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Application of normal cloud model on the comprehensive assessment
of land eco-security in Wanjiang district

Gao Mingmei'?, Sun Tao', Zhao Tianyan'?, Dai Hongjun'#, Zhang Kun**®

(1.College of Economics and Management, Nanjing University of Aeronautics and Astronautics, Nanjing, 211106, China;
2.College of Mathematics, Qingdao University, Qingdao, Shandong 266071, China; 3.Accounting Institute, Capital
University of Economics and Business, Beijing 100070, China; 4.Economics & Management, Huainan Normal
University, Huainan 232001, China; 5.Department of Information Science and Technology, Shandong Institute of

Political Science and Law, Jinan 250014, China)

Abstract: In order to evaluate land eco-security of nine cities in Wanjiang district, a comprehensive assessment method
on the normal cloud model is suggested. Firstly, assessment index system is constructed, and land eco-security grade is

described through single index for each districts. Secondly, each index weight is calculated by entropy weight method,
and each eco-security grade evaluated by corresponding indexes is described using three mathematical characteristics of
the normal cloud model. Thirdly, according to each assessment index, matrix of membership cloud model for each grade

is determined using positive cloud generator, then, the fuzzy transformation subset is obtained based on the weights and
membership degree matrix. Finally, the biggest membership degree is chosen as the result of comprehensive evaluation,
and all results are compared with that of by entropy weight and matter element model. The results show that the land

eco-security of Chuzhou, Hefei, Xuancheng are in safe grade, Wuhu, Tongling, Chaohu in relative safe grade, Anging in
critical safe grade, Chizhou in less safe grade, and Ma’anshan in high safe grade. Therefore, the land eco-security grade
of nine cities in Wanjiang district belongs to the average level on the whole, which is most consistent with the result

assessed by matter element model.
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Table 1 Evaluation indicators and grade standards for land eco-security
| 1 1l v \Y
Xy(hm?) [0.10 0.20] [0.07 0.10] [0.05 0.07] [0.02 0.05] [0.00 0.02]
25° Xo(%) 0 2] 2 7 [7 10] [10 24] [24 35]
X3(%) [47 60] [34 47] [25 34] [10 25] [0 10]
X4(%) [95 100] [90 95] [85.5 90] [80 85.5] [50 80]
Xs(%) [97 100] [85 97] [80 85] [70 80] [0 70]
Xs(%) [97 100] [85 97] [80 85] [70 80] [0 70]
X7(%) [0 1] [1 8] [8 10] [10 50] [50 80]
Xe( km™) [100 550] [550 1400] [1400 1600] [1600 2900] [2900 4 000]
Xo [090 1.20] [055 0.90] [0.35 0.55] [0.10 0.35] [0.00 0.10]
X10 [095 1.00] [0.89 095] [0.85 0.89] [0.74 0.85] [0.00 0.74]
X12(m?) [1450 1800] [1450 1800] [1350 1450] [900 1300] [300 900]
GDP( ) Xu(kg) [0 3] 3 8] 8 11] [11 15] [15 25]
Xis [150 270] [270 380] [380 450] [450 650] [650 1000]
X1a [0 10] [10 20] [20 25] [25 40] [40 80]
X15(%) [97 100] [85 97] [80 85] [70 80] [0 70]
( ) X16(%) [97 100] [85 97] [80 85] [70 80] [0 70]
X17(%) [97 100] [85 97] [80 85] [70 80] [0 70]
32 (S E R 0.0100 0.0010 0.0272 0.001 4}
21 9 17 25°
Xi Xo Xs X17) W={0.004 7

0.0750 0.0884 0.0371 0.1363 0.0692 0.1450
0.0005 0.0481 0.0176 0.2796 0.0004 0.058 2
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Table 2 Grade standards in normal cloud model for land eco—security evaluation of nine cities in Wanjiang district

| I i vV v
X, (0150 0042 0001)  (0.085 0013 0.001)  (0.060 0.008 0.001)  (0.035 0013 0001)  (0.010 0.008 0.001)
X, (1.00 0.85 0.10) (5.00 255 0.10) (850 1.27 0.10) (1650 6.37 0.10) (2950 4.67 0.10)

Xs (5350 552 0.50) (4050 552 0.50) (2950 3.82 0.50) (1750 6.36 0.50) (500 4.25 0.50)

