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Health diagnosis of land use system based on entropy-weighted

extentic matter-element model

—A case study of Hexi Corridor
LU Zheng, CHEN Yin, WEI Ping, WANG Dong
( College of Resources and Environmental Sciences, Gansu Agricultural University , Lanzhou, Gansu 730070, China)

Abstract: By constructing the index system based on PSR model, we used entropy-weighted extentic matter-element

model to evaluate the health of land use system in Hexi Corridor. The results are as follows: (1) According to the exten-

sion of the classical domain values of matter element model, the overall land use system in Hexi Corridor in Ny, health

level of “critical state”, health level to maintain stability from 2000 to 2014. (2) The health level of the land system in

the Hexi Corridor has a certain regularity, showing a trend of decreasing gradually from the middle to both sides. (3) The

Hexi Corridor ecological environment fragile. Forest coverage rate and the degree of soil and water loss and soil saliniza-

tion rate important factor which restricts the healthy level of land use system. It was concluded that entropy-weighted ex-

tentic matter-element modecan be applied to land use system health evaluation. It can effectively avoid the interference of

human factors, and objectively evaluate the relationship between the various factors of regional land use system health,

reveal the level of each index, and mine specific health problems in land use system.

Keywords: land use; matter-element model; entropy-weighted; health diagnosis; Hexi Corridor
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Table 1  The evaluation index system and weight of health on land use system
Hbz)z HEN = Kz W ZE AT AL S
Target layer  Rule layer Factors layer Index layer Evaluation function Weight
oy oo ANHEEE/ (A ckn™?) FEUNE Ve iNiapA 0.0399
)\PD i llthk F Population density(personkm~2) Total population/land area .
opulation L
activity level x» NAOHRER R .
. 0.0400
Natural population growth rate
x3 WK/ % [ INEVIEYN= 0.0463
AR Utrbanization level Non agricultural population/total population ’
JRIE) x; GDP 3 K3 4L GDP/(iff—4F GDP- 1) o 50
;% éjjjﬁ ‘:Cl an GDP growth rate The year GDP/(last year GDP — 1) :
IE >conomic
System development xs B8 VE P R K o %2E§f}"‘ﬁ'ﬁ/( HlJ*fFﬂiﬁf"
pressure pressure Fixed . %% - 1) The year fixed asset investment / 0.0401
ixed asset investment growth rate - .
(last year fixed asset investment — 1)
xe THLE BFE b T R b S AR 0.0421
Land reclamation rate Cultivated land area/land area '
| 3 SOy . .
FRAMEE g T
Land use . X . 0.0420
intensity Multiple crop index Sown area of crops/cultivated land area
xg B B¢ L 5] R AU/ £ S T 0.0425
Proportion of construction land Construction land scale/land area ’
xg A GDP GDP/ A 0. 0401
Capita GDP GDP/total population ’
S X056 =P AE GDP H ) LA 5 ==k = {E/GDP 0.0398
K&K The proportion of the third industry in GDP  Total value of the third industry/GDP ’
Social and ) X
octal SRR RS T S RO
development Per capita disposable income of urban resi- — 0.0404
level dents
xR AR A B i
M . Per capita net income of farmers ’
R Wé x84 GDP GDP/ B THIFR 0.0402
Ién(‘i use Sysl‘gm g2y Land average GDP GDP/land area
?ﬁiﬁ state FI PR B x NIIBEH T AR N VISUNE| 0.0432
¢ Land intensive Per capita arable land area Cultivated land/ total population '
use situation -y SRR A TR AT AN 0.535
Construction land per capita area Construction land scale/total population ’
xR BRI B M R TR 00102
I A ER Percentage of forest cover Forest area/land area :
Ecological X177ki(ﬁ9<ﬁr§ IR A AR/ A b BT AR 0.0508
environment Degree of soil and water loss Area of soil and water loss /land area :
quality o TR A TR 0.0851
Soil salinization rate Total salt content of soil in dry soil '
.Y =l 1=} 1= —
Policy o b HUTIT A L R AL .
. The level of land market allocation and the 0.0430
management Land market allocation d £ land Ket allocati
lovel egree of land market allocation of two de-
gree of weighted sum
