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Rainfall Identification System Using Fuzzy Inference

TE OEAS W H
HIRAOKA Norito*, ICHIKAWA Arata*

ABSTRACT; This paper presents a system that identifies any hyetograph as 25 representative rainfalls (Raintypes) using
Fuzzy inference. The preparation of identification is consisted of two parts. (1) We define Fuzzy sets of Rainfall Volume,
Rainfall Duration, Peak Duration and Peak duration for each Raintype, (2) We calculate the value of indexes (RV, RD, PI and
PD) of input hyetograph using filters. We calculate the integrated membership grade for a Raintype by letting these values of
indexes substitute into the membership functions of the four fuzzy sets of the Raintype respectively to get the membership
grade for the four fuzzy sets and linear-connecting these membership grades. Concerning the coefficients of linear-connection,
we change them according to the characteristics of input-hyetograph. We repeat the above calculation for ail Raintypes. The
Raintype of the biggest integrated membership grade for Raintype is defined as the Raintype to which the input hyetograph
belongs. We tested this system with real rainfalls in a French local authority and get positive results.

KEYWORDS; Real-time sewer control system, Rainfall classification, Fuzzy inference, Expert system
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Table 4 Results of the Rainfall identification

Rainfall Number |[RV ‘RD PI PD |by SSDIDZ:I:::I st RTa | 2nd @ RTa . 3d | RTa | Eval
930527/MVM 83 55§ 103; 20| 103 1 103 © (0.89) 10.2 : (0.78)! 152 : (0.5} ©
930527/BDS 420 100 27 35| - 1 51 © () 52 ¢ (0.72)) 53 ¢ (05 X
930527/Centre |l 84i 55i 92 35§ 103 1 103 @ (0.9) 102 (0.78) 10.4 : (0.51)] ©
930527/BDM 47 45: S4. 200 53 1 53 @ (1) 5.2 i 1527 (05 ©
930527/SSD 711 550 770 25| 103 1 10.3 | (0.68)) 10.2 | (0.57) 152 (0.5 ©
940719/MVM 15.4F 115 124 60] 154 1 154 1 (1) 152 (0.79) 155 | (0.7)] ©
940719/BDS 3520 1150 2520 75{ 304 4 30.6  (0.98) 30.4 : (0.88) 20.2 : (0.62)] O
940719/Centre || 302:132.5 253} 35| 306 4 30.6 | (0.74)! 30. (0.67) 30.2 : (0.58) ©
940719/BDM 252 1057 2280 30{ 30.6 4 25.1 @ (0.87): 30.6 | (0.63)! 20.3 1 (062) O
940719/SSD 25211325 17.8f 50{ 306 3 30.6 | (0.85); 25.3 | (0.84): 30.5 | (0.74)| ©
950424/MVM 23.5:122,5; 1851 45| 253 3 306 : (0.77) 253 (0.6) 305 (059 O
950424/BDS 285 130, 1831 60| 306 3 30.6 | (0.98) 305 (0.83); 20.2 0 (047)) ©
950424/Centre || 22.11137.5; 154 55| 204 3 253 | (0.72): 30.6 : (0.57): 305 . (05) X
950424/BDM 1570 1350 11.0; 60| 154 1 154 (1) 155 (0.88): 15.2 ' (0.63)| ©
950424/SSD 2211 1451 155¢ 60| 253 3 25.3 | (0.76); 30.6 ! (0.58)! 30.5 | (0.55) ©
© SSD's choice is the same as the system’s choice
O SSD's choice is within the system's first three choices
X SSD's choice is out of the system's first three choices
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