
Users select the scenario 
that interests them from a 
menu. Sceneraios are in-
cluded with the program 
and created by educators.

Abstract
(abbreviated)

We are developing a module where museum 
visitors investigate geomorphic and land-use 
scenarios through a landscape evolution 
model. Visitors use touchscreen computers to 
select simpli�ed inputs for the CHILD model. 
These scenarios provide relatable experiences 
to visitors, an opportunity to educate them 
upon the science behind the scenarios, and 
the purpose and limitations of models. We 
will �rst develop the framework of the 
module to be able to accept scenarios and its 
inputs, including digital elevation models, 
such that others can contribute scenarios. 
This module is early in its conception, thus we 
will present our initial framework with the 
intent to elicit feedback from the community.

Intended audiences
The public: Science musuems with interac-
tive, inquiry-based exh-
ibits are becoming more
common, such as the Vis-
ual World Investigation
lab shown to the right.

Students in introductory courses: Science 
labs can use the program to investigate a 
topic and how models can be integrated with 
the scienti�c method. Computer models that
facilitate student invest-
igations can improve le-
arning  in undergraduate
geoscience labs (�gure
to the right; Lyons et al.,
2012).

Program contribution
Interfaces for landscape evolution models are 
designed for non-experts as education tools 
commonly using scenario-based exercises, 
such as the Web-based Interactive Landform 
Simulation Model (WILSIM, 2013). Currently, a 
program that incorporates real landscapes 
does not exist. Our interface, “Earth Surface 
Modeler” presents investigations conducted 
by researchers upon real landscapes repre-
sented in the model. Our experiences work-
ing with the public and undergaduate stu-
dents has lead us to believe that this authen-
ticity will heighten interest in the geosciences 
and models. The Channel-Hillslope Integrated 
Landscape (CHILD) model includes many pa-
rameters from which scenarios related to 
recent geoscience research can be created 
(Tucker et al., 2001). 
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Interface of “Earth Surface Modeler”   
Upcoming Work

This program will be designed with the fol-
lowing characteristics to maximize its con-
tribution: 
Approachable:  The python programming 
language is used due to its relatively simple 
syntax.  
Expandable:  Educators can devise a sce-
nario by indicating a description, the vari-
ables users can adjust, and the range in 
which users can adjust variables.
Open source:  The interface code will be 
freely available to download and modify.
Portable:  Model executables will be pack-
aged with interface �les so that the pro-
gram can be easily distributed.

Questions to be addressed: 
How can we best simplify scenarios and 
models for our audiences’ understanding 
while maintaing scienti�c accuracy?
What other audiences may be interested in 
this program? Online courses?
What models other than the CHILD model 
are well-suited for this program?

Program development: 
Compile CHILD model MATLAB �les for in-
tegration with the Earth Surface Modeler 
interface.
Complete Interface.
Develop scenarios.
Test the product with musuem visitors at 
the Visual World Investigation lab.
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Text that exaplains the 
scenario, how it can be 
investigated with the 
model, and how re-
sults can be evaluated. 

precipitation
 [meters per year]

dam height
[meters]

time
[years]

Begin the trial

Conduct a trial
Move the sliders to the variable values you wish to pass to the 
model. Click the variable buttons for more information.

Trial progress
> 280 of 300 years processed
> 290 of 300 years processed
> 300 of 300 years processed...
> Model trial complete. See output windows

Models in the Geosciences
Geoscientists use models to simulate Earth systems and examine 
research questions. Questions can be explored methodically since 
Earth systems parts, such as rain or mountain elevations, can be 
controlled in models. By combining models with the scienti�c 
method, geoscientists have deepened understanding of past con-
ditions and increased our ability to consider future scenarios.

This scenario uses the Channel-Hillslope Integrated Landscape 
Development (CHILD) model described by:
 

Tucker, G.E., Lancaster, S.T., Gasparini, N.M., and Bras, R.L. (2001a) 
The Channel-Hillslope Integrated Landscape Development 
(CHILD) Model, in Landscape Erosion and Evolution Modeling, 
edited by R.S. Harmon and W.W. Doe III, Kluwer Academic/Plenum 
Publishers, pp. 349-388.

This interface was created in a collaboration between North Caro-
lina State University and the Nature Research Center, North Caro-
lina Museum of Natural History by Nathan J. Lyons, J. Walt Gurley, 
and Helena Mitasova.

Select the Earth surface
scenario you wish to investigate

Rainfall in Raleigh

Scenario introduction
The Problem: The Neuse River in
North Carolina is among the top‐ten
most‐endangered U.S. river systems1.
Richland Creek in Raleigh (a tributary
of the Neuse River) is highly impaired.
The location of Richland Creek is
shown in the map to the right.

What is causing impairment of
Richland Creek?

The causes of river impairment in
other rivers have been attributed to:  
    (1) The e�ects of urbanization2. Buildings and road pavement de-
          creases the water that can in�ltrate into the ground. More
          water �ows into streams, which increases incision. 
    (2) Sediment originating from historic millponds may be an addi
          tional, often unrecognized source3.

Your Goal: Simulate stream
incision above the potential
dam location shown in the
map to the right. Can you
produce a stream pro�le
that is similar to the
present-day stream pro�le?
Do your results indicate
that one of the hypotheses
appear more likely?

A Method:
(1) Select variable values that may produce a stream pro�le similar to
      the observed pro�le.
(2) Run the model by pressing the “Begin the trial” button.
(3) Adjust the variable values until the modeled pro�le is similar to    
      the observed pro�le.

References:
(1) American Rivers, 2007. http://www.americanrivers.org.
(2) Jacobson RB, Coleman DJ, 1986. Stratigraphy and recent evolution of Mary-
      land Piedmont �ood plains. American Journal of Science 286: 617-637. 
(3) Walter RC, Merritts DJ, 2008. Natural Streams and the Legacy of Water-
       Powered Mills: Science 319: 299–304.

Additional trial information
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After the  model is completed, a time-series animation is 
played. In this scenario, each animation frame will display the 
topography every 10 years that resulted from the user’s inputs.

Select the Earth surface
scenario you wish to investigate

What would happen if the south-
ern Appalachians were still under-
going tectonic uplift?

How does urban development 
e�ects watersheds are streams?

How does urban development 
e�ects watersheds are streams?

For educators.Scenario Creator

Uplift in the Appalachians

Rainfall in Raleigh

Sawing the Beartooth Mtns.

Scenario Creator

Introduction.  Max 4500 characters

Variable

Variable 1 
Default value Min value Max value

Variable 2

Variable 3

Name.  Max 50 characters

Create scenario

Cancel
Full path to python (.py) �le. 

Full path to location of outputed image (.png) �le. 

Additional trial output (optional). A script will be called at the end of the
model trial.  The output of the script should be an image.

Go

New scenarios can be created 
by educators using this 
window with knowledge of 
variable meaning and basic 
geomorphology.

Sliders limit variable values to a range that is relevant to the scenario. 
Pressing the blue button provides information about the variable. 
Model processing begins once the “Begin the trial” button is pressed.

Scenarios present simpli�ed, well-de�ned Earth surface topics.
Interface elements adjust to meet the needs of scenarios.

Touch and mouse inputs are accepted.

Model output graphs or statistics. In this sce-
nario, this panel provides users an evaluation of 
thier trial.
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