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A Comprehensive Benefit Evaluation of Urban Land Based on the
Improved TOPSIS Method and Diagnosis of Its Obstacle Indicators

Li Feng-chun, Zhou Wei-ji, Huang Shi-qi
(School of Management, Guangdong University of Technology, Guangzhou 510520, China)
Abstract: Evaluation of urban land use comprehensive benefit and diagnosis of its obstacle indicators would be
greatly helpful for sustainable land use. A concept of urban land use comprehensive benefit is introduced and a
theoretical model established to assess the land comprehensive benefit. The evaluation index system is built with
the indices of economic benefits, social benefits and environmental benefits, with TOPSIS method and obstacle
degree model used. Results show (1) that the degree of land comprehensive benefit generally experiences four
development processes from low performance, medium, good to superior and (2) that the obstacle degree of land
economic benefits is maximum, such as average revenue (C2), and the average social commodity sales (C9). After
2012, the obstacle degree of social benefits and environmental benefits of land was maximum; and (3) that in the
long run, the effect of social benefit and ecological environment benefit on land comprehensive benefit is increasing

continuously.
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Tab.2 Canonical matrix of land comprehensive benefit evaluation index and ideal solution

Bl
G AE fif H
b 20064E 20074F 20084 20094E 20104E 20114 20124F 20134 20144 LR SRR
H1H4IGDP(C1) 0.0112 0.0131 0.0152 0.0168 0.0197 0.0228 0.0249 0.0284 0.0306 0.0306  0.0112
Hh 5 BN (C2) 0.0088 0.0156 0.0156 0.0205 0.0259 0.0285 0.0293 0.0387 0.0430 0.0430  0.008 8
AR B (C3) 0.0084 0.0098 0.0112 0.0113 0.0124 0.0135 0.0141 0.0150 0.0153 0.0153  0.008 4
EEYI 2 (CH) 0.0027 0.0024 0.0023 0.0024 0.0024 0.0025 0.0025 0.0024 0.0025 0.0027  0.0023
A = = b= {E(CS) 0.0112 0.0131 0.0152 0.0168 0.0198 0.0230 0.0251 0.0287 0.0310 0.0310  0.0112
55 =X GDPHE K (I TR F (C6) 0.0037 0.0041 0.0042 0.0044 0.0040 0.0040 0.0045 0.0042 0.0045 0.0045  0.0037
=l Al A G I (C7) 0.0042 0.0043 0.0044 0.0044 0.0048 0.0048 0.0048 0.0051 0.0050 0.0051  0.0042
4 [ i 9 P B A(C8) 0.0117 0.0129 0.0145 0.0183 0.0225 0.0235 0.0259 0.0307 0.0337 0.0337  0.0117
ML A ERI(C9) 0.0111 0.0132 0.0160 0.0182 0.0225 0.0264 0.0300 0.0346 0.0359 0.0359  0.0111
Hot5 7 b R ME(C10) 0.0109 0.0128 0.0145 0.0126 0.0163 0.0191 0.0199 0.0212 0.0245 0.0245 0.0109
3451 FH AR A(CLL) 0.0108 0.0167 0.0141 0.0091 0.0118 0.0160 0.0162 0.0172 0.0193 0.0193  0.009 1
A 1457 (C12) 0.0053 0.0056 0.0059 0.0063 0.0068 0.0068 0.0068 0.0069 0.0070 0.0070  0.0053
1 & RIS AT RSN (C13) 0.0109 0.0123 0.0138 0.0151 0.0168 0.0188 0.0208 0.0230 0.0250 0.0250  0.0109
IR RS R R EL(C14) 0.0026 0.0023 0.0024 0.0023 0.0023 0.0024 0.0024 0.0024 0.0023 0.0023  0.0026
A RS R REL(C15) 0.0018 0.0018 0.0017 0.0018 0.0019 0.0018 0.0018 0.0018 0.0018 0.0017  0.0019
