ESS 326 Geomorphology  



Name: ____​__________________

Lab 2: Surveying and Hillslope Evolution

Due: Beginning of lab 3

The goals of this lab are to introduce basic surveying concepts and hillslope erosion processes. 

Part 1: Basic Surveying

Form groups of at least three students.  One of you will read the hand level, one of you will hold the stadia rod, and one of you will record the observations in a field book.  
1) Stretch a tape measure on the ground from the base of the hillslope (0 m) to the top of the hillslope;

2) The person with the hand level should record their eye height here:________, be sure to note the units; 

3) We will survey from the top of the hillslope down to the bottom.  The person with the rod will go down the hillslope along the tape stopping every 0.25 m (depending on the slope characteristics) for a measurement and the person with the hand level will read the height from the stadia rod.  Depending how much of the surface variability you want to capture, your team may want to use more or less than 0.25 m between observations. 

Backsight/Foresight is the number read off the stadia rod through the hand level.  If you can no longer read the numbers on the rod, take a turning point by first recording a foresight to the last point at which you can read the rod, moving the hand level person to a position at which they can read the rod (rod person does not move), then recording a backsight to the same point and recalculating the Height of the Instrument. In general, the person with the hand level should move as far past the rod person as possible, to maximize the distance you are able to survey before another turning point.
4) Record the foresight/backsight, elevation, and distance for each point surveyed. Calculate the height of instrument at the start of the survey, and after each turning point. Record notes as necessary. Use the following format, or something very similar:
	Station
	Backsight (+)
	Height of Instrument 
	Foresight (-)
	Elevation
	Distance
	Notes

	Record notes on station (i.e. where the hand level person is standing) location information: start, end, landmarks, etc.
	Record measurements taken where the stadia rod is at a known location (previously sighted location)
	Elevation of the level. Calculate by adding the backsight measurement to the last known elevation. Equal to elevation of hand level person + eye height.
	Record measurements taken where stadia rod is at an unknown location
	Elevation of point where stadia rod is placed. Calculate by subtracting foresight from the current height of instrument
	Record distance along survey line
	Record notes relevant to the survey goals


Record all measurements as you survey, and keep track of your elevation as you go. This will save many headaches later as you try to reconstruct when you moved the rod and where, etc.

Convert the foresight observations to relative elevations along the profile. Set up your coordinate system so the 0 m station has an elevation of 0 m.  Be sure to account for the eye height of the person with the hand level.  Be sure each group member gets the data from the recorder to make the plot!
Part 2. Observation of Hillslope Processes

1.) Make a detailed sketch of the profile and the original profile in the space below.  Estimate the hillslope angle, and write your estimation here_________ (in degrees).  
2.) Next, explore the hillslope and observe.  What processes are causing downslope movement of material?  Offer specific observations to support your ideas.  Try to fill the next half page with observations and/or speculation.  
3.) How could you measure the flux of sediment down a hillslope?

4.) Under what circumstances would you expect the flux of sediment to increase with distance down from the hillcrest?  Under what circumstances would you expect it to decrease?

Part 3. Plotting the profile

For this part of the lab you will plot the hillslope profile.  You will do this on your own after we return from the “field”. Using graph paper, plot your profile with no vertical exaggeration. Convert the elevation values from cm to m before making your plot. Label the concave and convex portions of the hillslope and turn in the plot.  Calculate the actual hillslope angle, how does this compare with the estimate you made in the field? 
Part 4. Hillslope evolution
1.) Explain in words why we can use a diffusion equation (in which downslope sediment flux is proportional to gradient) to calculate changes in topography in some settings.

2.) For this question you will use a computer spreadsheet to explore the topographic evolution of the hillslope.  You will explore how a hillslope undergoing diffusion evolves over time and how the pace of evolution varies with different diffusion coefficients.  Download the file “Lab2_Hillslopemodel_2014.xls” from the course webpage <http://gis.ess.washington.edu/grg/courses/ess326/labs/Lab2_Hillslopemodel_2014.xls>.  
The diffusion model has been built, but you need to enter your field measurements.  Using the profile you have plotted on the graph paper, estimate the elevation at each 2 m horizontal interval.  Enter these values in row 10 (orange cells), starting with cell N10.  For example, the value in N10 will be 0, the value in O10 will be the elevation at x= 2 m, the value in P10 will be the elevation at x=4 m, and so forth.   Once the data have been entered you will see a series of curves in the graph, each representing a modeled profile of what the hillslope will look like at a specific time in the future.  
A) Describe how the shape of the profile changes over time. 
Below is a table of diffusivity values compiled by Yvonne Martin and published in Geomorphology.  The diffusivity in the model can be adjusted by changing the value in cell A4 
(blue cell). 
[image: image1.emf]
B) Describe the difference in hillslope profile evolution for one of the higher diffusivity values versus one of the lower values, and note the values you choose. 
C) Estimate the age of the hillslope you surveyed (you may want to lookup the history of the Burke-Gilman trail).  Given your estimated age, is the higher or lower diffusion coefficient you selected most appropriate for the climate and vegetation of Seattle and the hillslope material?  

D) Now that you have an estimate of the diffusion coefficient for our particular conditions, pretend the hillslope is a scarp created by faulting.  This is actually reasonable, as faulting forms scarps with linear profiles much like our hillslope.  How long after an earthquake would you be able to recognize a fault scarp in Seattle (e.g., how long does it take for a linear profile to be smoothed out)?  What implications does this have for our ability to assess the location and frequency of past earthquakes in the Seattle area?
