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Horizontal distribution of orifices in Jozankei hot springs.

Fig. 1.
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Fig. 7. Distribution of the interference coeflicient at the orifice An or Ba in
the Jozankei hot spring due to the change of volume output of any
other orifice in the neighborhood of An or Bn. Double, black and
white circles are respectively the orifice of which coefficient ¢ shows
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7. A Theoretical Study on Discharge Interference and
Drain of Hot Springs Discharging from a System
of Underground Fracture Network.

By Takaharu FuKUTOMI
(Department of Geophysics, Faculty of Science, Hokkaido University)

One half of the total number of hot springs in Hokkaido belongs to those of the
fracture discharge type. In previous paper, the writer studied on flow of water through
fracture network in underground rocks. Applying this result to a hot spring system of
fracture type in a locality, he discussed theoretically, in this paper, on the effect of the
change of volume output at a hot spring orifice upon the discharge from the other
orifices and the general pressure decrease of the hot spring locality. The results are sum-
marized as follows:

(1) The underground conduit system in a hot spring locality is a dendritic form.
For an example, the underground network of Jozankei hot springs is shown in Fig. 2.

(2) In the general underground conduit system shown in Fig. 6, effect of the change
of volume output at an orifice O upon any other orifice A is expressed by the equations
(49), (50) and (51). Larger the total number of junctions in a passage from the orifice O

to the orifice A, smaller the interference coefficient <%%> And if the heights of all
0

orifices belonged to a tributary m are equal in each other, larger the volume output from
an orifice, bigger the interference coefficient of the orifice.

(3) If volume output of an orifice O is increased by 4V, the total volume output in
the same underground conduit system rises 4 and its amount is given by the equation
{(57). But, the value of 4Q is always smaller than that of 4V.

(4) The hydraulic head H,, at the deepest junction in a general conduit system shown
in Fig. 8 decreases with the rise of the total volume output Q discharged from all of the
orifices in the system as indicated by the equation (60). The depletion of H, means the
decrease of pressure of all hot springs in the locality. The decrease of pressure due to
the increase of volume output at an orifice is small. But, if the increase of volume output
is occurred at many orifices, the decrease of pressure becomes conspiquous.

(6) It may be difficult to measure directly the depletion of H.,, but it is possible
theoretically to estimate the depletion by observing the changes of the hydraulic head A,
at a certain orifice O with the changes of the respective volume output at all of the

orifices in the same system.



