
Precision Aerial Mapping 
by Engineers, for Engineers



Precision Aerial Mapping using Unmanned 
Aerial Systems (UAS) or drones, represents 
a technology with the potential to forever 
change the way you perform surveying and 
engineering services.

Wohnrade Civil Engineers, 
Inc. is at the forefront of 

precision aerial mapping using 
UAS and then incorporating this 
precise data into civil engineering 
design. As engineers, we are 
uniquely qualified to perform 
precision aerial mapping due 
to our extensive experience in 
traditional surveying and mapping.  
Because we use UAS precision 
aerial mapping for our own final 
civil engineering designs, we 
understand the importance of 
accuracy.

Our methods for determining 
accuracy have been vetted by 
industry professionals to ensure 
that our data conforms to standards 
set by state and federal agencies. 
We have adopted the American 
Society of Photogrammetry 
and Remote Sensing (ASPRS) 
standards for determining the 
horizontal and vertical accuracy 
of our geospatial data, and 
orthomosaic imagery.

Examples of Precision Aerial Mapping using a UAS



The process of generating precision aerial mapping is a daunting task that 
involves expertise in multiple disciplines including: aviation, surveying, 
photography, photogrammetry, ASPRS accuracy standards, geodesy, and 
finally engineering.  

Wohnrade Civil Engineers performs the mission planning, data collection, 
data processing, data post-processing, calculates the accuracy of our data 
sets using ASPRS standards, and finally delivers a variety of products in a 
variety of formats to clients, that are manageable in size.

We spent months creating our own proprietary in-house workflow for 
accomplishing these very technical tasks. Our goal is to obtain geospatial 
datasets that are as close to survey-grade as possible.  Meaning, that the 
horizontal and vertical accuracy of the data is approximately 0.10-feet in 
non-vegetated areas.

Once the UAS collection has been processed and verified for accuracy, 
the final deliverables are released to the client in a file format that is 
compatible with their software.

Our deliverables generally include: 
• High-resolution orthomosaic image (2.5 to 3 cm/pixel GSD)
• Digital elevation model (DEM)
• Digital point cloud
• 3D model
• Digital terrain model (DTM) with 1-foot contours
• 2D & 3D images directly from our website (no software required)

Our mapping products deliver the accuracy necessary for the civil 
engineering and surveying professions.  Very few UAS operators have the 
qualifications to deliver the aerial mapping products with the degree of 
accuracy necessary in our profession.

Corridor Mapping
Allows you to create precision topographic mapping and high-resolution aerial 
imagery for your next highway design project; or monitor the progress of your 
project throughout the construction phase.

Orthomosaic Mapping
High-resolution, highly accurate, and georeferenced aerial orthomosaic imagery 
may be incorporated into engineering design for a more complete perspective of 
the site.

Topographic Mapping
Georeferenced, high precision topographic mapping for use in site suitability 
evaluations and detailed engineering designs.

Volumetrics
Quantify your assets quickly, accurately, and economically.

Data Collection
Want to process imagery yourself? Allow our team of Part 107 certified operators 
to efficiently collect high quality raw imagery that meets you project accuracy 
requirements.
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The Benefits of 
Precision Aerial Mapping

UAS surveys provide a more 
complete representation of the 
earth’s surface using hundreds of 
millions of points, as opposed to a 
few thousand when compared to 
traditional ground surveys.  With 
each point representing 1 square 
inch on the ground, your UAS is 
essentially a surveyor in the sky.

High-resolution orthomosaic 
imagery serves as a very useful 
design reference, which allows 
engineers to identify utilities and 
topographic features on the ground 
that were not picked up on the 
ground survey.  This is a new tool, 
which was unavailable until now, 
and is only made possible by UAS.

Typical UAS aerial data collections 
can take less than an hour for sites 
roughly 100 acres in size, and up 
to four hours for a two square-mile 
area of interest (AOI), as compared 
to days and weeks when using 
traditional ground survey methods.

The use of UAS to generate reliable 
and precise ground surface models 
is very cost effective when compared 
to traditional ground and aerial 
surveys. We have accumulated a 
database for all of our projects, 
which includes actual costs for UAS 
aerial mapping versus traditional 
ground surveying. WCE is able to 
save our clients roughly 40%1 on 
average versus traditional methods. 

1 The cost savings that can be achieved varies widely, 
depending on the size of the project and type of terrain, 
and relates directly to the field collection time. In most 
cases, a UAS platform is able to collect data in less than 
an hour, as compared to traditional ground survey 
methods, which take days and significantly increase 
collection time.



About Wohnrade Civil Engineers, Inc.
Wohnrade Civil Engineers (WCE) is an established civil engineering consulting firm located in Broomfield, Colorado. We specialize in 
residential and commercial land development, but we also perform floodplain analysis, municipal road and sewer projects, Colorado 
Department of Transportation (CDOT) design/build projects, and a variety of other types of projects.

To complement our engineering services, we also offer precision aerial mapping services using Unmanned Aerial Systems (UAS), or 
drones.  We are an FAA Section 333 exemption holder, and a Part 107 certified operator. We perform all phases of UAS operations 
including: mission planning, data collection, data processing, and data post-processing.  WCE is at the forefront of delivering precision 
geospatial data in a variety of digital formats-- are accurate enough to be used for civil engineering design.

Our Business Philosophy
Wohnrade Civil Engineers is a Colorado civil engineering consulting firm that implements a relationship-based business model, and 
works in close collaboration with our clients.  We identify and resolve potential issues throughout the course of the project to ensure a 
successful completion.  We pay meticulous attention to detail, resulting in fewer changes during the design and construction phases of 
the project.  This reduces engineering and construction costs for the client, and ensures a well-managed, streamlined process.

Our Clients
We have performed precision aerial mapping services for the National Park Service, Bureau of Land Management, U.S. Fish and 
Wildlife, private engineering consultants, national real estate companies, state transportation departments, and a multitude of land 
developers.
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