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Fig. 2 Principle of set pair analysis of efficiency indexes
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uX, 4 , 4 x5 ( [1])

0.85 1.89 0.3 0.61 1.3
Ko = 0.13 0.95 0.4 1.09 0.7 (3)
0.1 0.007 0.1 0.26 0.4
1 0.36 2.5 5.17 0.
i=1,2,3,4j=123,4,5
X = (X, %2, %3, X, %s) = (0.85,1.89, 0.3, 0.61, 1. 39)
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1.89 0.3 1. 59,
o, =0.40,=0.7 N, =0.94, A, =1.41,
(11B)

0.94 0.51 0.16 2.28 '
uB =

1.41 0.80 0.28 3.7

: (12X) (12B),
(:B)
: o (0.4,0.8),
(0.2,0.8), 25

WDy =0.3+ 0. 1.50,

[0.94, 1.41]:

(4)

®)( 1)

Table1l Camputed evaluation criterions of water utilization level based on actual index values in

the region along the lower Yellov River

>1.41 0.94 1.41 <0.94 >68.1 32.0 68.1 <32.0
>0.80 0.51 0.80 <0.51 >60.9 29.1 60.9 <29.1
>0.28 0.16 0.28 <0.16 >88.9 63.3 889 <63.3
>3.73 2.28 3.73 <2.28 >46.4 11.6 46.4 <11.6
>0.59 0.50 0.59 <0.50 >0.70 0.59 0.70 <0.59
>0.93 0.75 0.93 <0.75 >0.83 0.73 0.83 <0.73
>0.71 0.51 0.71 <0.51 >0.55 0.45 0.55 <0.45
>0.54 0.40 0.54 <0.40
<228 228 395 >395 <6030 6030 6810 =>6810
<432 432 692 >692 <2820 2820 3090 >3090
<562 562 922 >022 <3330 3330 3510 >3510
<173 173 316 >316 <1950 1950 2550 >2550
<193 193 250 >250 <1395 1395 1560 <1560
( /md), (m®/tm?) , (m*/10* ), (/¢ - d)
4.2
A 25 (N =25) ( [1]).B
25 (N =25) (D, (A,B) H=(AB)
( ) 0.85 0.13 0.1 1,

, @ 17’ P:4, N

M, :a+bi+cj:O+Oi+éj:0. 16§



0.61 1.11 0.91, : o

S =3, 0. 22, , “ " P=1,
_ .3 1. .
M, =a+hi+g =5 +0i +251 =0.12 +0. 04j
, M =a+bi+c=0.16]+0.12 +0.04j =0. 12 +0. 2]
, , 5
( 2
2
Table2 The result about relation degree of regional water utilization level
(0.4,0.8) (0.2,0.8) (0.4,0.7)
a b c a b c a b c a b c
0.36 0.08 0.56 0.12 0.04 0.24 0.12 0.04 0.12 0.12 0 0.2
0.28 0.16 0.56 0.12 0.04 0.24 0.08 0.12 0.08 0.08 0 0.24
0.28 0.32 0.40 0.12 0.16 0.12 0.16 0.12 0 0 0.04 0.28
0.64 0.24 0.12 0.32 0.04 0.04 0.2 0.08 0 0.12 0.12 0.08

0. 52 0.2 0.28 0.28 0.04 0.08 0.08 0.04 0.16 0. 16 0.12 0.04

4.3
: (a) : ;. a
, (o , C
4.3.1
: (a) ( 2) ; —
( ) — ( ) — ( ) — ( )
— ( ) ( 3 —
( ) — ( ) a : c
— ( ), (a) (b)
(o) 0.64 0.24 0.12, ,64% 24% 12%
: — ( ) :
— ( ), (a) (b)
(0) 0.28 0.16 0.56, , 7 4 14
: — ( )
— ( ) — ( )

— ( ), (o 0.04 0.2 0.28,
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(o 0.08 0.24 0.12,
4.3.2
(a)( 2) 5 — (
) — ( ) — ( ) — ( ) — ( ),
( 3
— ( ) : — ( )
— ( ) — ( )
( 3) 7
— ( ) 4
0.9, 0.1
3

Table3 The comparion of evaluation result about set pair analysis and grey - relation method

4.4
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Study on the Application of Set Pair AnalysisM ethod in the
Evaluation of Regional W ater Utilization L evel

JAO Shi=xing"?, WANG La-chun, L 1Jing, ZHAO Rong-qin'
(1. School of Geographic and Oceanogrgphic Science, Nanjing University , Nanjing 210093, Ching
2. Depariment of Resurces & Envirorment and Tourisn, Anyang Nomal University, Anyang 455002, Ching
3. State Key L aboratory of Frozen Soil Engineering, CAREER|, CAS, Lanzhou 730000, China)

Abstract: Thewater reource is the foundation that mankind dependson for his existence and de-
velopment W ater reurce ortage, hovever, has already become a sriousproblan faced by the
whole world because of human’ s unreaonable utilization In order o realize the sustainable de-
velopment of the sciety and economy of China, we must reinforce the comprehensive evaluation
about regional water utilization level The method of set pair analysis is b study the certain and
uncertain relationship anong different things and the core of thismethod is tb compute the connec-
tion degree of these things Atpresent, setpair analysiscan be goplied for such comprehensive e-
valuations as atmogpheric envirormental quality evaluation, water safety evaluation and ecological
carrying cgpacity and has certain goplication progects in evaluationsof reources and envirorment
aubjects According 1o the actual conditionsof regional water utilization, thispgper putsfoward a
nev method © build the evaluation standards for estimating the regional water utilization level,
which is o build the standards based on the regional actual index values W ith the gpplication of
the st pair analysismethod, thispaper, taking the region along the lower Yellow River as the re-
search objective, studies quantificationally thewater utilization level in the region Study areas re-
fer 1o the regions from Teohuayu o the estuaries of the Yellov River which are irrigated by the
Yellov River main strean, covering an area of 4. 43 x 10* km’. The areas inwlve the Yellow Riv-
er basin, Haihe River basin and Huaihe River basin, and govern 83 counties (districts), 15 pre-
fectures (cities) , such as Jiaozuo and Heze The areas, with fast development and centralized
politics and econamy in Henan and Shandong provinces, hold an important place in domestic eco-
namic construction The result indicates the five regions are rted asA ishan- uokou region ( re-
gion ), Luokoud ijin region ( region ), Huayuankou-Gaocun (region ), Sunkou-A ishan re-
gion (region ) and Gaocun-Sunkou region(region ) in descending order according o the iden-
tity degree  The comparion result shovs the overall reaults of the set pair analysis method are
oconsistentwith that of multi-level grey relation comprehensive evaluation model, and the st pair
analysismethod has its advantages-simple, practical and mpersnal The evaluation standards
built in thispgper, which combined with the set pair analysismethod, can lve the evaluation
problem of regional water utilization level effectively.

Key words <t pair analysismethod; water utilization level;, evaluation standard; the region a
long the lower Yellov River



