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Uncertainty Multi-attribute Highway Environment Comprehensive Evaluation Model

SHI Liang—qing
(Transport Planning and Research Instiute, Beijing 100029, China)
Abstract: Highway is considered as a linear structure. The traffic conditions and environment are different at each section. Thus, the
results of evaluaton are very different As the common methods, we usually use the mean evaluation value of the whole line as the final
evaluation result.  Such methods cannot display the difference of each highway section in envionment evaluation. Therefore, an
evaluation index system of higlway environment based on water envionment, sound environment, atmosphere environment and soil
environment is built, and then a useful multi-attrbue model is set up to evaluate the highway environment by using uncertainty theory.
The model considers the ranges of evaluation indexes and it could reflect more evaluation information of each highway section. A case

study proved its practicability.

Key words: environmental engineering; comprehensive evaluation; uncertain multt-atiribute; envionment; evaluation index system

« ( i , [3]
)Y (JTJ005-96) » (T :
T0069%) : :

[4,5]

[1.2]

: 2000718
(1964~ ), R R R . (shilq@tpri. gov. cn)



156

24
, w= (Wi, W2, o Wn) ) > Wi
1 E[wlL, wLU] , wa <1, Zwlb 2 Lwi,w > 0,
i=1 i=1
Ddwi =1, 5 €X, L Ui
i=1
s xj Wi aij ( aj=
L U
[aﬁi7 aj ])7 =
, , ( aj ) mXn
1 ”
, L@ A
16.7] R= (rj) mxn, rij=
[r-L- r.’f"]
[AmFREwsA T o] RE o . v
—— . Ao W v 4
i = — s Ty = m ’
K% | A [(KREH] [(EREs] [BwWE v, 2 L2
¥ i ! ‘ (aj) _Z( aj)
REHEL R RER] (KRG8 [LaRmEE (BEE] - -1
15 R 1 i€1,,j€(1,2, oy n), (1)
1 1
1 U T
L a; U _ aj
Fig 1 Higlway environment influence comprehensive ry = R T = 3 BE >
luati t - -
evaluation system 7.;: a§ =1 ai/L'
| i€1,j€(1,2, ..., n), (2)
(9 ’ . (D) I
’ 5 (2) s ]2
’ ( ) ( )
, 30 .
1 m n
. / L
Tab 1 Divided of single ndex value of highway environment minz o = Z: _Z:ry’wi» (3)
=1 j=
L I I3 14 sz < wi <wL'U,
sty m 1€(1,2, -y m) (4)
P, E wi = 1,
017~ 0.31 0.13~025 0.20~ 0.3  0.20~ 0.36 ‘ , ., A
(3 (4 rw = (W, w0, W )
” ” ” ” T .
w = (w oW 24 <+ W n) 5 J
L U
z( zi=1[z.z1) (5)
: 30 g= Yz = Yy ()
=1 =1
w/ w” , Z/‘L <Z/'U

(4
X= {xl,xza "'7x"}

maxz = i > (r{/— rL)w
U= {lL], Upy +oy um} B j=1 ! ! v

=1 j=
L L
w; <wi <w,-/,



(6) w, J 2
(7)
Zruwmz/ = Zruwl (7)
Zj(
5= 7.4 1) :
’ [9.10] ’
a=[d,d"],b=1[0b,b"], L(a)=

a'- d,L(b)=b"- ¥,

max(0, L(a)+ L(b)— max(0, b= a"))
pla 2b) = L(a)+ L(b)

(8)
a 2b , p(a 2b)

() p(a2b)=p(b2a), p(a2b)=p(b2

a)=1/2;
(2p(a >b)+p(b>a):1
(3) o b, p(a2b)=0; d 2b,
(a 2b)=1;
(4) 3 ab,e, a2b, p(ac)
Zp( b )
(8) z =
ER : P= (pi)us
( .pi= pla 23)) (2 . P
) [8]

n(n— 1) [Zp"

(9
’ P W= ( ('OU
T
(,\)2’ v('q’) ) D)
3
5 )
A i
i )
30
(1) (2) :

157
2 5
Tab 2 Investigation data from five highways in Tianjin
1 1
I ? } Iy
¥
L - Y 1§ 1§

%y ( ) 061 091 036 0.5 071 L07 3.94 590
%5( ) 060 0% 037 0.5 074 110 3.58 5.36
%3 ) 053 079 043 0.65 027 041 114 170
x4 ) 054 08 076 114 067 101 3.42 514
x5 ) 053 079 036 0% 078 116 119 179
3
Tab 3 Normalization decision matrix
L

x; 0274 0.616 0.339 0762 023 0.47 0.130 0.292
x2 0277 0.624 0331 0745 0197 0.43 0.143 0.321
x3 0315 0700 0.28 0635 0532 1.197 0.449 1.011
x4 0.306 0.68 0.160 0361 0215 0.485 0.149 0.335
x5 0.315 0.700 0.339 0762 0187 0.420 0.428 0.963

R W (6) :z=
0.683 6, W= (0.238,0. 187, 0.292, 0. 283)"
14 (7, 7
= (0.145, 0.143, 0.126, 0. 129, 0. 126) , Z" = (0. 217,
0.214, 0. 188, 0. 194, 0. 188)
. (8)
s P :
[0.500 0.517 0.676 0.639 0.676)
0.483 0.500 0.660 0.622 0.660
P=1]0.324 0.340 0.500 0.463 0.500
0.361 0.378 0.537 0.500 0.537
10.324 0.340 0.500 0.463 0.500)
(9) P : w= (0. 25,
0.221,0. 181,0.191,0. 181) '
P
1X3> X5> X4> X2> X, : > >
> >
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