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Table 1.  Iowa LiDAR Data Specifications  

 Standard LiDAR FEMA Compliant 
LiDAR 

Average Point Spacing 4.6’ 4.6’ 
Vertical Accuracy 

-Bare earth, 
RMSEz 
-Vegetation, 
RMSEz   

 
0.6’ 
1.2’ 

 
0.6’ 
1.2’ 

Horizontal Accuracy, 
RMSEr 

3.3’  3.3’ 

Breaklines None None 

Filtering removal Automatic Only Automatic & Manual 

Artifact removal 89% 90% 

Outlier removal 90% 95% 

Vegetation removal 90% 95% 

Building removal 95% 98% 

Other --- Field Verification  

4.  LIMITATIONS OF LiDAR: 

a. Site changes - LiDAR data is snapshot of the elevations on one day in time and does not 
reflect any changes to a site due to erosion or construction activities. 

b. Grade breaks - LiDAR data is gathered using a random pattern of collection, not at changes 
in grade as a field survey would.  This may cause a misrepresentation of ditch bottoms, 
banks, and other important grade breaks. 

c. Vegetation – Ground cover at the time of data collection may cause the ground to appear 
higher than actual.  Tillage may affect the surface smoothness.  Canopy may provide a 
reduced density of ground points, in turn reducing the accuracy of a surface model 
developed. 

d. Site specific features – Items that need labeling are not identified well by LiDAR.   
Examples: 

• Exposed geological features • Culvert inlets & outlets 
• Fences • Tile intakes & outlets 
• Wells • Road right-of-way 
• Underground utility markers • Power poles 
• Property line boundaries & 

elevations 
• Buildings 

e. Water - Elevations below water level are not able to be determined with this type of LiDAR 
equipment.  LiDAR elevation points collected within water features such as ponds, lakes, and 
rivers, have an unknown accuracy, and should not be considered valid. 
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5.  LiDAR SURFACES AND ACCURACY: 

Surfaces 

TIN – Triangulated Irregular Networks are surface representations based on triangles built between 
points and their nearest neighbors.  This surface representation of LiDAR is the closest to the true 
surface if all bare earth points are used and if breaklines are utilized. 

DEM – A Digital Elevation Model is a surface representation using a uniform grid spacing.  It is 
derived from a TIN as the source surface for the grid sampling.  

Contours – Contours lines are a feature that can be developed from TIN or DEM surfaces.  Using 
contour lines as a source to create a surface downgrades the accuracy. 

Point vs. Surface Accuracy  

The Root Mean Square Error (RSMEz) value of the LiDAR data can be used to compute the 
maximum elevation error expected for the best 95% of the points (95% Confidence Level).  Table 2 
shows the 95% confidence levels of point errors and the supported contour intervals associated with 
the accuracies in the Iowa LiDAR project specification.  

Table 2.  Iowa LiDAR Vertical Accuracy Specifications  

 Root Mean 
Square Error, 

RMSEz (ft) 

95% Confidence 
Level, Error (ft) 

 Contour 
Interval 

Supported (ft) 

Bare-earth 0 6’ 1.2’  2’ 

Vegetation 1.2’ 2.4’  4’ 

Increasing the grid spacing of a DEM to a value larger than the spacing of the original data can 
reduce the resulting accuracy.  Creating a TIN using only a sampled percentage of the points can 
also reduce the resulting accuracy of the surface.  

Applying a “smart thinning” process to a TIN can reduce the number of points used while 
maintaining accuracy by evaluating whether point deletion adversely affects the surface. 

The TIN model may be preferable to a DEM when it is critical to preserve the precise location of 
narrow or small features in the data model, such as levees, or ditch or stream centerlines. 

6.  USE OF LiDAR FOR CONSERVATION ENGINEERING PRACTICES: 

Planning 

Using the Iowa LiDAR data in the form of TIN or DEM surfaces or Contour lines is very well suited 
for planning all engineering practices.  

Final Design 

The following examples show surface accuracies needed for final design of portions of engineering 
practices and how LiDAR might be able to be used. 










