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Introduction 

Through the ACCESS-G program, SCEC has supported students to advance cyberinfrastructure 

careers through earthquake system science at Arizona State University. This project has 

supported three female students (Wendy Bohon, Ph.D. student in SESE, Sarah Robinson, MS 

student in SESE, and Jennifer Dischler, BS in Computer Science and Engineering [CSE] 

student). The funding has largely gone towards Sarah Robinson’s salary over the last year. This 

project is significantly leveraged by our OpenTopography project 

(http://www.opentopography.org).  I have provided Sarah’s summary of her educational progress 

over the last year as an appendix to this document. 

 

Major ACCESS goals addressed: 

Cross train geosciences students by supporting entry level, interdisciplinary research 

experiences in which they solve interesting system-science problems with advanced CI. 

While our LiDAR projects do not use the SCEC computational platforms, we do use the 

high performance computing resources at San Diego Supercomputer Center. These resources are 

coordinated using scientific workflow tools (e.g., http://kepler-project.org/) and include parallel 

relational databases to select LiDAR points of interest and fast local binning tools for creating 

user-defined Digital Elevation Models (Figure 1). The other innovative Cyberinfrastructure 

component is our advanced portal architecture and functionality available at 

http://www.opentopography.org.  

 

Increase numbers of women pursuing CI careers. 

We have had the opportunity to support both Ms. Sarah Robinson (ACCESS-G) and Ms. 

Jennifer Dischler (ACCESS-U) in a mini-Access cluster here at ASU to support the project. Note 

that Ms. Wendy Bohon, a Ph.D. student with important outreach experience and who worked 

with the USGS during the B4 LiDAR topography acquisition also worked on the project largely 

supported by other funds. Both Wendy and Sarah are working with me and our Geoscience 

education colleagues (Dr. Steven Semken; http://semken.asu.edu/ and Dr. Stephen Reynolds; 

http://reynolds.asu.edu/) to develop this project elevating understanding of surface processes 

operating in southern California using the tools of Cyberinfrastructure with LiDAR high 

resolution topography. Jennifer Dischler has been working as the leader of a group of CSE 

students on a capstone project for their B.S. degrees in which they have joined with Sarah, 

Wendy, and me to build new tools and content emphasizing Southern California in the 

OpenTopography system.  
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Collaborations with SCEC CEO 

 We have been fortunate over the last year to have good communications and 

collaborative activities with the SCEC CEO program, in particular through Dr. Robert DeGroot. 

Sarah Robinson has worked with Dr. Bob to produce new tailored content for CEO use at two 

different workshops at the San Diego SuperComputer Center and in anticipation for the USC 

Tech Day 2010 on May 1, 2010. As part of her work, Sarah also presented an abstract at the 

SCEC meeting and the AGU fall meeting (S. E. Robinson; R. Arrowsmith; C. J. Crosby (2009) 

Wallace Creek Virtual Field Trip: Teaching Geoscience Concepts with LiDAR, Eos Trans. 

AGU, Fall Meet. Suppl., Abstract ED51A-0519.) 

 

 

 

 

 
Figure 1. Cyberinfrastructure architecture of the OpenTopography system (see it in action at 

http://www.opentopography.org).  
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Annual Thesis Report 2010 

 

Research Focus 

Recently available data such as LiDAR (Light Detection and Ranging) high-resolution 

topography can assist students to better visualize and understand geoscience concepts. It is 

important to bring these data into geosciences curricula as teaching aids while ensuring that the 

visualization tools, virtual environments, etc. do not serve as barriers to student learning. For my 

thesis research, I am looking to answer the following question: Will using the LiDAR data 

instead of, or alongside, traditional visualizations and teaching methods enhance a student’s 

ability to understand geologic concepts such as plate tectonics, the earthquake cycle, strike-slip 

faults, and geomorphology?  

 

Current Research 

I am working on various classroom activities and teaching tools involving LiDAR for 

introductory geology undergraduate classrooms. These developed tools will then be used as 

classroom activities to assess student understanding with the addition of LiDAR visualizations. 

Tools/projects I am currently or will be working on related to this research include: 

– Wallace Creek virtual field trip: a lab exercise involving LiDAR 

– The development of short videos on LiDAR 

– The development of a library of geomorphologic features using LiDAR for the 

opentopography website www.opentopography.org 

– The addition of LiDAR to the Wallace Creek SCEC (Southern California 

Earthquake Center) website along with other updates www.scec.org/wallacecreek 

– The publication of two vignettes (one on Wallace Creek, one on LiDAR) for a 

geomorphology textbook “Key Concepts in Geomorphology” 

www.uvm.edu/geomorph/textbook 

I am creating a “virtual field trip” to Wallace Creek along the San Andreas Fault using Google 

Earth as a platform and the B4 project LiDAR data. Wallace Creek is an excellent site for 

understanding the centennial-to-millennial record of SAF slip because of its dramatic stream 

offsets. Viewing a high-resolution representation of the topography in Google Earth allows 

students to analyze the landscape and answer questions about the behavior of the San Andreas 

Fault. The activity guides students along the fault allowing them to measure channel offsets 

using the Google Earth measuring tool. Knowing the ages of channels, they calculate slip rate. 

