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Viewshed Analysis Methodology - CPA2021-00004, PW Digital Gateway 
 
The purpose of this viewshed analysis is to provide information to inform development of policies 
for Comprehensive Plan Amendment, CPA2021-00004, PW Digital Gateway. This analysis is not 
based on any specific development or rezoning proposal and did not use data such as: 

• specific, proposed, building locations,  
• finished grades,  
• building elevations above finished grades,  
• rooftop mechanical heights; and 
• removal of existing vegetation or the inclusion of new vegetation/buffers. 

 
This viewshed analysis shows the locations where potential buildings or structures, at the tested 
height, are likely to be visible from one or more observer points. Potential heights of 35 feet through 
105 feet from existing grades were evaluated. The evaluated heights represent potential data center 
building heights and their associated structures like rooftop mechanical equipment. 
 
Key Tools and Data  
 
See the attached methodology in Appendix A for a full technical description for preparation of the 
Viewshed Analysis maps. 
 

• ESRI’s ArcGIS Pro (v2.8.0) – mapping program 
• ESRI’s Geodesic Viewshed tool 
• average person is just over 5 foot tall 
• 20 observation points 
• 2011Digital Surface Model (DSM) includes terrain, existing vegetation and trees 

 
Observation Points  
 
Twenty (20) Observation Points were selected for this analysis. These locations were determined in 
consultation with Planning staff and staff at Manassas National Battlefield Park. Of these 20 points, 
10 points used in this study, were identified during the Manassas Battlefields Viewsheds Plan (2010). 
Three points were identified during viewshed analysis for the Gainesville Crossing and Westview 66 
rezonings and in consultation with staff from Manassas National Battlefield Park. Seven observation 
points were added to this current analysis to ensure coverage, due to the large number of 
unknowns about this comprehensive plan amendment. These seven points were identified in 
consultation with staff from Manassas National Battlefield Park and at the direction of the County 
Archaeologist. 
  



 

Page 2 of 17 
 

Observation Point Criteria 
 

• Areas selected feature a high elevation in order to include the optimal amount of relevant 
land area  

• Areas selected feature the most historically significant lands relative to the two battles  
• Areas selected either currently have reasonable public accessibility or have the potential to 

have reasonable public accessibility to benefit the broadest spectrum of visitors. Accordingly, 
selected areas have reasonable access to the park’s driving tour route or trail network 

• Points were selected that assess impacts to both the First and Second Manassas. Although, it 
is likely the greatest impacts will occur to historical resources associated with Second 
Manassas 

 
Battlefields Areas 
 
The American Battlefield Protection Program, a division of the National Park Service, identifies three 
primary areas of a battlefield.  
 

Battlefield Core Area: This area consists of locations where the primary combat occurred. 
These are lands from which fire was delivered or received.  In other words, shots were fired 
and soldiers were killed or wounded. 
 
Battlefield Study Area: In addition to the Battlefield Core Areas, this area consists of lands 
peripheral to the Battlefield Core Area where troop movements, encampments, staging 
areas, field hospitals and similar activities occurred and are directly related to, but ancillary 
to, combat.  
 
Areas of Integrity: This area consists of locations where a high level of visual integrity has 
survived and the historic landscape has remained substantially intact with only minor 
intrusions. Intrusions are changes to the landscape since the battles, such as post-war roads, 
buildings, parking areas, utility poles and lines, and significant landscape alterations. 

 
The plan area’s southern sector possesses a high degree of integrity. It is in the Manassas Battlefield 
Historic District (076-0271), which is listed on the National Register of Historic Places. While just 
outside the primary of engagement, the Core Area, it is in the Battlefield Study Area. Field hospital(s), 
mass burials, troop movements, and artillery battery locations are documented in this area. 
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Digital Gateway Viewshed Process 
 

Project Summary 
Conduct a viewshed analysis for CPA2001-00004, PW Digital Gateway. The viewshed analysis will 
provide data about which areas, if buildings were to be built at specific elevations, are more or less 
likely to be visible from predetermined observation points in Manassas National Battlefield Park. 

Analysis Method 
The “Geodesic Viewshed” ESRI tool, found in the Visibility (3D Analyst) toolset, was chosen to provide 
the viewshed analysis. A viewshed analysis determines visibility to an observer (or multiple 
observers) in all directions. Another option would have been the ESRI “Visibility” tool, however the 
“Geodesic Viewshed” tool, according to ESRI, has enhanced performance and functionality. The 
Geodesic Viewshed tool seems to be a more accurate option due to the fact that it takes the 
curvature of the earth at each cell into consideration. Additionally, the performance speed can be 
increased since the Geodesic Viewshed tool can leverage the computing power of a graphics card. 
See Appendix A for more information on the Geodesic Viewshed tool from the ESRI website. 

Coordinate Systems 
County standard coordinate systems of “NAD 1983 StatePlane Virginia North FIPS 4501 (US Feet)” for 
XY and “NAVD 1988” for Z values were used. 

Project Details 
Geodesic Viewshed Inputs 
All the data used in this project can be found in the ArcPro Package 
“DigGatewayViewshed_2022.ppkx”. See Appendix B for a pictorial example of these inputs for a 35-
foot building height. 

• Input raster: “DSM_2011” (see more information below) 
• Input point or polyline observer features: “Observer Points” (see more information below) 
• Output raster: “Viewshed_Xft” 

o X is a numerical placeholder here that represents the appropriate surface offset in 
feet, and was changed for each viewshed analysis, as specified below. 

