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INITIAL STORAGE OF RAIN-WATER IN RUNOFF PROCESS

—Interception by Trees——

By Yasuo ISHIHARA and Shigeki KOBATAKE

Synopsis

This paper describes the interception mechanism of rainfall by trees which occurs first
in a runoff process. The results obtained by experiments and the theoretical considera-
tions are as follows:

1) The relation between amounts of the water storage on a tree, that is, interception,
and the leaves of tree is shown quantitatively to be linear for each kind of trees.

2) The amount of water storage on a tree is constant for a constant intensity of
rainfall, and draws exponentially to the maximum value, Sm, for larger intensity of
rainfall.

3) In the unsteady state of the interception process, the storage equation of rain-
water on a tree during the period of rainfall is shown as equation (8) by using the
equivalent area of tree, A:, which is concerned directly in the process, and the maximum
water storage, Sm. '

4) In the decreasing state of the water storage on trees after rain ceasing, the storage
decreases following to equation (8) during the period of several minutes after ceasing,
exponentially for the period later than about 30 minutes, and during the period from
several to 30 minutes there exist both the decreasing processes of stem flow and of water

drop on leaves.
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Fig. 1 The relation between amount of storage and weight of leaves in the case
of Pinus thumbergii.
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Fig. 2 The relation between amount of storage and number of
branches in the case of Japanese cypress.
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Fig. 3 The relation between amount of storage and number of leaves
in the case of camellia.
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Fig. 4 The relation between number of leaves and height of tree
in the case of camellia.
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Fig. 5-(a) The increasing curve of water storage. P,1-0 means Pinus thumbergii,
No.1, of which branches are not cut down.
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Fig. 5-(b) The increasing curve of water storage. C.1-1 means the Japanese

cypress, No.1, of which several branches on the lower part of
stem are cut down as the first step.
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Fig. 6 The modified increasing curve of water storage for different intensities
of rainfall.
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Fig. 7 The decreasing curve of water storage.
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Fig. 8 The modified decreasing curve of water storage.
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Fig. 9 The logarithmic representation of the modified decreasing
curve of water storage.
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Fig.”10 The relation between the amounts of storage, Ss and rainfall
intensity, 7s, in steady state.
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Fig. 11 The relation between (Sm—S¢) and rainfall intensity 7s.Sm
is the maximum storage capacity and Ss is the amount of
storage under constant rainfall intensity 7s.
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