid on 
model grid, to aid in identifying the cell I,J 
corresponding to each station and source 

How can model results be shown  
with kml files? 
•  Horizontal contour data can be displayed as color coded 

polygons (Matlab script reads output, makes kml file) 
•  Time stamps added to each snapshot allows animations 

(see below) using time slider in Google Earth 
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