• Analysis method: All Sightlines 
o This provides a more accurate viewshed with a full sightline on every cell of the 

raster rather than only on the perimeter of the visible areas. 
• Analysis type: Frequency 

o This method will provide the number of occurrences each cell is visible from an 
observer point. This option allows us to run the tool on all observer points 
simultaneously, simplifies the output for usability purposes, and provides improved 
performance time. It does not specify which observers are likely or unlikely to see 
any given area. 

o To determine which specific observation points were likely visible, you could use the 
“Observers” option instead. 

• Surface offset (e.g. building height): 35, 45, 55, 65, 75, 85, 95 and 105 ft 
o The tool was run 6 times using each of these values separately. 
o These potential building heights were provided by Planning. 
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• Observer offset: 1.54 Meters 
o This height of just over 5 feet, depicts a standard eye height of a person, the value of 

which is used for similar calculations. 
• Default parameters used for: 

o Vertical error: 0 Meters 
o Refractivity coefficient: 0.13 
o Observer elevation: Unknown (uses the raster) 
o Inner radius: blank, Unknown (defaults to 0) 
o Outer radius: blank, Unknown 
o Horizontal start angle: Double, 0 
o Horizontal end angle: Double, 360 
o Vertical upper angle: Double, 90 
o Vertical lower angle: Double, -90 

• On the Environment tab, we updated the output coordinate system to match county 
standards as listed above. We are able to transform on the fly because the underlying 
geographic coordinate system of the two layers is the same. See Appendix C for more 
information. 

Project Layers 
• “Observer Points” are the points provided by the Planning Office that are a combination of 

(1) locations determined by the Manassas Battlefields Viewsheds Study (see methodology) 
and (2) sites used to evaluate specific rezoning proposals, identified based on interpretive 
focal points, and areas identified during the evaluation that were visible. 

• “Study Area” is the single polygon representing planning case “CPA2021-00004”, taken 
directly from “VECTOR.PLAN_PENDING” in the production database. This study area 
represents approximately 2,133 acres which are being examined for potential data center 
development. 

• “DSM_2011” is a digital surface model (DSM) that was provided by the Manassas National 
Battlefield Park, a division of the National Park Service, based on data from 2011. The model 
was completed by graduate students from George Mason University and provided to NPS. 

• Viewsheds: 
o “Viewshed_35ft” is the layer showing visibility frequency from the observer sites at a 

35-foot surface offset or building height. In other words, it portrays the parts of the 
surface where a 35-foot building is likely to be visible to any of the observer points, 
and how many different observer points it would likely be visible to. 

o “Viewshed_45ft” is similar to the “Viewshed_35ft” layer, except using a 45 ft surface 
offset. 

o “Viewshed_55ft” is similar to the “Viewshed_35ft” layer, except using a 55 ft surface 
offset. 

o “Viewshed_65ft” is similar to the “Viewshed_35ft” layer, except using a 65 ft surface 
offset. 

o “Viewshed_75ft” is similar to the “Viewshed_35ft” layer, except using a 75 ft surface 
offset. 
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o “Viewshed_85ft” is similar to the “Viewshed_35ft” layer, except using an 85 ft surface 
offset. 

o “Viewshed_95ft” is similar to the “Viewshed_35ft” layer, except using a 95 ft surface 
offset. 

o “Viewshed_105ft” is similar to the “Viewshed_35ft” layer, except using a 105 ft surface 
offset. 

Limitations and Assumptions 
• The digital surface model is from 2011 even though the analysis is being performed in 2022. 

This is the most recent digital surface model available at PWC that fully covers the Manassas 
National Battlefield Park and study area. Trees may have grown or been removed from the 
landscape since 2011. 

• This analysis is not based on any specific development proposal and does not include data 
such as specific, proposed, building locations; finished grade; building elevations above 
finished grade; rooftop mechanicals; removal of existing vegetation; addition of new 
vegetation, etc. 

• The GTS viewshed data is intended to assist Planning’s efforts to provide a sensitivity model 
and not a definitive recommendation. 

• The vertical datum used [NAVD88 (height) (ftUS)] is not tied to a spheroid and therefore may 
not be utilizing the geodesic functionality (related to the curvature of the earth) of the 
“Geodesic Viewshed” tool to its fullest. 

• That if A can see B, the reverse is also true. 

 
Image from Google Images, published by Márton Pataki on slideplayer.com: 
https://images.app.goo.gl/n8M5NFMjiwCCGyGr9 
 

• The version of ArcPro used to perform these calculations was 2.8.0. The tools and 
projections may behave or look differently in other versions of ArcPro. 
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Appendix A 
These are screen shots of what ESRI has currently published about the Geodesic Viewshed Tool. 

 

https://pro.arcgis.com/en/pro-app/2.8/tool-reference/3d-analyst/viewshed-2.htm
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Appendix B 
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Appendix C 
These are screen shots of what ESRI has published about on the fly projections and coordinate 
system transformations in ArcPro. 

 

https://pro.arcgis.com/en/pro-app/2.7/help/mapping/properties/geographic-coordinate-system-transformation.htm
https://pro.arcgis.com/en/pro-app/2.7/help/mapping/properties/geographic-coordinate-system-transformation.htm
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