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Background and Motivation 
The Virtual Alabama (VA) Program was initiated in October 2005 by the Alabama Department 

of Homeland Security (DHS) and has been operational since August of 2006.  The program is an 

enterprise version of the commonly used Google Earth program that features a 3D globe 

interface with intuitive controls and functionality similar to Google Maps in an attempt to ensure 

usability by a wide range of users.  The purpose of Virtual Alabama is to provide a common 

visualization tool for sharing state and local geographic data between emergency responders and 

decision makers.  The Alabama DHS says, "Virtual Alabama serves a wide user base of state and 

local officials at various levels of technological proficiency. As an information tool, Virtual 

Alabama reduces technology gaps in economically challenged areas and levels the information 

'playing field' throughout the state. Additionally, the program provides the ability to integrate and 

distribute proprietary data securely across the internet (Virtual Alabama Fact Sheet, 2009)."  In 

practice, program coordinators collect the best available geographic data from local governments 

and load it onto the platform's servers.  State and local officials can then sign up for a user login 

and password to download the client software, which in turn securely accesses the data via the 

internet. 

On the southern Alabama coast, the City of Gulf Shores Fire/Rescue Department uses a number 

of mapping tools and applications in support of emergency management activities, including 

networked desktop machines and a small number of notebook PCs that include ESRI's ArcPad, 

Virtual Alabama, and Google Earth.  Since Virtual Alabama is sponsored by the Alabama DHS 

for use by response organizations like the Gulf Shores Fire/Rescue Department, and because it 

requires no acquisition cost, it is likely that it will play a key role in the department's operations. 

At minimum, some portion of the department's personnel must be able to use the VA interface to 

view data elements provided by state resources or private entities during response to 

emergencies. So far, there is little evidence in the scientific or popular media to indicate that 

Virtual Alabama has been evaluated to measure its usability/utility with real world end users like 

the fire fighters who work in Gulf Shores. While it is safe to assume that the basic Google Earth 

interface is quite usable due to its likely familiarity for many users, its utility and specific 

features designed for emergency management tasks should be evaluated to ensure that the 

included functionality meets user community needs. 

Evaluating its usability for common operational situations will allow the department to determine 

how they can best leverage its capabilities and to identify which tasks need to be handled in other 

ways with other tools.  Tasks that are well-supported by Virtual Alabama can be incorporated 

into regular training and response procedures, and such procedures can help maintain expertise 

with Virtual Alabama within the department so that it can be used effectively to coordinate with 
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other local, state, or federal agencies. Tasks that are not well-supported by Virtual Alabama may 

reveal needs that should be met with extensions to the current VA tools or different 

tools/methods entirely.  

 

Figure 1 – Screen capture from Virtual Alabama 

This screen capture shows VA being used to measure the distance and bearing from the 

Deepwater Horizon site to Gulf Shores and show the locations of various levels of forecast oil 

contamination levels. 

Methodology 
The goal of this study is to test the usability of Virtual Alabama for assisting the City of Gulf 

Shores Fires/Rescue Department in simulated normal response operations and coordinated 

disaster response situations.  This study will employ a heuristic evaluation (Nielsen, 1990) of the 

program interface following a task analysis evaluation. Prototypical tasks will be developed 

based on the stated key goals of the system. The VA program fact sheet identifies the eleven 

items below as "Real time activities associated with Virtual Alabama(Virtual Alabama Fact 

Sheet, 2009).” 

1. Common operational picture  

2. Emergency evacuation routing  

3. Situational awareness/understanding 

4. Vehicle and asset tracking 

5. Critical infrastructure mapping 

6. Student density 
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7. Identification of assets and vulnerabilities 

8. Visualization of risks 

9. Plume modeling and real time sensor feeds 

10. Implementation of protective measures during events 

11. Damage assessment 

VA itself can be viewed as accomplishing at least part of the first of these activities, "Common 

operational picture," since a common interface and common display of data and its 

symbolization will be used all levels of the state, county, and local municipal agencies.  Ventura, 

(1989, p. 827) would consider VA a top-down strategy where " ... a single entity such as a central 

office of a federal agency with many field offices designs a system and selects hardware and 

software for all the field offices," or in this case Alabama adopted software that can be operated 

in their field offices and sub-jurisdictions. In the proposed VA evaluation study, four tasks will 

be developed that incorporate key aspects of the other VA-supported activities for the user test. 

