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Preliminary Remarks on Basin Water Uniformitarianism

Yoshiharu Shiotsuki (Dept.of Civil Eng.)

It is well known that the basin plays characteristic roles in the transport of global
scale hydro-cycle water with the orographic effect in cloud water —rain process and
with the surface environmental effects in rain —runoff process. The basin quickens
the relaying speed of cycle water transport when the excess water brought, or slows
down it to keep the base flow in drought. It seems the basin has his own
autonomous law in controlling his water. The Normal Basin Hydro-cycle Rate, Sy, is
introduced as his own law in this paper. This paper shows that both of the
rain(R)~runoff(Q) analysis and the cloud water(CW)~rain(R) analysis can be
performed by use of Sy. The present method is far easier as compared with Tank
Model, performed by numerous try and error works to find its structure and
parameters. It is also shown that 1 hour unit CW~R analysis based on Sy is just a
1hr rain forecast work. Some examples show that the present Sy promises an easy

1hr rain forecasting method.

Key Words: Basin Hydro—Cycle rate, Runoff analysis, Rainfall analysis and prediction.
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Figure 1. Tank Model structure and parameters for the Kotoh dam basin.
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Figure 2a. Comparison of the calculated runoff, Qe (by the present method) and Qt (by Tank
Model) with the observed Q.
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Figure 2b. Daily changes of the observed rainfall R, the estimated basin water storage change dW, and
the runoff,Q,Qt,Qe in the rainy season, during 150th—270th day of the year.
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Figure 3. Obtained Qe using the mdW (modified dW as shown by eq.(8)) instead of each day dW which

is adopted in Fig.2a.
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Figure 4a. Adjusted Qe of Fig.3 by substituting DDRN=0.3mm/day from daily base flow.
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Figure 4b. Daily changes of R, dW, mdW and Q, Qt, Qe.
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Figure 5a. Runoff analysis result for Ohyama river basin using mdW, but not adjusted by DDRN. Tank

Model figure is omitted in this case.
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Figure 5b. Adusted Qe by DDRN=10.8mm/day for Qe of Fig.5a.
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Figure 6a. Runoff analysis result for Ichinosaka dam basin using mdW, but not adjusted by DDRN.
Tank Model figure is omitted in this case.
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Figure 6b. Adusted Qe by DDRN=—1.3mm/day for Qe of Fig.6a.
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Figure 6 c. Daily changes for Fig.6b case, same as Fig.4b.
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Figure 7a .lhr rain prediction trend based on Sy (Normal Basin Hydro-cycle Rate) for Miyazaki rain,
Aug.16-18,1999. Hourly given cloud water transport, CW, into the basin atmosphere is shown by
histogram. Circles and dots in the upper part show the suface relative humidity, RH, and surface air
temperature, T, respectively. Line and dots in the middle show the dW and surface wind velocity,

respectively. Line and cross show the observed hourly rainfall and the predicted, respectively.
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Figure 7b. Correlation between the predicted 1hour rainfall ,Re, and the observed, R. Correlation
coefficient and standard error are shown by re=0.8590 and RMSE=3.90mm/hr,respectively. Total
given CW and R are shown by CWS=2716mm and 233mm,respectively.
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Figure 8a. 1hr rain prediction trend based on Sy for Miyazaki rain, Jul.24-30,1999. Symbols are same as
Fig.7a.
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Figure 8b. Correlation between the predicted 1hour rainfall ,Re, and the observed, R, in

case of Fig.8a rain.
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Figure 9a. 1hr rain prediction trend based on Sy for Miyazaki rain, Aug.3-7,1999. Symbols are same as
Fig.7a.
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Figure 9b. Correlation between the predicted 1hour rainfall ,Re, and the observed, R, in

case of Fig.9a rain.
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Figure 10a. 1hr rain prediction trend based on Sy for Miyazaki rain, June 1—4,1999. Symbols are same

as Fig.7a.
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Figure 10b. Correlation between the predicted 1hour rainfall ,Re, and the observed, R, in

case of Fig.10a rain.
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