F1s E4W (221 N | R R N A 5 Vol.15 No.4
20174 8 H Soutlrto North Water Transfers and Water Science & Technology Aug.2017

DOI: 10. 13476/ j. cnki. nsbdgk. 2017. 04. 002

T, BRI, X, A5 LT T OPSIS KO£ VP AR RER) #l BIUE 284 70 JF o Tl o g S I D . sk e
5 KR RHE, 2017, 15(4): 07 12. LEI Guarn jun, YIN Jurr xian, LIU Hut min, et al. A pplication of the fuzzy
reasoning model based on TOPSIS— fuzzy comprehensive evaluation to ice forecast| J] . Soutlr to North Water

Transfers and Water Science & T echnology, 2017, 15(4) : 07 12. (in Chinese)

TOPSIS-

FAF BORER, 2 &40, kmm'

(L KRR B REEDE B /K BT, b at 100038; 2. HE LRI HUIR S KA B, HJH 450000)

UK TT R 52 B2 B ARAN N D D 32 (K5 M, HAT R IOAN 52 T, O 17 38k 20 vy DK g I T 000 PO T2
18 D ZR (1 S A A gt ) R PR DB o SR 2 123 20 W R0 20 Wl S DK A T e 3T 7 I 5 ) B 1) AR, s
FRVRSER] HE BRASE 20 (<-4 5 Wy X1~ R RO ARACLE JE AT 9025 T, 28 110 SR T OPSIS ORI £ 45 VP BERL Ttk [R5 30 AT
PR, 75326 H A B A PR PR T REAT TN s F SRR FE T T OP SIS LRI 255 PP AT oK T DR 7 1R300 1o L
A PLRSEY ) HORBEAT T K56, [R5 DR SR ASTRI DU LE i 28 R 25 BP BEHLRE AT X LE, 45 R W] ASCAE TOPSIS 2
WHERE PR 2 DR AT R0 Al O RSRY i BEASE TRY TN RG S8 A o SRR, R BB 8 AT 28U IR DAL 7, 3L e %
S M B v O AR YT 9] I FRORS P2, by e T B A TR i AR

o BB FT; 32 i 23 23 M0 T O PSIS BB 45265 PP T
: P338, T V882 tA : 1672 1683(2017) 04 0007 06

Application of the fuzzy reasoning model based on TOPSIS- fuzzy comprehensive evaluation to ice forecast
LEI Guarr jun', YIN Jum xian', LTU Hut min?,ZHANG Lz 13!
( 1. China Institute of Water Resources and H ydropower Research, Beijing 100038, China;

2. North China University of Water Resources and Eleciric Power, School of Water Conservancy, Zhengzhou 450011, China)
Abstract: The break up and freeze up of the river is under the influence of various natural and human factors, and is an issue of
great uncertainty. To further improve the accuracy of break up and freeze up forecasts, the key is to consider the combined ac
tion of various factors. First, we used the principal component analysis to preliminarily determine t he weight of each factor t hat
affects the break up and freeze up duration, and used the fuzzy reasoning model to conduct preliminary prediction according to
the similarity of the impact factor matrix. Then we identified forecast factors using the TOPSIS fuzzy comprehensive evaluation
model and selected reasonable forecast factors to conduct secondary prediction. The fuzzy reasoning model based on T OPSIS
fuzzy comprehensive evaluation and ice forecast factor identification was tested in a case study and was compared with the fuzzy
optimization neural network BP model. The results showed that the fuzzy reasoning model in this paper had high precision and
good effects in prediction. It can effectively identify forecast factors, and can well improve the accuracy of freeze up and break up
duration forecasts. It provides a new approach for ice run prediction.
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Tab.2 Forecast results by considering the predictors

B MXRE MRHRE MRE MXRE HXHRE

% v 1(%) 2(%) 3(%) 4(%) 5(%)
1 3 16. 67 5.00 11.36 2.50 2.33
2 4 14.29 5.00 2.27 2.50 2.33
3 2 7.14 5.00 4.55 10. 00 6.98
4 4 0. 00 5.00 11.36 5.00 2.33
5 3 16. 67 2.50 2.27 7.50 2.33
6 5 0.00 5.00 2.27 5.00 2.33
7 4 11.90 2.50 2.27 2.50 2.33
8 3 14.29 10. 00 2.27 5.00 2.33

R e 1 ARG SR — AT AF4y BT 1996 47—
1997 SEAERAM A 75 P MR 2. LIRS
3 TOPSIS
Tab.3 Evaluation resuts of the TOPSIS fuzzy

comprehensive evaluation

T U+ Her U- e
1 0. 092 7 0.093 7
2 0. 128 4 0.128 4
3 0. 089 8 0. 089 8
4 0.135 3 0.135 3
5 0.102 5 0.102 5
6 0.212 1 0.212 1
7 0.143 2 0. 143 2
8 0. 098 6 0. 098 6

4

Tab.4 Contract of the object

STIE TFRY) P 0 ORUK 5 5 BB DTk W

5 a Kbx, B, M, FRE HH FAH 4
1 * 0. 468 8 1 7
2 * * 0.57 7 2 4
3 * * 0. 60 6 2 8
4 * * 0. 77 5 2 3
5 * * * 0. 70 4 3 5
6 * * * 0. 87 3 3 1
7 * * * 0. 90 2 3 2
8 * * * * 1. 00 1 4 6

TIHRE 0. 1026 0. 1295 0. 2999 0. 468
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Fig. 1 Rank relations with related factors

5 TOPSIS

Tab.5 Contrast table of the fuzzy inference model based on
TOPSIS- fuzzy comprehensive evaluation method of

factor identification and neural network

o T
2 T T

KRR 9l %‘f}ﬁjﬁﬁ I sspiz T
e AT i

1 1996- 1997 42 [39.6,44.4] 0 35 16. 6%

2 1997-1998 40 [39.6,44.4] 5.0% 39 2.5%

3 1998-1999 44 [40.45,45.55] 2.27% 42 4.55%

4 1999- 2000 40 [39.6,44.4] 5.0% 46 15%

5 2000- 2001 43 [41.3,46.7] 2.33% 44 2.3%
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