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As part of its commitment to 
ensuring that ArcGIS is an open and 
interoperable system, Esri supports 
direct read and write capabilities 
in many formats. At ArcGIS 10.1, 
lidar data can be managed, viewed, 
updated, and shared while remaining 
in the industry-standard LAS format. 
Mosaic datasets in ArcGIS 10.1 can 
now incorporate lidar data, so vast 
quantities of lidar data holdings can be 
managed in the same way 2D imagery 
datasets are managed. 

Clayton Crawford, Esri’s lidar team lead, 
discussed the benefits of working with 
lidar data directly in ArcGIS and the 
additional enhancements to lidar data 
handling planned for the near future. 

What are the advantages of 
working with lidar in the LAS 
format? 
Working with lidar in its native format allows 
you to start working with the data immedi-
ately. Earlier versions of our software could 
import and process the data, but that in-
volved a more protracted workflow. Over 
the years, that process has worked just fine 
for lots of users, and they’ve been able to 
do many wonderful things. 
	 However, more time-critical users like 
emergency responders need faster turna-
round. Also, just about everyone wants to 
get a sanity-level check on their delivera-
bles before doing further processing. Many 
of our users needed to be able to immedi-
ately access the raw LAS files just as they 
access 2D imagery data.
	 Now the methodology for working with 
remote-sensing imagery like lidar has been 
greatly refined to the point where it’s little 
different from 2D imagery in the way we 
work with it. You can have a directory full 
of lidar information that can be dynamically 

mosaicked into a continuous surface with-
out having to load billions of points or 
hiring a vendor to do all that processing. 

Previously, didn’t lidar data 
require preparation before it 
could be consumed in a GIS? 
Yes, by and large, what happened in the 
past was that data providers would process 
the lidar and sell their customers deriva-
tives, such as high-resolution DEMs [digi-
tal elevation models]. Now, with the tools 
we’ve made available in ArcGIS, end users 
can do that themselves. 
	 Another big advantage of that is 
being able to have access to the source 
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 Point cloud of the Grand Coulee Dam symbolized relative to height above ground  
(Source: National Oceanic and Atmospheric Administration Coastal Services Center)

 Point profile view of a vertical slice through a forest in the Pacific Northwest. With the profile 
view, it’s easy to discriminate between individual trees and do things like measure height.
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measurements and not just the derivatives. 
It’s valuable to have that source data that 
those terrain models are based on to fix 
problems and make improvements. Serious 
problems need to be addressed by the 
vendor, but there are often simple things 
like a few misclassified points that are easier 
and faster to fix directly in the GIS. Also, if 
you get ancillary information, like water 
body shorelines that can be used to make 
improvements to the DEMs, it’s easier to do 
that when you have the source lidar points.
	 Before, users couldn’t make those edits 
on their own. They would have to go back 
to the vendor, ask for that information to be 
processed into new models, and pay for all 
that extra work. Now, users have been em-
powered with the tools to avoid having to re-
quest updates they can easily do themselves. 

What kinds of things can now 
be done with lidar data in 10.1? 
An example application is forest inventory. 
Since lidar often comes classified by the 
data vendor into ground versus nonground 
points, it makes it easy for us to derive both 
DEMs (which are elevation models of just 
the ground) as well as DSMs [digital surface 
models] (which include trees). Subtracting 
one from the other yields a normalized 
DSM, which is basically just height above 
ground. It becomes very simple to find tree 
height this way. In 10.1, we can also com-
pare the relative number of lidar returns 
in tree canopy to those of bare earth. This 
provides an estimate of canopy density. 
So, very quickly, we get height and density. 
These are useful metrics for forestry and 
environmental applications.

What’s the next phase of lidar 
support? 
At present, we’re working on adding sup-
port for spatial indexing on LAS files. This 
will dramatically improve performance for 
a lot of things. LAS files don’t have built-in 

spatial index support. If you want to query 
a subset of data in a LAS file, you have to 
scan the whole file for the points you want. 
This is a huge I/O bottleneck. Adding spa-
tial indexing capability makes querying 
more efficient. We’ll see benefits when 
reading LAS both locally and especially 

 Map showing the building height difference between 2008 and 2012 lidar datasets

 3D perspective view of a lidar point cloud. Points are symbolized relative to height above 
ground, accentuating forested areas.

across networks. Looking further down the 
road, we’re investigating advanced visuali-
zation techniques, classification tools, fea-
ture extraction, and compression.
	 For more information on working with 
LAS files in ArcGIS, access the topic “Using 
lidar in ArcGIS” in the online help. 