Users will be asked to complete these tasks with the software and subsequently rate its usability 

through a questionnaire and a brief interview to obtain additional qualitative feedback as 

recommended by Neilson for usability testing (Nielsen, 2010). Complete details on the user tasks 

developed for this study are provided in the Testing Scenario section below. 

Usability effectiveness will be measured on two quantitative metrics; success rate and the time 

required to perform a task.  "Success rates are easy to understand represent usability's bottom 

line" (Nielsen, 2001).  The second metric, the time to perform a task is more suited to an iterative 

design process than this one time study, where the improvements in subsequent design 

refinements can be measured based on the decrease in time to perform the task.  However, this 

metric may provide insight into the qualitative responses regarding effectiveness and suitability 

perceptions by the user in the interview questions.  

Post-testing interview questions will ask the users for to describe their role in the department and 

try to determine the current level of use of both computer technology in general and web and 

desktop mapping products in particular in their daily operations for both supervisory and non-

supervisory positions.  It will also ask them to rate, probably using the SUS scale (Brooke, J) or a 

slight modification of it to measure VA's effectiveness in completing tasks and their opinions on 

its usability for the tasks VA has claims to support so that the Fire/Rescue Department can 

determine which of the would apply to typical operations such as pre-incident planning, sharing 

and comparing interagency data, providing information to first responder doing field work, and 

post-incident review and analysis to incorporate VA into.   Users will be asked to recommend 

what local data could be loaded onto VA to assist in normal operations and help to maintain local 

users’ familiarity with its capabilities. 

There are two factors that will be likely to be requested to be analyzed by the users that do not 

strictly measure the usability of VA itself, but will influence how it is used by the department.  

These are how well it runs on existing hardware (notebook PC's) and over the air networks (3G 

and Wi-Fi) that are currently used in the field and its ability to import and display existing data 
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from other programs that the department uses (Firehouse).  These factors will be evaluated 

separately. 

Study Participants 
A cross section of the Fire/Rescue Department personnel will be asked to perform the 

evaluations.  This department contains the first responders that operate on the front lines of 

disaster management and represent the end users at the local level for the Virtual Alabama 

program.  They are the ones who must apply the knowledge obtained from VA or provide input 

to update the data it contains.  The Fire Marshall will be helping to plan and administer the tests 

under the supervision of the Chief and Deputy Chief.  Captains, Lieutenants, and shift 

supervisors who would be using the software in the field in a response situation, as well as lower 

ranked non-supervisory fire fighters and paramedics who might be asked to use the software to 

conduct research from an office and report their findings by radio or other means to personnel in 

the field.  Evaluators will be divided into supervisory and non-supervisory positions and 

additional information on their job title, duties and level of typical information technology use 

will be collected. 

Research on the number of evaluators needed to find usability problems has shown that a single 

evaluator will typically find only 35% of the usability issues of a user interface, but individual 

evaluators tend to discover different issues and when as many as five are utilized, 75% of the 

issues are uncovered, as shown by Figure 1 below. (Nielson and Landauer). 

 

Figure 2 - Usability Issues Found vs. Number of Evaluators (Nielson and Landauer). 
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Since we will be evaluating both supervisory and non-supervisory first responders, and since the 

Fire/Rescue Department views this testing as a training opportunity, it is possible to recruit 

approximately 5 supervisors and at least 10 or more non-supervisors to participate. 

Testing Scenarios 
Realistic tasks will be developed using the Gulf Shores jurisdiction to reduce possible confusion 

over geography and to leverage realistic levels of local awareness that local emergency 

responders will have when using VA.  User tasks will be developed for a variety of natural 

disasters common to the area such as hurricanes and tornados, as well as more routine first 

responder situations such as car wrecks or wildfires.  Handouts with instructions and background 

information in the form of simulated email, radio calls, notes, and written department procedures 

will be provided to guide the users through the tasks.   