¥t 2 Mol A F1(C16) 0.0060 0.0063 0.0067 0.0070 0.0074 0.0078 0.0079 0.0080 0.0083 0.0083  0.006 0
IR L SR (C17) 0.0029 0.0031 0.0032 0.0031 0.0030 0.0033 0.0033 0.0030 0.0031 0.0029  0.0033
FA7KE K Z(C18) 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007 0.0007  0.0007
PR LR (C19) 0.0007 0.0007 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008 0.0008  0.0007
I R RS8R T AR (C20) 0.0036 0.0037 0.0038 0.0039 0.0040 0.0041 0.0042 0.0042 0.0044 0.0044  0.003 6
N3 T T B T AR (C21) 0.0137 0.0139 0.0104 0.0105 0.0111 0.0091 0.0099 0.0095 0.0093 0.0139  0.009 1
BTTNINE A ERHH(C22) 0.0059 0.0064 0.0078 0.0071 0.0075 0.0076 0.0078 0.0082 0.0085 0.0085  0.0059
BTN R AR A 2 (C23) 0.0067 0.0074 0.0078 0.0083 0.0087 0.0091 0.0095 0.0098 0.0100 0.0100  0.0067
B ANHE BEBRIR(L(C24) 0.0044 0.0043 0.0043 0.0043 0.0043 0.0045 0.0048 0.0049 0.0051 00051  0.0043
873 A PAERARAN R (C25) 0.0056 0.0059 0.0059 0.0065 0.0061 0.0064 0.0068 0.0072 0.0075 0.0075  0.0056
FRATE % 3R (C26) 0.0029 0.0029 0.0029 0.0029 0.0031 0.0031 0.0032 0.0032 0.0032 0.0032  0.0029
AERLX ST T FR(C27) 0.0029 0.0029 0.0029 0.0030 0.0031 0.0031 0.0032 0.0032 0.0032 0.0032  0.0029
N1 FE ST AL (C28) 0.0058 0.0061 0.0063 0.0067 0.0073 0.0073 0.0075 0.0077 0.0078 0.0078  0.0058
AT 2R e R S8 (C29) 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002 0.0002  0.0002
A TR B L A A 245 6 HE(C30) 0.006 7 0.0068 0.0069 0.0075 0.0084 0.0084 0.0084 0.0089 0.0092 0.0067  0.009 2
T3 TEPAE TV R K HECE (C31) 0.0235 0.0168 0.0163 0.0143 0.0129 0.0126 0.0133 0.0129 0.0124 0.0124  0.0235
oA T S HEUER(C32) 0.0082 0.0063 0.0066 0.0064 0.0068 0.0078 0.0067 0.0064 0.0060 0.0060  0.008 2
T3 TEPAE % T [ AR R 2 (C33) 0.0342 0.0270 0.0253 0.0228 0.0210 0.0174 0.0158 0.0134 0.0112 00112  0.0342
— i Tk [ A R A 2 R 2R.(C34) 0.0021 0.0023 0.0021 0.0022 0.0021 0.0022 0.0022 0.0022 0.0022 0.0023  0.002 1
157K A FE 2R (C35) 0.0060 0.0062 0.0062 0.0067 0.0071 0.0080 0.0075 0.0076 0.0077 0.0080  0.006 0
HE TS BLIR O AL (C36) 0.0024 0.0023 0.0025 0.0026 0.0026 0.0026 0.0026 0.0026 0.0026 0.0026  0.0023
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Tab.3 The relative proximity from the land comprehensive benefit to
positive ideal solution of Guangzhou city during 2006~2014

iy 57 5/ 5745/ D,
2006 0.005 8 0.066 8 0.0725 0.079 4
2007 0.016 0 0.0559 0.0719 0.2227
2008 0.0177 0.0515 0.069 2 0.2557
2009 0.023 5 0.045 5 0.069 0 0.3411
2010 0.0329 0.0349 0.067 7 0.4853
2011 0.040 7 0.026 9 0.067 6 0.601 7
2012 0.045 7 0.021 8 0.067 5 0.677 4
2013 0.0579 0.009 7 0.067 6 0.856 9
2014 0.065 4 0.005 4 0.070 8 0.923 6
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Fig.1 The obstacle degree of the criterion layer of Guangzhou’s
land use benefit evaluation system during 2006~2014
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Tab.4 The obstacle degree of subsystem hierarchy on land use performance in Guangzhou during 2006 to 2014

PG A T (BB /%)
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