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Evaluation of water resources carrying capacity of Dongying City in
Yellow River Delta based on set pair analysis
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Abstract An assessment index system consisting of 25 indicators and the grading criteria for evaluating the water
resources carrying capacity in the Yellow River Delta were established based on analysis of the development and utilization
of water resources in the area. According to the set pair analysis theory the three-demarcation analytic hierarchy process
method was adopted to establish the set pair analysis model which was used to evaluate the water resources carrying
capacity in the Yellow River Delta. The results show that the study area has poor water resources carrying capacity and
little potential for further development. Based on this evaluation some suggestions were proposed for improvement of the

water resources carrying capacity in the study area.

Key words water resources carrying capacity set pair analysis three-demarcation method Yellow River Delta

20 80

)

200801026 WRISD0901
1981 — E-mail zhangxin1338 @ yahoo. com. ¢n
17 -



S P
F 1
1 /llﬂ
0 1 +0i+0y x&€ 08
O
S, — x x-S
DZ 1. .
123 DSZ_SI'FSZ_SIL-FO] xe Sl S2
’(mnz
km 74 km 7923 ki ! Ssox x-S oo
+S3—SZZ+S3—52] X 2 3
U 0+0i+1j x € S
12.8C 554.5 mm
61596 m’
O 1 +0:+0y x € 0 =
O
Sp—x x-S, .
E’SZ_S]+SZ_SIL+0] x € S, S5
2 /"mn:[l 53—x, x—SQ. 6 o
E+S3—SZL+S3—SZJ X 3 2
21 U 0+0:i+1y x &€ 0 8
set pair analysis SPA
1989 Si Sy Ss x
5 m m
n
b.
A B H A B
S F. P
#AB—N+NL+N]_a+ 1+ ¢ A= G5 nxm
" N S . gj—bm—l +1 ri=T
F D "max — T'min
a; =
P / o _r-r -1
Dl—'— m—1 +1 rp <1
S/N A B (lF/N "max = T'min
b P/N c 1 ri=2dijdij ; i
i€ 01 J j=1
_1 Fmax = Max r; ryppm=min r; =12 n
2.2 T max I'min 2
67 by,
A

18 -



* *
A A A
W= w; w) w, w 1 1
5 C, /
, w; CZ
w ; = " I = 1 2 n 5
l \ / Cs
w;
i=1 / C4
c. / Cs 75%
n
1 - 75% /15%
/’(,m = HMm ZI w’inamn 6
i=1 C6 —
!
lu m - /
/z'm /1'," a b c C, / Cg
max ¢ b ¢ = /
b I max a b ¢ =a a+b=0.7 Co / Co
I Il max a b ¢ = GDP GDP  / C, GDP
¢ b+¢=0.7 i} I GDP / GDP Cp
3 GDP/GDP Ci
/ Cs
8
3.1 / Cis
/
Cis
/ Cy
A GDP  / Cis
B 5 / Co
/
C Cy /
25 Cz] /
1
B, B,
Cy/ Cy/ Cy/ C./ Co/
A 2 C3/ % -2 Cs/% Ce/ % -2 Cs/ % Co/ % R Cy/% Ci/%
116 615 100 11.3 0 0 536 0.45 89.2 3.8 17.0 5.1
358 360 100 4.9 39.1 0 100 0.33 88.1 6.6 17.2 6.4
300 300 9 9.1 1.4 0.1 100 0.39 28.7 10.0 17.3 6.2
218 510 100 12.9 7.5 0 232 0.30 22.1 4.8 17.2 14.4
677 2955 24 28.7 32.1 74.2 436 0.46 20.0 9.3 17.0 6.8
1 > 1700 > 4500 <10 <10 <5 <10 <25 <0.8 <40 <0.8 <4 <12
il 500~ 1700 2000 ~4500 10~ 30 10 ~ 60 5~10 10~40 25~100 0.8~1.6 40~60 0.8~2.4 4~6 12~ 15
Il <500 <2000 > 30 > 60 > 10 > 40 > 100 >1.6 > 60 >2.4 >6 > 15
B; By Bs
C3/ Cy/ Ci7/ Cig/ Cy/ Cry/
L _‘i PR Y G/ Cie/% _ ‘1;_3 . B C/% . P G/t Co/% Coy/% , W /%
101 71 65 70 179 28 82 227 65 43 5.7 3 94
96 66 50 70 137 22 46 212 48 57 1.9 5 9
100 70 50 60 133 21 37 250 53 50 0.5 4 98
95 65 50 60 72 44 35 176 73 52 7 6 76
101 70 55 67 141 16 45 257 96 69 5.2 17 66
1 < 180 <70 >70 >75 > 100 <50 >80 <400 <20 <60 <2 <10 <5
Il 180~210 70~90 50~70 60~75 60~100 50~100 60~80 400~550 20~50 60~70 2~5 10 ~ 30 5~10
Il >210 >90 <50 <60 <60 > 100 <60 > 550 >50 > 70 >5 >30 >10
D1 =1/15hn?

19 -



CZ3
Cy
/GDP
/
3.2
3.3
_10 4 11
M1 =95 T o5t * o5/
13 1
#2= 95 T 25" T 25/
_ 12 3. 10,
M3 = 95 % o5t T o5
_ 8, 6. 1.
M4 = 95 * o5t * s/
7 .9. 9
#5 =25 T 25" ¥ 28/
5

GDP
Cos

0.40 + 0.167 + 0.44;

=0.44 +0.12; + 0.44;

j = 0.48 +0.12i + 0.4]

0.32 +0.24: + 0.445

= 0.28 + 0.36: + 0.36;

21 =0.329+0.011i +0.660)
4 25 =0.29 +
0.004i +0.697j 15 =0.408 + 0i +0.592j 4’4 =0.201
+0.0447 +0.755; 1'5=0.198 +0.227; +0.575;

Il
Il I Il Il

10%

1975

2 3 25
pCI=0+0i+1j
#624:1+0i+0j /1625:0+0i+1j

4 ~ 5
C, 0.2202 Cyo 0.0399 Cyo 0.0030
(053 0.1186 Cy 0.0127 Cy 0.0450
Cs 0.008 1 Cip 0.0127 Cy 0.0450
Cy 0.0213 Ci3 0.0556 Cy 0.0030
Cs 0.0606 Cuy 0.0556 Cy 0.0312 4
Cs 0.0213 Cis 0.0243 Coy 0.0199
Cy 0.0790 Cis 0.0145 Cos 0.0488 a.
Cg 0.0028 Cyy 0.0092
Cy 0.0028 Cig 0.0450 25
6 ,Ull =

0.138 +0.005: + 0.276;
20 -

25



f

15 km

, o
|’ﬁ o MEOTSEM sk

= WX B

L | - T in 3

| b a3 = K
I

=;4%ﬂ L s W gy

1
3
b. J. 2002 13 1 111-115.

4 . D .
2004.

5 .

J. 1996 14 1 18-23.
6 .
J. 2009 40 3 257-261.
7 .
J. 2006 22 4 36-39.

8 D .

2008.
, ] . 2011-10-15
1997 8 4 301-307.
J . 2000 11 3

307-313.
21





