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Overview 
Demonstrate the OpenToporaphy point cloud to raster workflow. 
Using predominantly the digital terrain model (“bare earth”) 
compute topographic metrics emphasizing the drainage network 
contributing area and topographic roughness using ArcGIS.  
 
Outline 
1. Short lecture on watersheds and flow related terrain 

information 
2. Compute DSM and DTM on selected data in OpenTopography. 
3. Select data and run DTM computations including using 

TAUDEM for watershed calculations in OpenTopography. 
4. Compute topographic roughness in ArcMap 
5. Manipulate and visualize drainage network in ArcMap and 

ArcScene 



http://hydrology.usu.edu/taudem/taudem5/ 



http://www4.ncsu.edu/~hmitaso/gmslab/pfarm/farm1.html 
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Tarboton, D. G., (1997), "A New Method for the Determination of Flow Directions and Contributing Areas in Grid 
Digital Elevation Models," Water Resources Research, 33(2): 309-319.) 

 

 Flow 
direction. 

Steepest direction 
downslope 

α1 α2 

1 

2 
3 

4 

5 

6 7 

8 

Proportion flowing to 
neighboring grid cell 3 
is α2/(α1+α2) 

Proportion 
flowing to 
neighboring 
grid cell 4 is 
α1/(α1+α2) 




Flow direction.





Proportion flowing to neighboring grid cell 3 is 2/(1+2)





Steepest direction downslope





Proportion flowing to neighboring grid cell 4 is 1/(1+2)
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Contributing Area 
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Pick with mouse 

All points 

1 m DSM from TIN 

Click for KMZ 

Meaningful name and submit 

Compute 1m DSM with slope map, 
hillshades and kmz in OpenTopography 

State of Utah Acquired Lidar Data - Wasatch Front  



Modify and resubmit: just a couple of 
changes for the DTM and tauDEM; can 
also find it in MyOpenTopo 

Select Ground Only 

All tauDEM products 

Change job title 



Access jobs and results in MyOpenTopo 



View KMZ in 
Google Earth 

Download dems as DSM 

Download products and quick 
visualization in Google Earth 



Download dems as DTM 

Download products and quick 
visualization in Google Earth 

Hillshades too 



1) Load 
OT 
output 
into 
ArcMap 

2) ArcToolbox-
>SpatialAnalyst-
>Neighborhood 

3) 5 m radius height range on DTM is a 
topographic roughness (~exposed 
rock). [Change color ramp and make 
50% transparent over hillshade) 



Analyze D∞ catchment area in ArcMap 

Download products to a 
watershed folder and 
uncompress.  

DinfArea 



Mosaic to new raster the output files 

Note that 
this is 
number of 
cells above a 
given point. 
Given 
resolution of 
1m/pix this 
is in sq. m. 

1 



Compute log10 of the area using Raster Calculator 

Now we are getting a sense 
of the drainage network. 



Extract contributing areas greater than 103 m2 using Raster Calculator 

Display stable drainage 
network over hillshade 



Visualize DTM in ArcScene 

Floating on itself 

1) Load 
DTM. Right 
click and 
select 
properties 

2) Set it to float on itself and 
increase the base surface 
resolution to 1 m under the Base 
Heights tab 

3) Set Shade 
areal features 
and maximize 
quality 
enhancement 
under the 
Rendering tab 

4) Change color Ramp under the 
Symbology tab 



Change the background to black in ArcScene 

Right click 
on scene 
layers and 
change the 
background 
color to 
black 



Visualize drainage network in ArcScene 

1) Load 
drainage 
area. Right 
click and 
select 
properties 

Floating on DTM 

2) Set it to float on the DTM, 
increase the base surface raster 
resolution to 1 m, and elevate it 
by 5 m to make it more visible 
under the Base Heights tab 

3) Set maximize quality 
enhancement under the Rendering 
tab (no need to shade it) 

4) Change color Ramp under the 
Symbology tab 



Visualize drainage network in ArcScene (“skeleton of the landscape”) 
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