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Now What? 

50-100 gb/county 



Project Deliverables 
 LAS mass point files, classification of points 

to contract specifications 
 

 Raster (ESRI Grid, .img or other) bare-earth 
DEMs, per tiling schema 
 

 Control points for independent vertical QA 
 

 Misc – tile indexes, breaklines, QA reports, 
metadata files 



LiDAR Index 



LiDAR Products for Users 

Elevation Models (DEMs* or TINs) 
 

Relief  (Hillshade) Maps * 
Contour Maps 
Slope Maps 
Aspect Maps 

 
LAS files for first-return processing* 







LiDAR Products - Hillshades 

 



















LiDAR Products - Contours 

 



 

Creates contours in feet 
Increments using vertical meters  
data 





Considerations for Making Contours 

 Smooth DEM using Focal Statistics – Mean 
 

 Produce contours for relatively small areas; 
algorithm prone to crashing or locking up on 
large areas 
 

 Encourage use of raster elevation tools 



LiDAR Products – Land Slopes 

 











LiDAR Products for Users 

Elevation Models (DEMs* or TINs) 
 

Relief  (Hillshade) Maps * 
Contour Maps 
Slope Maps 
Aspect Maps 

 
LAS files for first-return processing* 



LAS Classifications 

Classification Codes  Class 
  0   Created, never classified 
  1  Unclassified 
  2  Ground 
  3  Low Vegetation 
  4  Medium Vegetation 
  5  High Vegetation 
  6  Building 
  7  Low Point (noise) 
  8  Model Key-point (mass point) 
  9  Water 
  10  Reserved for ASPRS Definition 
  11  Reserved for ASPRS Definition 
  12  Overlap Points 
  13-31  Reserved for ASPRS Definition 
  32-255  Not reserved currently 
   
*Source: LAS Specification, Version 1.1 (www.lasformat.org) 
 











1. Extract first return LiDAR points 
2. Low-pass filter to generalize 
3. Polygonize for forest/non-forest layer 

(red mask) 



Data Connect to ESRI Grid in AutoCad 
Civitl 3-D 







LiDAR Products for Users 

Elevation Models (DEMs* or TINs) 
 

Relief  (Hillshade) Maps * 
Contour Maps 
Slope Maps 
Aspect Maps 

 
LAS files for first-return processing* 



LiDAR Help 



LiDAR Index 



LiDAR Applications 

 Watershed Delineation 
 Average Watershed Slope 
 RUSLE2 Slopes 
 Pipeline Profiles 
 Terrace Layout Planning 
 Pond and Structure Stage Storage 
 Wetland Restoration Planning 
 Quantity Estimating 
 Floodplain Management Studies 

 
 



“Hillshade” 
Rendering of a 
LiDAR Elevation 
Model with 1 foot 
contours and the 
Drainage Area 

Proposed Dam 
Centerline Drainage Area 

Example: Grade Stabilization Dam 



Example: Grade Stabilization Dam 

Top of Dam 

Normal Pool 
Level 



LiDAR Applications 

Point 
Spacing 

 
(Meter) 

Vertical 
Accuracy 
(RMSE) 
(Meter) 

Contour 
Interval 

 
(Feet) 

Application Supported 

Base 
Mapping 

Floodplain 
Mapping 

Natural 
Resources 

Civil 
Planning 

Civil 
Design 

1 0.09 1’       
w/ Limits 

2  0.20 2’     
3 0.30 3’    
4 0.40 4’  
5 0.51 5’  

Note:  This table is for example only.  Required accuracy for a specific project must be 
defined on a case-by-case basis. 



LiDAR Applications 

Benefits of a Wide Area Coverage Elevation 
Model: 

 Available on demand. 

 Coverage of entire site. 

 Coverage of land adjacent to site. 

 Can complete planning activities without 
field surveys. 





Helping People Help the Land 

 The U.S. Department of Agriculture (USDA) prohibits discrimination in all its programs and activities on the basis of race, color, national 
origin, age, disability, and where applicable, sex, marital status, familial status, parental status, religion, sexual orientation, genetic 

information, political beliefs, reprisal, or because all or a part of an individual's income is derived from any public assistance program. (Not 
all prohibited bases apply to all programs.) Persons with disabilities who require alternative means for communication of program 

information (Braille, large print, audiotape, etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and TDD). To file a 
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400 Independence Avenue, S.W., Washington, D.C. 20250-

9410 or call (800) 795-3272 (voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and employer. 
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