NN PEyI RN o e ;
o K F S T B R 7J(j:{JIL9§{ngﬁf/_\/ﬂ(i{mﬁiﬁ H
. Water and soil erosion control area/area of 0.0456
B Soil and water loss control rate coil and water loss
M N .
System . o DA B K HE R R AR 3 TR Lk B AR HE i ol K i
response HIE R Discharge standard rate of industrial waste Industrial waste water discharge standard/ 0.0522
I water total discharge of industrial waste water
Environmental
protection xp MR B B IRORAETE i/ WA St o
efforts Environmental protection investment intensi- ~ Environmental protection  investment/ total 0.0531
ty fiscal expenditure
s HOE S /B
R R X H H o B
oA B Educational expenditure/total fiscal expen- 0.0497
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Table 2 The valuing range on the classic field and section domain of evaluation index of land use system
PR TR Z WG X 7] Classic field TR
Evaluation {E X 7]
index Noi Noz Nos Noa Nos Section domain
X [0,150) [150,350) [350,500) [500,800) [800,1500) [0,1500)
X [0,3) [3,8) [8,15) [15,25) [25,50) [0,50)
X [70,100) [40,70) [20,40) [10,20) [0,10) [0,100)
X [0,6) [6,12) [12,18) [18,24) [24,30) [0,30)
X5 [0,5) [5,10) [10,20) [20,30) [30,50) [0,50)
X6 [30,50) [20,30) [15,20) [10,15) [0,10) [0,50)
Xg [95,100) [85,95) [75,85) [65,75) [30,65) [30,100)
Xg [0,3) [3,7) [7,12) [12,18) [18,30) [0,30)
X [20000,35000) [ 15000,200000) [ 10000, 15000) (5000, 10000) [0,5000) [0,35000)
Xy [40,60) [30,40) [20,30) [10,20) [0,10) [0,60)
X [ 16000,20000) [ 12000, 16000) [8000, 12000) [4000,8000) [0,4000) [0,20000)
Xj [6000, 10000) [3500,6000) [2500,3500) [1500,2500) [0,1500) [0,10000)
X3 [15,30) [5,15) (2,5) [1,2) [0,1) (0,300
Xj4 [0.100,0.200) [0.085,0.100) [0.075,0.085) [0.053,0.075) [0,0.053) [0,0.2)
X5 [0,150) [150,170) [170,190) [190,210) [210,300) [0,300)
Xy [40,60) [30,40) (20,30) [10,20) [0,10) [0,60)
Xy7 [0,15) [15,30) (30,45) [45,60) [60,100) [0,100)
X3 [0,0.3) [0.3,0.5) [0.5,1.0) [1.0,2.0) [2.0,3.0) [0,3)
Xi9 [65,100) [50,65) (30,50) [15,30) [0,15) [0,100)
X5 [80,100) [60,80) [40,60) [20,40) [0,20) [0,100)
X [95,100) [80,95) [65,80) [50,65) [0,50) [0,100)
X5 [0.20,0.35) [0.15,0.20) [0.10,0.15) [0.05,0.10) [0,0.05) [0,0.35)
X3 [35,50) [20,35) (10,20) [5,10) [0,5) [0,50)
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Table 3 Evaluation results of health on land use system
W City ) Year Noi Noz Nos Nos Nos K] Level
2000 ~-1.7756 -2.0913 ~1.0557 -0.9398 -2.0816 AR Unhealthy
A 2005 —2.4740 -2.0076 -1.1391 -0.7748 - 1.6837 AM@HE Unhealthy
Jiayuguan 2010 —1.5744 -1.5397 -1.3798 ~1.4880 -3.1073 i FUIRZS Critical state
2014 -2.6077 -2.8902 -0.8487 -1.5823 -3.2130 I FIRZS Critical state
2000 —1.6082 -1.0628 -0.8913 —1.3704 —2.0856 I FUIRZS Critical state
LB 2005 —2.3454 ~0.7455 -0.1873 -2.1279 —1.4564 I FARZS Critical state
Jinchang 2010 ~1.8586 -0.5098 -0.9344 ~1.9464 -2.1008 WA Subhealthy
2014 —1.8577 - 0.6601 ~1.1898 —2.2524 -2.4254 WA FE Subhealthy
2000 —1.9874 - 1.6994 -1.1743 —1.4770 -2.1203 TEHE Unhealthy
F) 2005 ~1.9738 ~-1.0419 -0.7575 -2.1602 -2.1355 MR Unhealthy
Jiuquan 2010 —-2.5801 -1.7669 -1.3863 -2.1005 -2.3654 I FARZS Critical state
2014 ~1.9535 —1.6824 —1.4744 -1.8350 -2.7471 I FARZS Critical state
2000 —-2.0407 -0.8394 -0.9745 -2.9914 -2.6783 W5 Subhealthy
el 2005 ~1.5575 -0.8451 -1.4125 ~2.3749 —2.2466 W{d#EE Subhealthy
Zhangye 2010 —1.3647 -0.5808 ~1.4255 ~2.4040 -2.4557 T A#EE Subhealthy
2014 —-1.3254 -0.8525 -1.7570 -2.3578 -2.679 WA Subhealthy
2000 —1.8025 -0.9734 -0.7726 -1.6205 -1.8662 I FARZS Critical state
Lk 2005 —2.4740 -2.0076 -0.8168 -1.1602 -1.7165 I SR ZS Critical state
Wuwei 2010 —1.5745 -1.5398 -1.4218 -1.5092 ~3.1402 It FARZS Critical state
2014 —2.6078 ~2.8902 -1.6243 - 0.8698 -3.2458 A& Unhealthy
2000 —1.4347 —1.1654 -0.7788 -1.0815 -1.6308 i FUIRZS Critical state
ST 5 B 2005 —1.8534 -1.1605 -0.5801 - 1.2446 - 1.3984 I FARZS Critical state
Hexi Corridor 2010 -1.5175 ~1.1562 -0.9612 -1.3872 -2.1427 I FUIRZS Critical state
2014 —1.8054 -1.6246 -1.0274 -1.3079 -2.3263 I A RZS Critical state
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