Geol – 320 





Modeling Landscape Evolution

This lab can be done on any computer that has access to the web.

In this weeks lab you will investigate how mathematically based geomorphic models are constructed and you will use a simple model to see how an artificial landscape responds to changes in several geomorphic variables. 

GO TO 
http://www.niu.edu/landform/home.html
Read the Introduction and How It Works sections

1) What are the key variables of landscape evolution mentioned in the Introduction?

2) Briefly describe how the Cellular Automata (CA) algorithm works?

3) What are some of the geomorphic variables that the CA algorithm doesn’t incorporate that might be important? Why might they be important?

Read through the tutorial if needed (I’d suggest it) and then run the following animation scenarios. For all of the scenarios read the questions before you start the runs, watch the changes through the runs, and then look at the snapshots, profiles, and hypsometries after the runs are over.

A.
Initial Conditions – given (100,000 iterations)

Erodibility – given, uniform at 0.05

Climate – constant at 0.1

Tectonics – no uplift 

What process seems to be controlling landscape evolution in scenario A?

How do the profiles and hypsometry change through time?

After the 100,000 iterations are complete click on the snapshots tab and look at the 4 images. When does most of the dissection take place?

How far up the block does the dissection go? What geomorphic terms are used to describe this distance?

B.
Initial Conditions – CHANGE SLOPE TO 0.3

Erodibility – given, uniform at 0.05

Climate – INCREASING SET LOW AT 0.1 AND HIGH AT 0.15

Tectonics – no uplift 

Describe how this scenario is different than the last one?

Is the landscape response to this scenario what you expected given that you increased the slope and rainfall?

C.
Initial Conditions – CHANGE SLOPE TO 0.2

Erodibility – given, uniform at 0.05

Climate – SET TO 0.1

Tectonics – BREAK AT Y=50, AND SET TOP TO 0.0003

What type of geologic structure is this scenario imitating?

How does this scenario change the sediment profile in the Profiles tab?

Is the uplift rate faster than the erosion rate for the uplifted block? How can you tell?

What features are forming from streams flowing off the uplifted block? Does this make sense?

Look at the bedrock and total height profiles in the Profiles tab. What natural process is going on at the uplift break line?

D.
Initial Conditions – CHANGE SLOPE TO 0.1 AND INCREASE ITERATIONS TO 500,000

Erodibility – BREAK AT Y=50, SET TOP TO 0.05 AND BOTTOM TO 0.01

Climate – SET TO CONSTANT = 0.1

Tectonics – BREAK AT Y=50, AND SET TOP TO 0.0001

Wow -- this is a strange situation! Why are there two vastly different elevation platforms?

How do the sizes of the “alluvial fans” forming at the uplift break (Y=50) relate to their upstream drainages? Does this make sense?

Even with the slower uplift rate is the uplift still much faster than the CA based erosion rate of the uplifted block? 

Do the extra 400,000 iterations change how the final landscape comes out compared to the 100,000 iterations you ran in A,B,C? If so what changes? 

Come up with your own different simulation that is designed to test a hypothesis or the sensitivity of the model to a variable. Write the conditions you set the model at below.
E.
Initial Conditions – 

Erodibility – 

Climate – 

Tectonics – 

Describe why you chose the variables you did? What were you trying to test with your variables? 

Did your scenario have the effect that you thought it might? If Yes, what does that confirm? If No, why not?
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