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A multiple regression method for estimating rates of soil formation in water-
sheds was described. Distributions of seven major elements (Al, Ca, Fe, K, Mg,
Na, and Si) among rocks, soils, river water, precipitation, and vegetation in a
watershed were formulated in seven mass balance equations, which include
rates of rock weathering and soil formation as unknown variables. Multiple
regression analysis gave one set of the most probable mean values of rates of
weathering and soil formation in a watershed.
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There are many data on soil erosion. Sediment loads in major world rivers are reported
to range from 0.06 for the Ob river to 21.8 t/ha/y for the Huang He river, respectively. The
mean rate of erosion on earth was estimated to be 0.9 t/ha/y (World Resource Institute
1989). However, little information is available on the rates of soil formation.

Although some reports have described methods for estimating the rates of rock
weathering and soil formation (Owens and Watson 1979; Alexander 1985; Wakatsuki and
Rasyidin 1992), these reports did not provide a calculation method to integrate a number of
chemical elements to obtain one set of rates of weathering and soil formation in a given
watershed. Owens and Watson (1979), which applied the equation of Barth (1961), calcu-
lated the rates of rock weathering, but the rates of soil formation were not computed.
Although Alexander (1985) improved the Barth’s equation for the calculation of both the
rates of rock weathering (denoted as R) and soil formation (denoted as S), the method
assumes that the R/S ratio can be determined from immobile elements, such as Al, Fe, and
Si which are not detectable in the runoff. Element immobility, however, changes depending
on the environmental conditions. Wakatsuki and Rasyidin (1992) developed seven mass
balance equations using seven major elements (Al, Fe, Ca, K, Mg, Na, and Si) which include
R and S as unknown variables. Solutions of 21 sets of simultaneous equations gave 21 sets
of values of R and S. Reliability of the results was verified based on the R> S>>0 criterion.
A major limitation of the method is that each set of elements gives different rates of
weathering and soil formation. It remained to be determined whether for all the cases when
S is lower than R the calculation is valid.

We developed a more generalized and consistent method for the treatment of data,
including the effects of precipitation and vegetation. Furthermore, we found that the
application of multiple regression analysis gave only one integrated set of rates of rock
weathering and soil formation in a watershed.