The task activities that will be tested with Gulf Shores Fire/Rescue personnel are listed below: 

1. Emergency evacuation routing – A KML overlay will be provided to show an area that 

representing a road blockage due to an accident.  The user will need to determine where 

to place roadblocks and describe recommended detour route(s).  They will also need to 

determine how many houses and/or businesses will be isolated based on the aerial 

photography and other place mark data provided.  This task will also incorporate  

elements of other key goals of VA, including Visualization of risks,  Implementation of 

protective measures, and  Situational awareness/understanding. 

2. Critical infrastructure mapping – The user will place markers to identify different type 

of condo structures and add pre-incident planning data (sprinklers, knox boxes, etc.) and 

floor plans diagram links to the markers.  The user will also use a standard set of used in 

the National Incident Management System (EMI, FEMA) to identify recommended 

staging areas and temporary command centers for a specified simulated incident.  This 

task will also incorporate elements of other key goals of VA, including Visualization of 

risks and Situational awareness/understanding. 

3. Identification of assets and vulnerabilities – The user will create a set of markers 

identifying isolated City facilities, categorize those vulnerable to storm surge damage so 

that federal teams can do their independent damage evaluation.  As an example, this task 

will be outlined in more detail below. 

4. Damage assessment – The user will view a photo overlay flown after a storm and 

compare that to the base aerial photography to assess roof damage levels and categorize 

structures as likely to be minor superficial damage, high water intrusion, or major 

structural damage. This task will also incorporate elements of the VA goal, Visualization 

of risks. 
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Identification of assets and vulnerabilities. 
 

 

Figure 3 - Initial view of the data 

The initial view of the data will be as above (Figure 3) showing City Facilities markers in an area 

that had become isolated, requiring FEMA inspectors access them by boat or helicopter.  The 

various markers represent the location of City facilities and colored polygons represent the limits 

of  likely storm surge from various hurricane categories.  
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Identification of assets and vulnerabilities, continued. 
 

 

Figure 4 - User Zooms to a Particular Facility 

The view as a user zooms into a particular facility to see if it lies within the areas expected to 

experience storm surge.  This portion of the task also incorporates the VA goal of Visualization 

of risks. 
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Identification of assets and vulnerabilities, continued. 
 

 

Figure 5 - Marker Placement and identification 

The view as a user places markers, identifies likely vulnerabilities and color codes markers to 

categorize facilities likely to see storm surge damage.  This element incorporates the VA goal of 

creating a common operational picture. 
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Identification of assets and vulnerabilities, continued. 
 

 

Figure 6 - Grouping and emailing markers 

After all of the facilities are identified and color coded, the user saves the markers into a KMZ 

file and emails it to the usability test reviewer just as the user would have emailed it to the 

outside FEMA inspector. 
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Analysis Plans 
Success rates will be measured with full credit given for correct answers and partial credit for 

tasks where some items were overlooked.  After testing, the average success rate of each task 

will be calculated.  The average user rating of the heuristic evaluations of the program's 

effectiveness and  the user's opinions on which operations can be helped by VA will be 

calculated and ranked to determine which type of activities are best supported.  Additional 

training on items that prove more difficult perform will be provided.  Additionally, we may 

provide suggestions to the Alabama DHS program managers for changes or extensions to VA. 

Significance 
Google Earth, VA's parent program, is a simple geographic visualization tool for displaying GIS 

data for non-GIS professionals and was not initially designed or developed to support disaster 

management.  Zerger noted that one of the limitations of the usability of GIS by disaster 

managers is the fact that "…staff remain untrained and inexperienced with GIS technology."  

Geovisualization tools such as VA were developed to fill this gap.  It is important to test the 

usability of programs like VA to make sure they provide the utility needed by non-GIS 

professionals.  For VA to succeed, it must be more usable and offer greater practical utility than 

traditional GIS can offer.  State agencies coordinating disaster response are likely to provide 

valuable data using VA as the preferred platform, and knowing where its usability/utility 

weaknesses are could help in overcoming the limitations and provide feedback for improvements 

in the future. 
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