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Influences of Some Factors upon Soil Losses from Large Mountainous

Watersheds.
Senshi Namea and Takeo KawacucHi

(Résumé)

Soil losses from mountainous areas are related with many factors such as precipitation,
topography, geology, forest and others. Though many reports analyze the figures of soil
losses, most of them debate the relationship between soil loss and each factor individually
by using model plots or empirical methods in Japan. So we wanted to clarify the effect
of main factors on soil losses considering many watershed variables at the same time.

To clarify the independent effects of some watershed variables, we planned to derive
an equation between soil losses and these variables. Therefore all of the data used here
must be expressed quantitatively.

The more the number of variables and the more complicated the expression of its
variable, the higher the accuracy of its expression of its variable, the higher the accuracy
of its equation becomes generally. But, from the standpoint of pfactical application, it is
convenient to explain this relationship simply by a few variables. As a first trial in this
problem, we thought that the simpler this report is the -better.

The important variables in soil losses were picked up as follows with reference to many
past researches; size of drainage area, original storage capacity, relief energy, altitude,
mode of mountainland, precipitation, duration of observation and forest cover ratio.

Soil losses from large mountainous watersheds were shown quantitatively by the annual
sedimentation volumes per unit watershed area in the reservoirs existing in the river by
high dams built for electric power generation.

Original storage capacity is the volume of reservoirs to be divided by watershed area.
Relief energy, altitude and mode of mountainland are the variables regarding topography.

Relief energy and altitude were expressed by one mean value of many relief energies
and mean altitudes calculated from a grid with 4km X 4km area per each watershed.
Mode of mountainland is the product of relief energy and altitude.

The scale of the map used for analyzing topography is one to two hundred thousand
(1:200,000). Forest cover ratio is the ratio of the woodland area to total watershed
area. Location of watersheds that were used in analyses appear in Figure 2. These data
were shown in Table 3.

Among the relative coefficients between soil loss and each variable, those of relief
energy, altitude, mode of mountainland and precipitation are larger than those of other
variables. But, relief energy, altitude and mode of mountainland are associated closely
with each other.

In the watersheds covered with grassland or area above the timber line, the soil losses
assumed from forest cover ratios were much smaller than those from ordinal watersheds
having the same cover ratios. In the watershed having a large lake within, the same
tendency appeared. We surmised that closely grass covered soil surface had a good

erosion control function.

Except in the case of these unordinary watersheds, the higher the cover ratio of forest,
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the smaller the soil loss becomes.

If we use two variables for making one equation between soil losses and watershed
variables, relief and precipitation are to be preferred. The multiple relative coefficient
in this case is 0.6025. This value is not high. When we use three variables for injuring
the relationship between soil losses and their variables, it is the highest in the case of
using relief, precipitation and forest cover ratio, excepting the unordinary watershed
above mentioned. The multiple relation coefficient is 0.7056. This value is significant
to the 0.1 per cent level.

In 25 ordinary watersheds, the independent effects of main three variables in influencing
soil loss are given in the following equation

E=0.474R + 0.292P — 0. 118 F + 2.452 «+evverrerieiiiuiininiecnncns (1)
where E : soil loss (m3/ha), R : relief energy (100m), P : precipitation (100 mm) and F :
forest cover ratio (%). The standard error of estimate was =+ 1.585. The steeper the
mountain slope, and the greater the precipitation, the more the soil losses, but the higher
the forest cover ratio, the less the soil loss becomes. From this result, we can express
the relation between soil losses and main variables as follows simply,

E =2.743 X RP/F — 2,400 -+c+oreerereeerrureeniereniuinennirennieenninee (2)
Each variable is expressed in the same units as those of (1) equation.

Judging from (1) or (2) equation, we see that there are large hazards of soil loss in the
watersheds which are steep in topography, plentiful in precipitation and small in forest
cover ratio. From the standpoint of the erosion control, we must consider these watershdes
having hazards first. Moreover, we had better increase forest cover against soil erosion,

one procedure being to adjus: the forest management plan in these dangerous watersheds.



