t 1 (Soils), 2016, 48(5): 1049-1054

DOI: 10.13758/j.cnki.tr.2016.05.029

BT ZHE8 SEAGENREE T AR ITENR"

( 230601)
10 2005 2010 2013

2005 2010 2013 0.1848 0.3424 04730
2005 2010 2013

7 13 17
16 10 6 10
F301 X826
[17] [12] [18-19]
[1]
(21 2005
(GDP) 5350.17 2013
19 229.34 2.6 2014 12
29 11
LUCC (3-9]
[10-11]
121 1993
[13-14]
10
[15-16]
(41471422) (2013SQRL047ZD)

(HPZX2013-01)
(1978—) 3S E-mail: huangyang78@163.com



1050 48

1 2006 2011 2014
1.1 A={Al
[3-9,20-22] A2 A23} 2005 2010 2013
cc _ _ »3 1
F1 LTHESTRETFNERTRRNE
Table I Index system and weights of land ecological security evaluation
2005 2010 2013
Al ( /hm?) 03173 03240 0.358 7 0.002 5
() A2 (%) 0.3209 03397 0339 4 0.000 6
A3 (%) 0.1523 0.324 5 0.523 2 0.187 6
A4 (kg/ ) 0.2825 0.336 7 0.380 8 0.012 8
AS (khm?) 0.298 6 03155 0.3859 0.0110
A6 (%) 0.2722 0.3333 0.394 5 0.019 6
A7 (m3/ ) 0.3102 0.423 6 0.266 2 0.033 7
A8 (t/hm?) 0.307 3 0.336 7 0.356 0 0.003 2
B1 GDP( ) 0.141 0 0.3413 0.5177 0.199 5
(B) B2 (%) 0.346 7 0.2895 0.363 8 0.008 1
B3 (  /hm?) 0.171 8 0.296 3 0.5319 0.173 6
B4 () 0.164 8 0.329 8 0.505 4 0.157 8
B5 (t/hmz) 0.3287 0.3343 0.3370 0.000 1
B6 (t/hmz) 0.306 6 0.3410 0.352 4 0.003 0
B7 GDP (%) 0.197 2 0.401 5 0.401 3 0.079 5
Cl1 ( /kmz) 0.3211 0.3370 0.3419 0.000 6
© c2 m7 ) 0318 4 0.356 8 03248 0.002 2
C3 ) 0.305 5 03733 0.3212 0.006 5
C4 0.254 1 0.3359 0.409 9 0.0321
C5 (%) 0.2520 0.459 1 0.288 9 0.061 2
Co6 (%) 0.3390 0.3303 0.3307 0.000 1
C7 (%0) 0.313 6 0.341 4 0.3450 0.001 5
C8 (%) 0.3615 0.323 4 0.3151 0.003 2
1.2 Matlab7.0
[13] 3
(Expected value Ex)
(Entropy En)
(Hyper entropy
He)
(Cloud
generator CQG) [19]
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j { ) {
1 }
. 2.2
i 2005 2010 2013
: 1
s 30 40 S 50 55 60 6 70 ={0.0025 0.0006 0.1876 0.0128
FEPRE 0.0110 0.0196 0.0337 0.0032 0.1995 0.008 1
| EMRANMEASZSER 0.1736 0.1578 0.0001 0.0030 0.0795 0.0006
Fig. | Normal cloud model of Engel’s coefficient 0.0022 0.0065 0.0321 0.0612 0.0001 0.0015
) 0.003 2} 4
C={ b
2.1 4
{ }
{ai a a3 as as} Matlab7.0 N=
3 (7 1000 1000
Ex = (B, + B, )/2
En = (Bmax _Bmin)/6 (1) 23
He=k%
3
Bmin Bmax
i 2005 2010 2013
0.1 2
7 13 17
®2 SERAMHFRHIENBHESRE 16 10 6 10
Table 2 Determination of cloud model digital characteristics
Cloud Ex En He
Exl=(a;+a,)/2 Enl=(Ex2 - Ex1)/3 0.1 2013
Ex2=(a,* a;)/2 En2=(Ex2 - Ex1)/3 0.1
Ex3=(a;t a;)/2 En3=(Ex3 - Ex2)/3 0.1 ? >
Ex4=(as+ as)/2  End=(Ex4 - Ex3)/3 0.1 3 1
a, a, a3 az as 1 (A3)
C={(arta)/2 (artas)/2 (B6) (o)
(as+ag)/2 (astas)2} 3 2005 2013 10
23
(C8) 4
C={ }
4
{ } {(60 50)

(50 45) (45 40) (40 35)} (

)