X, (97.50 212 0.20) (9250 2.12 0.20) (87.75 1.91 0.20) (82.75 0.21 0.20) (65.00 12.74 0.20)
Xs (9850 1.27 0.10) (91.00 5.10 0.10) (8250 2.12 0.10) (75.00 4.25 0.10) (35.00 29.72 0.10)
Xs (9850 1.27 0.10) (91.00 5.10 0.10) (8250 2.12 0.10) (75.00 4.25 0.10) (35.00 29.72 0.10)
X; (050 0.42 0.05) (450 297 0.20) (9.00 0.85 0.05) (30.00 16.99 0.20) (65.00 12.74 0.20)

Xs (32500 191.08 20.00)
Xo (105 0.13 0.01)

(975.00 360.93 20.00)
073 0.5 0.01)

(1500.00 84.93 20.00)
(045 0.08 0.01)

(2250.00 552.02 20.00)
023 011 0.01)

(3450.00 467.09 20.00)
(0.05 0.04 0.01)

X0 (0.975 0.021 0.005) (0.920 0.025 0.005) (0.870 0.017 0.005) (0.795 0.047 0.005) (0.370 0.314 0.005)
Xy (2400.00 509.55 10.00) (1625.00 148.62 10.00) (1400.00 42.46 5.00) (1100.00 169.85 10.00) (600.00 254.78 10.00)
X (150 1.27 0.40) (550 2.12 0.40) (9.50 1.27 0.40) (13.00 1.70 0.40) (20.00 4.25 0.40)
X1z (210.00 50.96 5.00) (325.00 46.71 5.00) (415.00 29.72 5.00) (550.00 84.93 5.00) (825.00 148.62 5.00)
X (5.00 212 0.30) (15.00 4.25 0.30) (2250 2.12 0.30) (32.50 6.37 0.30) (60.00 16.99 0.30)
Xis (9850 1.27 0.10) (91.00 5.10 0.10) (82.50 2.12 0.10) (75.00 4.25 0.10) (35.00 29.72 0.10)
Xis (9850 1.27 0.10) (91.00 5.10 0.10) (82.50 2.12 0.10) (75.00 4.25 0.10) (35.00 29.72 0.10)
X7 (9850 1.27 0.10) (91.00 5.10 0.10) (82.50 2.12 0.10) (75.00 4.25 0.10) (35.00 29.72 0.10)
2l 9 17 9
4 5 ( 3

Table 3 Evaluation results for land eco-security evaluation of nine cities in Wanjiang district

*3 BII9NHIMETREMEGEATNER

| 1 1l v \Y
0.216 4 0.1940 0.048 5 0.2739 04011 \Y \Y
0.200 3 0.3203 0.064 0 0.2817 0.292 4 Il 1l
0.062 7 0.3234 0.1495 0.2348 0.3203 Il 1l
0.1839 0.045 2 0.053 4 0.4415 0.230 3 v [\
0.058 1 0.274 2 0.349 7 0.254 7 03121 1 \Y
0.4270 0.088 4 0.078 6 0.2120 0.1911 | |
0.0545 0.3430 0.104 9 0.2501 0.3139 1 1
0.3249 0.3230 0.065 6 0.190 6 0.200 3 | |
03911 0.2320 0.098 5 0.2501 0.2245 | |

1



200 ( ) http://xb.hunau.edu.cn 2015 4

2) 9
3) 9
( 3
1) 3 Ex
En
He
2 3
1) He
2)
2)
3)
[14] [2]
[2]
3 g5
9
Sk
[1]
[ 2009 25(7) 243-248
[2]
[ 2012 28(5)
1) 260-266
[3]
[91 2012 354(6) 55-57
[4]
[

2) 2008 22(11) 31-37

[5]
1]



41 2 201
2007 33(2) 222-229 [J1 2013 26(2) 107-110
[6] [15] D-S
[J] 2010 26(3) 316-322 [J] 2013 23(5)
[71 GongJianzhou Liu Yansui Chen Wenli Land suitability 497-501
evaluation for development using a matter-element [16]
model A case study in Zengcheng Guangzhou China[J]. [J]
Land Use Policy 2012 29(2) 464-472 2006 31(5) 423-427
(8] [17]
[J1 2007 15(3) 161-164 [J1 2012 28(10) 247-252
[9] PSR [18] HuSY LiDR LiuYL etal Miningweights of land
]| evaluation factors based on cloud model and correlation
2011 31(6) 1039-1044 analysis[J] Geo-spatial Information Science 2007
[10] 10(3) 218-222
[J] 1999 [19]
4(11) 929-935 91 2008
[11] 33(9) 982-985
[ 2012 27(8) 1185-1190 [20]
[12] 9] 2013
[J 2013 40(5) 48-50 29(22) 252-258
[13]
[l 2012 Tl LR

[14]

22(1) 138-143

EXL i £ B



