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Scheme optimization of water transfer in the Yalong River based on fuzzy optimization method
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Abstract: Scheme selection is common in engineering construction, ,and the best scheme can balance the benefits from different
aspects. Fuzzy optimization method is widely used in scheme selection of engineering projects due to its strict logic of mathemat
ical and philosophical thinking. In this paper, fuzzy optimization method was used to select the best scheme for the water trans
fer in the Yalong River in consideration of the eco environment al impacts. The results showed (1) under the same w ater transfer
scale and different water transfer process, variation of water transfer process can increase the adverse effects of water transfer;
(2) under the same water transfer process and different water transfer scale, reduction of w ater transfer scale can benefit the ec
ological environment; and (3) water transfer is better conducted during the flood season and water transfer scale can be reduced

in order to decrease its impacts on the ewlogical environment.
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Fig.1 Water transfer toute in the Yalong River
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Tab.1 Scheme set of water transfer project in the Yalong River
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Tab.2 The index set under the initial schem

g R I RE WE ESRE SR

Im /m /(mP s /(me$Y) PRUEF(%) /(m2e 10°m)
112 76,7 85.2 0.6 72 37 456.2
fifzz 1.24 46.8 12.3 0.9 64 10 324.8
173X 0.95 54.8 15.2 1 69 11 031.9
HfC 1.1 104.2 134 1.1 79 54 382.1
P 1.4 72.6 94 0.8 78 36 941.6
FET 3.1 121.9 480 2.1 84 52 951.6

3
Tab.3 The index set under the first scheme

Wi K WG R biBu Ct%}ﬁ% G AR

fmo fmo/(mdes1) [(me sl GRHEFE(%) /(m?e 103m)
A 1.23 78.4  90.3 0.7 78 39 548.3
Fzz 1.36 49.8 13.8 1 72 10 928.5
1735 1.02 58.2 16.4 1.1 75 12 182.1
H# 1.3 108.4 157 1.2 85 56 913.2
THF 1.45 73.4 104 0.9 82 37 832.6
T 3.31 126.5 498 2.3 87 53928.5
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Tab.4 The index set under the second scheme

g KRR R UM EEVR RN

/m /m /(m3est)/(mes) {RUFF(%) /(m?* 103 m)
AE 1,27 81.2  97.4 0.8 80 40 974.2
2z 1.41 52.5 14.3 1 78 11 564.2
{73k 1.09 63.2 17.3 1.1 81 13 283.1
H7& 1.35 112.3 162 1.2 88 57 893.2
JEFZ 1.53 73.8 109 1 85 38 291.3
MET 3.39 129.4 503 2.3 90 55 218.3

* 992 ¢+ Kk F E O®
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Tab.5 The index set under the third scheme

W i K W W Ik AR AR AR
/m /m /(m3e sl /(me s RUEE(%) /(m2e 10 3m)

A 0.98 72.3  72.2 0.5 70 35741.2

2z 1.02 43.1 9.8 0.7 62 9765.3

{73k 0.89 50.2 11.3 0.9 65 10768. 3

H# 0.97 107.2 117 1 73 52319.5

JBF 1.22 68.4 859 0.7 74 33452.8

VL 2.85 117.5 442 1.9 79 51094.3
6

Tab.6 The index set under the fourth scheme

i i KR W W iR AdwE R
/m /m /(mPe sy /(me s RUFFR(%) /(m?e 10°m)
1,32 82,3 108 0.8 81 40876.5
fifZ 1.43 53.1  15.5 1.1 76 11438.5
{735 1.12 64.2  16.3 1.2 79 12985. 4
H# 1.37 114.3 174 1.2 83 56 946. 8
B 1.59 74.1 113 1 80 37 856. 4
VT 3.42 131.2 513 2.3 86 54328.5
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112 76.7 85.2 0.6 72 37456.2
1.23 78.4 90.3 0.7 78 39548.3
X=11.27 81.2 97.4 0.8 80 40497.4
0.98 72.3 72.2 0.5 70 35741.2
1.32 82.3 108.3 0.8 81 40876.
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Tab.7 The integrated relative memb ership
degree in the Yalong River

Ji % HE o P ok Wi ER T
YIWETTZE  0.620 0.464 0.483 0.536 0.553  0.590
JHE—  0.660 0.650 0.673 0.740 0.777 0.813
JE 0.689 0.677 0.707 0.759 0.807  0.826
HE= 0.570 0.532 0.568 0.628 0.680 0.736
HEM  0.714 0.691 0.698 0.766 0.804 0.822
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