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Project Summary 
I approached this project with an emphasis on exploration rather than conclusions. My true interest is in 

working with big lidar datasets but I knew that this would be a) too big for my available hardware and b) 

too complicated for me to process mentally. I decided to try to get a small, concrete dataset and do 

what I could to develop it. I found a small Lidar dataset of the Potomac river in Maryland/Virginia/DC 

and used that as a start point for exploration. 

 

Purpose.   
Two goals:  

1. To explore and develop workflows and methods for Lidar data 
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2. To do so in the context of a familiar place 

 

Description of the image processing tasks and methods 

used to create the output(s).    
1. Downloading Data 

a. I found my dataset on OpenTopography.  

b. Unzipping data – I needed a 3rd party tool to 

unzip a LAZ file. I found LasTools, which is 

free for my needs. In addition to their own 

GUI and command line tool, they had an ESRI 

toolbox, so I could use model builder to 

extract all the tiles at once. 

 

 

2. Visualizing point cloud 

3. Converting the raw data to a LAS Dataset – this is an important first step  

 

 

a. Defining study sites. I wanted to have some set areas to zoom in on, so that I could 

limit the processing demands of the computer if necessary, and so that I could look 

at the same features for each derivative.  

Red Rectangles are the tiles from the 
dataset. Black rectangles are my Points 

of Interest.  

https://portal.opentopography.org/lidarDataset?opentopoID=OTLAS.032013.26918.3
https://rapidlasso.com/lastools/


b. Although it would have been nice, my dataset was not classified beyond ‘Ground’ 

and ‘Unclassified’, so I had to let this part of the exploration go.  

 

 

 

 

 

 

 

 

 

4. Derivatives 

a. DEM – although OpenTopography offered a 

DEM, I decided to make my own. I used the ArcGIS 

geoprocessing tool. This took several minutes, and 

is the most demanding part of the project, from 

the perspective of computer processing. Then, 

figuring out the best way to symbolize took a 

while.  

b. Hillshade – Geoprocessing tool. Much faster 

than DEM  

LAS Dataset Zoomed in 



c. TIN – I used ArcGIS tool. It also ttook quite a long time. The results were not 

impressive, and tweaking the settings would have been a good idea.  

d. Contour – ArcGIS tool. 

 

`Contour, Site 1 

Initial DEM  



Contour, Site 2 

Contour, Site 3 

 

 



e. Aspect – ArcGIS tool.  

Aspect, Site 2 

f. Slope. ArcGIS tool 

 

 

Slope, Site 2      Slope, Site 2 - Zoom 

 

 

 

g. Terrain Dataset / Multipoint. After creating all of the other derivatives, I explored 

creating a Terrain Dataset from the LAS Dataset. To do so, I had to take the 

intermediary step of creating a multipoint feature, where as of the LAS points were 

converted to vector points. The terrain dataset is useful for faster analysis , 

To create the Terrain Dataset took several intermediate steps. I used a tutorial from 

ESRI. The steps involve converting the LAS dataset to a multipatch (vector point 

feature class), creating an empty terrain, adding pyramid levels and the multipatch, 

https://pro.arcgis.com/en/pro-app/latest/help/data/terrain-dataset/create-a-terrain-dataset.htm
https://pro.arcgis.com/en/pro-app/latest/help/data/terrain-dataset/create-a-terrain-dataset.htm


and then having ArcGIS create the complete Terrain Dataset. I recognized that this 

Terrain Dataset was the first step to a lot of analysis opportunities, but did not have 

time to explore.  

 

Terrain Dataset – lots of vector points 

Terrain Dataset, lots of vector points – zoomed in. Site 2 



 

 

 

Discussion of any difficulties/issues encountered and how you resolved them 
1. Unzipping Lidar - I discovered LASTools, as described.  

2. I did a few different versions of my DEM and HIllshade. My better DEM produced a 

worse hillshade with a lot of noise. I ended up using the other hillshade, because 

differences were not enough to matter.  

3. Even my small dataset has a lot of points. Planning for working with all of these 

points will be crucial to any future project.   

 

Discussion of the output, the interpretation(s) made on the output and/or intermediate 

image file 
Derivatives Observations 

a. DEM – crucial for all other derivatives 

b. Hillshade – gives the texture 

c. TIN – just looking visually, the TIN didn’t seem the best way to look at this data.  

d. Contour – got lots of detail, and seemed to be an accurate representation of the 

data 

e. Aspect – I wasn’t sure if the data was being interpreted properly here. Hard to say 

without further analysis 

f. Slope. What I learned from calculating the slope of the huge volume of the points. 

The data didn’t make much sense without zooming in heavily. I could see a possible 

use in trying to obtain a high accuracy flow model. 

 