Matlab7.0
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2.3 LES; ¢
Wi
- 2005 2010 2013
0.184 8 0.342 4
3 0.473 0 10
2005 {
14 {0.4004 0.5171
0.2753 0.208 2} 2005 (24]
2010 2013 2005 5380.67
2013 19 052.35 2005
10 3.6 10 GDP
GDP GDP
[25]
n
LES; =Y W, - X},
Jj=1
F3 niREREEEQ2005—2013 F)
Table 3 The membership matrix of cloud model(2005-2013)
(2005 ) (2010 ) (2013 )
Al 0.0025 0.6439 0.5690 0.1083 0.1208 0.5206 0.8098 0.1681 0.1642 0.1807 0.2491 0.9489 0.484 2
A2 0.0006 03503 0.8991 0.3027 0.1166 0.1463 0.1652 0.5884 0.6587 0.1562 0.2157 0.6693 0.6275
(A) A3 0.1876 0.0213 0.0372 03189 0.8442 02974 0.8656 04068 0.0224 0.6713 0.0600 0.0138 0.0000
A4 0.0128 0.1081 0.8499 04753 0.1734 0.0048 0.1903 0.8436 0.4702 0.0002 0.0283 0.3019 09123
A5 0.0110 0.1319 0.7059 0.5258 0.0544 0.0387 0.4711 0.7559 0.0906 0.0004 0.0141 0.3926 0.956 4
A6  0.0196 0.8558 0.3772 0.0201 0.0001 0.3896 0.9938 0.2387 0.0028 0.1013 0.3621 0.9670 0.2214
A7 0.0337 0.0719 0.4328 0.9031 0.3524 0.0035 0.0335 0.1099 09859 0.1395 0.8631 0.3904 0.2378
A8 0.0032 0.8619 03129 0.0228 0.0081 0.2295 0.6818 0.5234 0.1367 0.0734 0.1991 0.6400 0.6364
Bl 0.1995 0.0895 09161 0.2657 0.0259 0.0000 0.2504 0.9644 03626 0.0000 0.0311 0.2364 0.9056
B2 0.0081 0.0446 0.1552 0.6870 0.5795 0.2153 0.7310 04499 0.0288 0.0339 0.1279 03760 0.946 3
B) B3 0.1736 04018 0.8273 03625 0.0711 0.0358 0.2732 0.8622 0.1827 0.0001 0.001 6 0.2682 0.9897
B4 0.1579 09639 03567 0.0531 0.0049 0.1485 0.6913 0.5575 0.1085 0.0098 0.0677 0.4505 0.8564
B5 0.0001 03673 09659 0.0577 0.0853 0.176 8 0.5544 0.8175 0.3608 0.1078 0.3829 0.6028 0.5644
B6 0.0030 0.1223 03563 0.7702 04726 0.4792 0.8481 0.0701 0.0396 0.7372 0.5199 0.0159 0.0143
B7 0.0795 0.9885 0.1789 0.0000 0.0000 0.1167 0.4330 0.5086 0.8878 0.1484 0.4647 0.5485 0.8186
Cl 0.0006 0.0822 0.6105 0.9127 0.3782 0.1125 0.6078 0.6577 0.1802 0.1105 0.6641 0.5473 0.1179
C2 0.0022 02595 0.6522 0.5677 0.1667 0.1012 0.1769 0.8737 0.4790 0.2382 0.5495 0.7348 0.1863
©) C3 0.0065 0.1999 0.5307 0.8313 0.1732 0.4300 09139 0.0290 0.0041 0.2666 0.7151 0.3833 0.074 8
C4 0.0321 09138 0.0290 0.0438 0.0747 0.6486 0.5780 03079 0.1693 0.28064 03981 0.8034 0.3636
C5 00612 02896 09418 04786 0.0934 0.0004 0.0017 03027 0.9972 0.0994 04579 0.6861 0.1255
C6 0.0001 0.1235 0.3857 0.0298 0.9063 0.1560 0.4994 0.7138 0.5547 0.1984 0.5305 0.6435 0.6426
C7 00016 04667 0.7094 0.2198 0.0045 0.7547 0.5121 0.0886 0.0032 0.8114 0.4578 0.0916 0.0018
C8 0.0032 02933 0.7221 0.5924 0.1112 0.1744 0.1345 0.7455 05061 0.1132 0.0944 0.5648 0.6622
0.4004 0.5171 0.2753 0.2082 0.1340 04710 0.6142 0.3071 0.1685 0.1541 0.3335 0.6211
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Evaluation of Ecological Security of Land in Anhui Province Based
on Normal Cloud Model and Entropy Weight

HUANG Muyi, HE Xiang
(School of Environment and Energy Engineering, Anhui Jianzhu University, Hefei 230601, China)

Abstract: A set of evaluation indexes was established with the help of the ecological system of ‘nature-society-economy’ to solve
fuzziness and randomness problems in the land ecological evaluation of Anhui Province. The normal cloud model and entropy weight
theory are introduced to the present study. The entropy weight method was used to the calculate the evaluation weight of factors, and the
normal cloud model was used to describe the grade of land ecological security in Anhui Province under 23 indexes. The results showed
that: 1) from 2005 to 2010 and 2013, the grade of land ecological security in Anhui Province increased from general to good and
excellent status. 2) The values of land ecological security obtained with the comprehensive evaluation method were 0.184 8, 0.342 4 and
0.473 0 in 2005, 2010 and 2013, respectively. These results suggested that the land ecological security in Anhui Province was improved
continuouslly during last ten years, which was consistent with the results obtained by the normal cloud model. 3) The analyses of
evaluation indexes indicated that there were 7, 13 and 17 indexes at good and excellent levels, and 16, 10 and 6 indexes at a general level
in 2005, 2010 and 2013, respectively. Overall, the status of land ecological security in Anhui Province tends to be good performance in
recent ten years, which was attributed to the conservation culture promotion in the province.

Key words: Normal cloud model; Entropy weight; Land ecological security; Anhui Province



