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STOCHASTIC ASPECTS ON THE RUNOFF SYSTEM AND MODEL
MAKING BASED ON THE CONCEPT OF ENTROPY

By Takuma TAKASAO and Shuichi IKEBUCHI

Synopsis

In this paper we put an interpretation based on the maximum entropy for the reason that the
distribution of rainfall and river discharge variables is different {rom hourly to daily or monthly
time unit. And then we put an interpretation based on thc concept of cntropy for the runoff
system, in particular relating the runoff system to the scale effect in time and space. Lastly we
define the transmission rate of the runoff system with due regard to that it is a lag system and find
out the transition probabilities among the runoff states by maximizing the transmission rate under
some constraints. Once the probabilities being found out, we may simulate the sequences of river
discharge on a basis of those probabilities.
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1 BEBLAL ¢ XM - h t=3 0.210 0.510
] 3 e, t=3. one hour .
Rl el t=6 0420 | 0.450
” 6 ~+ t=6 six hours | 0.180 0.310
6 BFIYHAL : 1 ME DS 6 KHE OB twelve hours 0.170 0.500
1265 R BLAL - 1 BRI E 2 51285 B & T OB one day Jun. 15 0.220 0.340
Ci, LHEHMEL QKT ST ES A— e S}"' e W
un. i X
HEFH BRE30mm Yk Kk-T, HEKE 4 Sep. 0.060 0.259
DR (FEFFLHAR) BIUENZRADPS15 month Jun. 0.055 0.175
B EkT 3, Sep. 0.053 0.233
(HRMIDIE) BRI~ CONMBT ~4 % Spring | 0.060 | 0.260
d - Season Summer 0.052 0.102
%%, mm/day IKBRE, Fall 0.012 0.225
H AL :6H15H, 9A15H (727% L, 3mm Winter 0.163 0.049
/day BFOBAITIE, ZOMHBEOH year 0.080 0.050
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Fig. 2(5). Plotting position on probability paper (yearly time unit).
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Table 2. Entropies on rainfall and river discharge processes and their

difference.
unit time | Arakura Kado | Fukuchiyama
o ‘ H(R) 3.36 3.24 3.21
day H(Q) 2.15 2.11 2.13
. HQ—H(R) —121 —1.13 —1.08
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. H(Q)—H(R) —0.50 —0.26 —0.36
ten days ‘ H(R) 2,66 2.48 2.37
(3-th multi) | H(Q) 2.34 2.23 2.09
H(Q)—H (R) —0.32 —0.25 —0.28
H(R) 2.42 237 | 2.23
month H(Q) 2.03 2.02 1.79
(1-th multi)
H(Q)—H(R) —0.39 —0.35 —0.44
month H(R) 2.43 232 | 217
. H(Q) 2.22 2.07 1.94
(3-th multi)
H(Q)—H(R) —o0.21 —0.25 —0.23
““““ H{R) | 198 1.76 1.74
season H(Q) 1.84 1.60 1.90
H(Q)—H (R) —0.14 —0.16 0.16
H(R) 0.98 0.77 1.03
year H(Q) 0.95 0.53 1.23
| HQ—-H(®R) —0.03 —0.23 0.20
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