They look for the smallest channel offsets around Wallace Creek in order to determine the slip 

per event.  

 

I will also be developing a few short videos on LiDAR and its applications to the geosciences. 

These videos will include topics such as: an introduction to LiDAR data collection, LiDAR and 

geology, LiDAR and studying faults. The videos will show and explain LiDAR visually, and will 



be intended for classroom use to give students and teachers an overview of what LiDAR is and 

how it can be used for learning and for research. They will show why LiDAR is useful compared 

to other topographic visualizations (aerial photography, satellite imagery/DEMs), and 

demonstrate the applications of LiDAR to various geologic disciplines (geomorphology, active 

tectonics, volcanology, etc..). 

 

Other projects I am working on include a library of geomorphologic features in LiDAR, and  

vignettes for the online supplements to a geomorphology textbook. The library of 

geomorphologic features will be an index of good examples of features including right-lateral 

and left-lateral offsets, alluvial fans, landslides, normal faulting, etc. will be compiled in an easy-

to-use database where different file formats of the feature can be downloaded for educational or 

personal use. The vignettes will be published through SERC (the Science Education Resource 

Center at Carleton College) as an online supplement to the textbook, “Key Concepts in 

Geomorphology” by Paul Bierman and Dave Montgomery. They are meant as short, illustrated 

descriptions and place-based examples that allow instructors to customize their class’ approach 

to learning. I am writing one vignette titled "Using geomorphology to determine tectonic slip at 

Wallace Creek", and one titled "LiDAR: using technology as an aid to the geomorphologist". 

 

Methodology/Expected Results 

The created materials will need to be assessed to understand their effect on student learning. One 

idea for assessing this would be to have undergraduate introductory geology students complete 

the activities created or use the created materials, while providing a pre-test and post-test to see 

the student's response to using LiDAR in the geology classroom. For this I will need to be 

approved by the Institutional Review Board, along with my advisor Ramon Arrowsmith who will 

be the principal investigator on this project. I expect to see an increased understanding of 

geoscience concepts due to the visualization of the landscape using LiDAR hillshades. The high 

resolution of the data and the lack of distracters (color changes, buildings and trees, etc.) should 

reduce confusion for students as to what they should be looking at in the landscape. Students 

should easily adapt to looking at hillshades created from the LiDAR and find it helpful to look at 

them in order to investigate the geology at Wallace Creek other geographic locations. 

 

Preparation 

In order to prepare myself for completing this study/ writing my thesis I have: 

– Mastered my understanding of LiDAR 

– Become skilled at using computer programs such as ArcGIS, Matlab, Google 

Earth (kml writing and editing), Global Mapper, and others which allow the 

manipulation of LiDAR data 

– Made lots of presentations, including poster presentations at the SCEC annual 

meeting and AGU 

– Taken classes in both geology and education to increase my understanding and 

knowledge base of both disciplines 

– Been involved in many workshops to present my research and for my own 

learning 

Classes in geology that I have taken to prepare myself for writing my thesis include: Advanced 

Structural Geology, Geophysics, Geomorphology, Advanced Field Geology, and 



Geomorphology Seminar. Classes in education that I have taken to prepare myself for my thesis 

research include: Assessment in Science Education, and Introduction to Statistics in Education. 

I have been involved in the following workshops and seminars where I both learned and 

presented my research: 

– Workshop: Teaching Earth Science With High-Resolution Topography 

  (August 5-7, 2009) @San Diego Supercomputer Center 

  Affiliations: OpenTopography 

– Cyberinfrastructure Summer Institute for Geoscientists (CSIG) 

  (August 2009) @San Diego Supercomputer Center 

  Affiliations: OpenTopography 

– Workshop: Using EarthScope and B4 LiDAR data to analyze Southern 

California’s active faults 

  (December 3-4, 2009) @San Diego Supercomputer Center 

  Affiliations: EarthScope, OpenTopography 

– Workshop: Teaching Geophysics in the 21st Century 

  (March 9, 2010) @ CU Boulder 

  Affiliations: UNAVCO 

 

All of this has been supported in 2009-2010 by an ACCESS-G Fellowship from the Southern 

California Earthquake Center. 


