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Context for Exercise

This exercise is done in a 300 level course on Surface Processes.  The course prerequisite is one introductory geology course, and there are ~15-25 students in the course.  The activity is used during two three-hour lab sessions, with the first lab for the analog model (Slope Lab I in Activity Sheet) and the second for the numerical model (Slope Lab II in Activity Sheet). I assume that students (with some prodding) can remember both simple algebra and that a delta expression (e.g., x) implies change in a variable.  From work in previous labs, students have a basic working knowledge of Excel for data entry and Kaleidagraph for graphing (entire lab could be done using Excel alone).  The lab takes place after several lectures discussing hillslope processes, including a basic introduction to hillslope diffusion.  But, the majority of the learning about hillslope diffusion is done as part of the lab.

Materials

The notes from the lecture I give at the start of the first lab are included as Lab1_notes.  The second lab is somewhat self-explanatory, and students do not need much to get them going.  Also included is an Excel workbook, excel_file.xls, that includes three spreadsheets: Slope Worksheet, for compiling the data collected during the rainfall simulation experiment in lab 1, and Slope Model and Scarp Model for the numerical modeling in lab 2.

The first lab requires the following materials:

For hillslope construction:

a) Rubbermaid plastic storage bins (see photograph in Photos from Lab) w/ small holes drilled in the bottom for water drainage

b) landscape fabric cut to size of storage bin bottoms

c) 1 50 lb bag of sand per 5 groups (use coarse sand rather than the fine playground sand)

d) wooden yardsticks (I got them cheap at Ace Hardware)

e) long nails 

f) short rulers

g) cake pan with flour for capturing raindrops

The top of the short sides of the storage bin should marked with a line at the center of the side so that the yardstick can be placed at the same place each time a profile across the hillslope is to done.  The yardstick should have holes drilled through it at regular intervals into which the nail can be inserted and lowered to the hillslope surface at the point below the hole (see last photo in SlopeLab_photos.pdf for clarification of how the yardstick/nail are used to make measurement of the topography). I place holes every cm on the yardstick.  A hole near the center of the yardstick is marked with a line, and that hole is always aligned over the hillcrest on each survey round.

A piece of landscape fabric should be placed on the bottom of the storage bin so that sediment cannot escape through the drainage holes on the bottom of the storage bin.  

For rainfall simulator construction:

garden hose (assuming you have a spigot that it can be attached to)

wand-style garden sprayer or oscillating sprinkler

structure for holding sprayer ~10 ft off the ground  (I use a 10’ long 2x4 leaned against the building to which the hose and sprayer are attached)

For data compilation:

Slope Worksheet in the excel_files.xls workbook

Possible Modifications

a) either lab could be done on it’s own, and the mathematical detail could be left out to make it more palatable

b) could allow for more student control on the initial hillslope topography, or choose different materials to explore

c) could place hillslopes in natural setting and allow to evolve in response to natural rainfall as part of a longer project

Potential Pitfalls

a) avoid using fine sand (like playground sand) as the infiltration rates are low and lead to ponding in the storage bin

b) have students build hillslopes whose crests are no higher than the top of the sides of the box – otherwise the ruler cannot be laid across the box for surveying the topography

c) have the students create their hillslopes at the beginning of the lab, and show them how to survey the hillslope profile right then so they are ready to go once you start the rainfall experiment

d) use caution not to turn on the sprinkler too high – water delivered at a rate that is too fast leads to mass wasting
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