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Introduction 
This appendix is designed to familiarize you with techniques that allow you to characterize 
individual forest stands using FUSION with LIDAR data.  The appendix differs from the pre-
vious exercises in that it does not provide step by step instructions, but instead a general 
work flow.  There are two parts to the appendix. Part 1 describes the process of clipping a 
section of raw LIDAR data using the PolyClipData command; Part 2 demonstrates the 
process of extracting forest metrics using the Gridmetrics command line executable in 
FUSION. 

Prerequisites 
• Successful completion of Exercises 1-12, or proficiency with the Command line executa-

bles within FUSION. 
• Sample Data downloaded from the FUSION website. 

Overview of Major Steps 
Part 1—Clipping out raw LIDAR data using the PolyClipData command. 
Part 2—Extracting forest metrics using the Gridmetrics command.  

Part 1—Clipping out raw LIDAR data using the PolyClip-
Data command.   
In forestry related projects we are usually interested in characterizing certain stands or ar-
eas within our project boundary.  Polygons created in ArcGIS are a common form of orga-
nizing geospatial information into specific areas of interest.  The PolyClipData command 
line executable in FUSION allows the user to clip out raw LIDAR data that resides in a poly-
gon (for a more detailed overview on the PolyClipData command please refer to the FU-
SION manual).     
 

A thinned Douglas Fir stand displayed in the LDV.  The 
raw LIDAR data was clipped from the original data set 
using the PolyClipData command. 
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 Below is an example of the PolyClipData command to extract a specific portion of the raw 
LIDAR data for analysis.  

 
 
 
 
 

 

 

Fusions Command  
Line Executable 

Switch 
<output file> <input file> 

Shapefile containing the 
polygon used for clipping 
the LIDAR data 

Note: the /shape switch must be used for the polyclipdata command to 
work, this is conflicting with the manual!!!! 

The /shape switch identifies the specific poly-
gon/polygons used to clip the data.  In our case 

you designate column 3 (UNIT2_column, see note 
below).   Then you identify the unique value in that 
column for the specific polygon, in our case “3”.  If 
you wanted to create a separate LIDAR data file for all 
polygons by running one line of script you would use 
the switch as folows:  
/shape:3, *   Each new .las file would be labeled by its 
value in the UNIT2_ column. 

Note: the FID column isn’t numbered and the shape column starts at zero. 

Column #’s 0 1 2 3 5 4 6 
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Results from the PolyClipData script on the previous page. 

Input File C:\lidar\SampleData\lda_4800K_data.lda 

Run PolyClipData.exe 

Resulting output file 
C:\lidar\SampleData\control.las 

Appendix 1 continues on the next page... 
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Part 2—Extracting forest metrics using the GridMetrics 
command.   
GridMetrics computes a series of descriptive statistics for a LIDAR data set.  Output is a 
raster (grid) represented in database form with each record corresponding to a single grid 
cell in the output grid.  GridMetrics can compute statistics using either elevation or intensity 
values but not both in the same run.  In our example below we will run the GridMetrics 
command line executable using elevation values from the control.las file (the LIDAR data 
we clipped from our original data set using the PolyClipData command in Part 1).  For a 
comprehensive description of GridMetrics please refer to the FUSION Manual. 
 
Below is an example of the GridMetrics command to compute the descriptive statistics for 
control.las. 

 
 

 
 

 
 
 
 

 
 
 

Fusions Command  
Line Executable 

Switch <output file> <input file> Ground Surface Model  

Height break for cover 
calculation. Desired grid cell size in the same 

units as the LIDAR data. 

The outlier switch used in the script (/outlier:low,high) will omit points below low and above high in 
the output statistics.  Low and high are interpreted as heights above ground. 
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A small part of the resulting .csv file produced from the GridMetrics script 
on the previous page. 

A brief explanation of the output metrics: 

Appendix 1 continues on the next page... 
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A comparison of summary statistics computed using GridMetrics on two 
LIDAR data sets clipped using the PolyClipData command.   
The Control summary statistics characterize an area of dense undisturbed Douglas Fir.  
The Treatment summary statistics characterize a Douglas Fir stand after thinning.  The 
photographs below depict the typical density and vertical structure of each stand.  Do you 
think the statistics reflect this?  Can you see correlations?  The last statistic “Density” repre-
sents % vegetation cover above 7 feet.  The percentile values (e.g., P05, P10….) indicate 
the spread of the data histogram.  Compare the maximum average values versus the maxi-
mum max values for each stand.  (All the photos, polygons and raw LIDAR data used in this 
example can be found in the FUSION Sample Data).  

 
 

 

Summary of the GridMetrics output for the LIDAR data within the Control T6 and 2-Age t2A 
(Treatment) polygons. 

• Density count total and std dev suggests more vertical structure detected in the control stand 

(LIDAR pulses that only hit the ground have one return, those that hit different layers of vertical 
structure can have multiple returns). 

• Density (% vegetation cover) indicates that the canopy cover is much denser for the Control 
(85%) then the Treatment (14%). 

This concludes Appendix 1. 

Control Stand 

Treatment Stand 


