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Landscape and Environmental Change Unit 1 Answer Key
[bookmark: _GoBack]Landslide Analysis Unit 1: Student Exercise Rubric & Answer Key
Stephen Hughes (University of Puerto Rico – Mayaguez) and Bobak Karimi (Wilkes University)
Provided below are suggested answers and outcomes for Unit 1 Assignment.

The goal of the exercise in Unit 1 is to create figures that quantitatively illustrate the change that occurred at the landslide site of interest.  The change figures should look something like the following page.  

Potential rubric (50 total points):
Base map (10 points)
Student includes base map for before and after landslide development (full 10 points)
Student only includes base map for after the landslide development (6 of 10 points)
Student doesn’t include any base map imagery (0 of 10 points)

Data presentation (30 points)
	Data is presented clearly in raster format and in color with accompanying legend 
(full 30 points)
Data is presented but without explicit explanation with legend 
(20 of 30 points)
Data is shown in a messy or confusing way but may still be correct
(15 of 30 points)
Data is obviously incorrect, mis-aligned, or so messy that it cannot be understood
(5 of 30 points)
Data is not shown
(0 of 30 points)

Map items (10 points)
	Student includes north arrow, scale bar and legend in a neat format (full 10 points)
	Student includes some of these items or all of them, but are messy (6 of 10 points)
	Student includes only 1 of these items (3 of 10 points)
	Student doesn’t include any of these items (0 of 10 points)

[image: https://sites.google.com/a/upr.edu/geology/_/rsrc/1527705552993/research/puerto-rico-geology/1.LARES_4131_prefoto.png?height=256&width=400]
[image: https://sites.google.com/a/upr.edu/geology/_/rsrc/1527705582629/research/puerto-rico-geology/2.%20LARES_4131_postfoto.png?height=256&width=400]
[image: https://sites.google.com/a/upr.edu/geology/_/rsrc/1527705615675/research/puerto-rico-geology/6.LARES_4131_diff_10cm.png?height=256&width=400]


The following are potential answers to the questions listed in the Unit 1 Assignment Sheet.

Questions:
1) Using the measure tool in ArcMap, what is the length in meters of the failure from head scarp to toe?
About 200 meters

2) How many structures were affected by the failure?

Between 2-5.

3) Using Google Maps (or similar) what is the change in driving time from the PR-4131 bridge over the Rio Blanco (18.247480, -66.885440) to the city of Lares if PR-4131 is blocked at the landslide headscarp?
10-20 minutes difference

4) What is the volume change in the overall landslide scar area?
Answers will vary depending on how well students aligned the dataset.  A reasonable value is between 8000 – 9000 cubic meters.

5) What is the volume change in the toe area of the landslide? How did the Rio Blanco adjust to the landslide toe development.
As long as they have a positive number here is ok.

6) What is the volume change in the area within the PR-4131 switchback?
As long as they have a negative number here is ok.

7) Are there any differences between the SfM model generated and the TLS model generated? (if both approaches were carried out) Knowing that the two datasets were collected at the same time, how can these be explained?
There should be because of the influence of vegetation on the SfM model and the influence of laser return shadow zones in the TLS data.

8) Explore https://storms.ngs.noaa.gov/storms/maria/index.html and locate at least one other landslide in the vicinity of the one studied here. How is it different or similar?

Answers can vary.
9) During Hurricane María, over 40,000 similar slope failures occurred across Puerto Rico, especially in the rugged interior of the island. What are some sediment sinks for the volume of material that was liberated from the hillslopes during that event? What are the potential implications of such a large volume flux on the local environment and local residents?
Sediment is mostly delivered to the fluvial system which can lead to the coast or to a local reservoir.  Turbid water can reduce biological diversity in rivers

10) How can the forecasted increase in extreme tropical rainfall precipitation events in the next century affect the landscape and built environment in a place like Puerto Rico?

Increased extreme precipitation events would lead to more landscape changes that cause damage to infrastructure.

11) What kind of measures should be implemented to prepare for future extreme rainfall events and the landslides that could be generated by them?

Any reasonable answer here will work.  There is no precise answer being sought, this is more of an open ended, introspective question.

12) Given your understanding of rainfall induced slope failures, how do you envision the landscape response in your local community from a hypothetical extreme precipitation event?
Depends on their community.

13) In addition to slope failures, what other effects might occur in your local community from an extreme precipitation event?
Flooding should be an effect for almost everywhere.  Others could include coastal erosion.

14) What is are the benefits and downsides of using either TLS or SfM data at any given site?

SfM costs less but may be more cumbersome to process.  TLS can be more precise but not as cost-efficient or easy to capture data.
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