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Division of flood seasonal phases for reservoir and
the evaluation method

ZH ANG Jiang-shengs HUANG Qiangs MA Yong-sheng, WANG Yimin

(Key Lab of Northwest Water Resources and Environment Ecology of MOE at XAUT. X{ an. Shaanxi 710048, China )

Abstract: [Objective] Two different division ways of flood seasonal phases were applied and the result
was studied comparatively. [Method] Based on the introduction of the fractal theory and fuzzy set theory in
this paper, taking A nkang Reservoir as an example, these two methods of theory were used to calculate the
division of flood seasonal phases. The MSE (M ean square deviation) comparative index S considering pow-
er factor was firstly put forward, and the different results of two division methods of flood seasonal phases
were analyzed.[Result] Based on the fractal theory, the result of division of flood seasonal phases of An-
kang Reservoir showed previous flood seasonal phase was 05-01 to 06-20, main flood seasonal phasel 1 06-
21 to 07-20, main flood seasonal phase 2 07-21 to 08-20, latter flood seasonal phase 08-21 to 10-10; Based on
fuzzy set theory, the result of division of flood seasonal phases for Ankang Reservoir demonstrated previous
flood seasonal phase was 05-01 to 07-15, main flood seasonal phase 07-16 to 08-20, latter flood seasonal
phase 08-21 to 10-31. The value of S¥wmaa was samller than the value of Sruwy with different powers in differ-
ent flood seasonal phases assembly.[Conclusion] The result was more specific and precise. The result was
coarse based on fuzzy set theory, but the flood limited level seasonal can be calculated using the value of
membership grade as coefficient.
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Fig. 2 InN N(e)—1In(e) relation of front flood season for Ankang Reservoir
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Fig. 1 Scattergram of Ankang Reservoir of everyday max run in flood season
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Table 1 The different capacity dimension of front flood season for Ankang Reservoir
Time of flood seasonal phases
b Db
Num
7d Start and end time
A 30 05-01— 05-30 0. 485 1.515
B 40 05-01— 06-10 0. 470 1.530
C 50 05-01— 06-20 0.415 1. 585
D 60 05-01— 06-30 —0.152 2152
1 2 , r 60d . ) .
In NN(&—1In (&) 0501—06-20. ,
( )s . 2 .
3 s,  T7=30,40,50d ,
2
Table 2 Result of division of flood seasonal phases for Ankang Reservoir based on fractal theory
: Db . .
Name of flood seasonal p hases Start and end time
Previous flood seasonal phases 1.54 05-01— 0620
1 Main flood seasonal phase 1 1. 80 06-21—07-20
2 Main flood seasonal phase 2 1. 84 07-21— 0820
Latter flood seasonal phase 1.72 08-21—10-10
2.3 E ,
1965 ~ 2000 ey ,
, , ar=07-16; a2=08 -20; 51 =55.22; b= 159. 99,
b b
b b
— (16—t 2
’ 527,05 -0 07 -165
. ey (D=4 1. 07-16<<<<08-20;  (4)
(B-20y2
’ ’ .9 7,08 -20< =< 10-31 .
n
E=2(th —1 ), 3)
:E s N s 1 ’ °
A s M .
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Table 3 Result of everyday membership grade of Ankang Reservoir in flood season
Date Membership grade Date Membership grade Date M embership grade
05-01— 0510 0. 109 07-01— 07-10 0. 858 09-01—09-10 0.797
05 11— 0520 0. 180 07-11—07-15 0. 969 09-11—09-20 0. 662
05-21— 0531 0.279 07-16— 07-31 1. 000 09-21—09-30 0.521
06-01—06-10 0. 420 08-01—08-15 1. 000 10-01— 10-10 0. 388
06-11— 0620 0. 569 08-16— 08-20 1. 000 10-11—10-20 0.273
06-21— 0630 0.722 08-21— 08-31 0. 964 10-21—10-31 0. 182
A
(e A=0.97,

A
Note: The threshole values of membership grade #(1)is A= 0. 97.

3 ,

1

b



10 o 233

4
Table 4 Result of division of flood seasonal phases for Ankang Reservoir based on fuzzy set theory

Name of flood seasonal phases Db Start and end time
Previous flood seasonal phase 0.51 05 01— 0715
Main flood seasonal phase 1. 00 07-16— 0820
Latter flood seasonal phase 0.54 08-21—10-31
2.4 S 2 ,
1965 ~ 2000 (05- )
01— 10-3D S, 5.
; @), 3 (
5

Table 5 Comparison of the MSE index of fuzzy set theory and fractal theory for flood seasonal phases

with different power Ankang Reservoir

Fuzzy set theory Fractal theory
1 2
Item Previous flood Main flood Latter flood s Previous flood Main flood  Main flood Latter flood B
seasonal seasonal seasonal Fuzy seasonal seasonal seasonal seas onal Fractal
phase phase phase phase phasel phase2 phase
645 552 735 671 490 521 686
Average
MSE
0.3 0.4 0.3 636 0.3 0.2 0.2 0.3 609
Power 0.25 0.5 0.25 622 0.25 0.25 0.25 0.25 592
factor 0.2 0.6 0.2 608 0.2 0.3 0.3 0.2 589
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