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Momoge wetland area prediction based on fuzzy reasoning method
SONG Xiao juan, LI Min, LI Yu
( School of Hydraulic Engineering, Dalian University of T echnology, Dalian 116024, China)
Abstract: The continuous shrinking of wetland area will lead to the continuous decline of the ecological functions of natural wet
lands. In order to help wetlands to maintain a certain area, we should predict the natural area of wetlands first. In this paper, we
used M omoge wetland in Jilin Province of China as the object of study to predict wetland area. First, we analyzed the main inr
pact factors and their different influence on the area of Momoge wetland. We used the method of fuzzy reasoning method, w hich
ocould well adapt to the highly nonlinear characteristics of multr factor prediction. T he results showed that the prediction accura
cy of the fuzzy reasoning method is better than that of the multiple regression analysis method. The fuzzy reasoning method can
be used in the studies of multtindex nonlinear prediction, evaluation, and classification in many engineering fields.
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Fig. 1 The function zoning of M omoge reserve
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Tab. 1 Relationship between tone operator and fuzzy degree scale
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Tab.2 Data of Momoge wetland area and impact factors

piT3: ERE S WRLISRAR BTN K

Towm WR MR AGHRRK OERRK
/ hm? / mm B/ m3 /L m3
1 1999 29 127 312.0 13.010 352. 405
2 2000 15702 224. 1 3.404 65. 254
3 2001 8 030 193.0 0. 681 37.261
4 2002 17 849 311.2 0. 000 17. 200
5 2003 16 417 373.7 0.409 115.672
6 2004 7821 187.3 0. 409 154. 051
7 2005 31 652 444, 1 2.304 99. 460
8 2006 22 357 340.7 3.315 85.618
9 2007 12 065 297.9 1.031 24. 883
10 2009 14 638 405.9 0. 050 60.018
11 2011 18 422 370.7 1.971 94. 020
12 2013 26 216 430.2 9.354 245.737
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Tab.3 The relationship between impact factors

and wetland area series
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Tab.4 The fuzzy reasoning relationship

if Y1 and Y2 and Y3 then B

hae) SR
Yil Yi2 ¥i3 B
1 1999 0. 486 1. 000 1. 000 0. 894
2 2000 0. 144 0.262 0. 143 0.331
3 2001 0.022 0. 052 0. 060 0. 009
4 2002 0. 482 0. 000 0. 000 0.421
5 2003 0.727 0. 031 0.29%4 0.361
6 2004 0. 000 0. 031 0. 408 0. 000
7 2005 1. 000 0.177 0.245 1. 000
8 2006 0.598 0.255 0.204 0. 670
9 2007 0.431 0.079 0.023 0.178
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Tab.5 The analysis of test prediction results

- S PN A AR
5 g HuTH R TR X 1) ErPE X RE
/hm? /hm? &) Py (%)
1 2009 14638 [14520,16883] 15 701 & 7.26
2 2011 18422 [16345,19353] 17 849 = 3.11
3 2013 26216 [25932,32323] 29 127 e 11.10
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Tab.6 Comparison between two methods in calculating wetland area
s 153 4 5
S ;;g?ﬁ B MR B AR
WA hm?  25(%) AU hm?  Z(%)
1 2009 14638 15 701 7.26 17 971 22.77
2 2011 18 422 17 849 3.11 18 497 5.02
3 2013 26216 29 127 11.10 30 041 14.59
4
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