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Outline

1. Overview of landscape evolution models 
(LEMs)

2. Perspectives on erosion modeling at West 
Valley

3. Summary
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Brief History

• 1940s and 50s: birth of quantitative landform 
analysis

• 1960s: USLE introduced. First geomorphic 
transport functions. Example: qs = D S

• 1970s: first computer models of 3D landform 
evolution

• 1990s: modern generation of models
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Some Current Models

(source: Tucker and Hancock, in review)
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Ingredients of a LEM

• Grid of cells

• Hydrology model
• Geomorphic transport functions for:

– Water-driven sediment transport processes
– Gravity-driven transport processes (hillslopes)
– Other processes (e.g., weathering, vegetation)

• Initial and boundary conditions
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Example of a Landscape 
Evolution Model

(quicktime movie)
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Tucker and Bras (1998)
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Smooth and rough landscapes

• Roughening: growth of rills and gullies
– Less vegetation, more runoff, more erodible soils

• Smoothing: soil creep
– Rapid soil mixing by plants and animals, ice growth in 

soil, and other processes
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Applications of Landscape Evolution 
Models

• Better understanding of surface processes and 
dynamics

• Design and decision-making for mine spoil 
engineering and reclamation

• Gully erosion analysis to support land 
management

• Fate and transport of heavy metals in sediments

• Sediment flux and storage in forested mountain 
drainage basins
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Two examples


