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Soil Mantled Hillslopes

Hillslope lowering = � z/� t = U - Ñ.qs

If a landscape is in approximate steady state U � E and

Soil production = F = E + W

Where E is physical erosion and W is weathering (chemical 
erosion). W in soil, s, can be indexed to parent material, p, 
using an immobile element, Ci, 

We can calculate the fraction of soil production that is due to 
chemical weathering by:

W / F = (1 - Ci,p/Ci,s)
Riebe et al., 2004



Measure F using 10Be formed by interaction of 
cosmic rays with quartz

Soil production = F = E + W
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Climate Impact on Soil Production = F = E + W
and

Hillslope Lowering, � z/� t
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Hillslope Lowering, � z/� t
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Climate Impact on Soil Production = F = E + W
and

Hillslope Lowering, � z/� t



0.05 0.58 7.7

Physical Erosion (m my-1)



 

 

 

 
 

 

  

 

 



Catchment Average 
Erosion Rate = 
3.5 m/my; n = 16

Sediment storage

Sediment removal



Catchment Average 
Erosion Rate = 
3.5 m/my; n = 16

Sediment storage

Sediment removal

Increasing relief

Decreasing relief

Pkop ~3 m/my increase in
relief

Skukuza ~1.5 m/my increase in
relief



Catchment Average 
Erosion Rate = 
3.5 m/my; n = 16

Sediment storage

Sediment removal

Increasing relief

Decreasing relief

Shingwedzi ~ -4 m/my 
decrease in relief


