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Dynamic assessment and forecasting of provincial eco-environmental quality
from matter element model and Markov chain

— A case study of Jiangxi Province
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(1. Center for China Economic Development Research, Nanchang University, Nanchang 330047, China;
2. Center for Tourism Planning & Development Research, Nanchang University, Nanchang 330047, China)

Abstract By developing a characteristics indicator system of eco-environmental matter elements, this paper advanced an assess-
ment and forecasting method of provincial eco-environmental quality based on the matter element model and Markov chain. The
system was applied to Jiangxi Province as case study. The results show that eco-environmental quality in Jiangxi Province as simu-
lated by matter element model has been, on the overall, improved from 2000 to 2005. The degree of improvement is, however, dif-
ferent for the 11 districts in the province. On the other hand, Markov chain forecast shows that the eco-environmental quality seems
heading in a better evolutional direction in the next 5~10 years, provided current eco-environment governance is sustained. The ap-
plication effects imply that the assessment and forecast of the models, to a certain extent, reflect actual conditions and development
trends of the provincial eco-environmental quality. However, because of limitations in the model assumptions, improvements are
needed in application of the model to different regions in different phases of economic development.

Key words Eco-environmental quality, Matter element model, Markov chain, Assessment and forecast, Jiangxi Province
(Received June 22, 2008; accepted Sept. 28, 2008)

(1]

[2] 131 4]
[51 (6] (71
RS GIS
* (07CJLO31) (20060400249) (GJI08014)
(1970~), , ) E-mail: liuyaobin2003@163.com

:2008-06-22 :2008-09-28



2 - 365
. [10]
2.2
2.2.1
1 EERT
EiRRIE M. M
C,M C Vv,
> R=M,C,V) M
’ s n Cla CZ’ 5 Cn R
> n
> M ¢ - v MX) ¢ <a(x) b >
’ . R= ! Va|_ G <) b)>| (1)
C, v, c, <a,(x) b,x)>
, , Ci vi= ai(x), bi(x) , x
Ci >
, 5
Ci >
cc »3[9] . n 5
[11]
(n-1) , (-1 ’
(n-2) : 3
s (X3 N (
»> Y Y, Ys)
“« 7z ( Yy
<< »> Y 5 @ :
, ( Ys
2 Y7
cc E R cc E R YS); @ , (
) , Yo Yi0)
( Yll
N PIRS = = — . 7T le Yl3
2 IAEESMMERENSITEN SN Yi) ’
2.1 14
s 2.2.2
16.69  km’ , , Ro
R 5 000 s 845
, 4500 , 8.898  km’,

53.7%

’ 5

Re



366 2009 17
N { — — —
} b b
: N={ 5 N - [12]
Noi={ ¥, Nox={ ¥, Nos={ b, Nos={ 1}, (D
Noi N2 Nos Nos Rp, Ri<R., Ri 2.2.3
Noi  Noa Nos  Nog, P X)) p (X, Xy) Xj
) Xi=l[aij, bl Xp=[ap, bl ,
F1 ETHERELHAYTHRIRE
Tab. 1 Classified standards of matter elements
Item Y, Y, Ys Ys Ys Yo Y, Ys Yo Yio Yu Yi2 Yis Yia
Noi 10 000 1.20 10 000 10 60 1000 10 20 90 90 0.5 10 1 1
Noo 5000 0.08 8000 6 45 2500 100 100 80 80 1.0 30 2 2
Nos 3500  0.05 4500 4 30 5000 500 500 60 60 3.0 50 3 5
Nos 1 000 0.03 3000 2 15 15 000 1000 1000 50 50 8.0 100 5 20
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Tab.2 Weight of indicators of matter element of eco-environmental quality
Item Y, Y, Y \A Ys Yo Y, Ys Yo Yio Yo Yio Yis Yis
No; 0.071 4 0.071 4 0.071 4 0.071 4 0.071 4 0.071 4 0.071 4 0.071 4 0.071 4 0.071 4 0.071 4 0.071 4 0.0714 0.0714
No» 0.071 1 0.009 5 0.113 8 0.085 4 0.106 7 0.056 9 0.014 2 0.028 5 0.126 5 0.126 5 0.071 1 0.047 4 0.071 1 0.071 1
Nos 0.082 6 0.009 8 0.106 3 0.094 5 0.118 1 0.047 2 0.004 7 0.009 4 0.157 4 0.157 4 0.039 4 0.047 2 0.078 7 0.0472
Nos 0.040 1 0.010 0 0.120 2 0.080 2 0.100 2 0.026 7 0.004 0 0.008 0 0.222 6 0.222 6 0.0250 0.040 1 0.0802 0.0200
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Tab.3 Dynamic changing of eco-environmental quality of Jiangxi Province from 2000 to 2005
2000 2001 2002 2003 2004 2005
District
Ki(p) Grade Ki(p) Grade Ki(p) Grade Ki(p) Grade Ki(p) Grade Ki(p) Grade
Nanchang  -0.001 7 No2 -0.118 6 No> -0.091 1 No> -0.198 3 Noy  —0.187 8 Noi  —0.190 4 Nos
Jingdezhen —0.029 9 No2 -0.123 8 No2 —-0.046 8 No> —-0.383 3 Nor  —0.3924 Noy  -0.383 3 No,
Pingxiang  -0.100 5 No2 -0.1535 No2 —-0.019 2 No> —-0.101 4 No2  —0.084 2 Ne,  -0.3331 Nos
Jivjiang 0.061 4 Noo  —0.043 5 No2  -0.0410 Np;  -0.0530 No -0.1727 No,  -0.278 0 No2
Xinyu -0.247 7 Nos -0.1352 No2 -0.126 2 No> -0.166 3 Noz  —0.366 0 Np,  -0.3142 Nos
Yingtan -0.2452 Nos -0.239 6 Nos -0.238 6 Nos -0.1819 Nos  —0.1257 Nos  -0.3110 No2
Ganzhou -0.101 5 No, -0.166 4 No, -0.1651 No> -0.1656 Noi  —0.076 7 Noy  -0.094 3 No,
Ji’an -0.153 8 No, —-0.098 5 No2 -0.228 8 [\ —-0.089 5 Np.  —0.086 6 Ne;  -0.0819 No>
Yichun —-0.066 9 No2 -0.0723 No2 —-0.0203 No> -0.207 7 Noo  -0.2156 Ny, 02148 No>
Fuzhou —-0.040 6 No2 -0.152 4 No, -0.1450 No, -0.1855 Noo  —0.1522 Noy  -0.1314 Nos
Shangrao -0.205 6 No2 -0.2759 No2 -0.171 4 No> -0.2527 No.  —0.3390 Np,  -0.383 7 Noi
F 4 2000~2005 FiIFE FHXRESTERELE DAL T
Tab. 4 Areas of different kinds of eco-environmental quality in Jiangxi Province from 2000 to 2005
2000 2001 2002 2003 2004 2005
ftem Area Percentage Area Percentage Area Percentage Area Percentage Area Percentage Area Percentage
(hm’) (%) (hm’) (%) (hm’) (%) (hm’) (%) (hm’) (%) (hm®) (%)
Noi 64 650.71 0.39 58 196.56 0.35 44 087.99 0.26 52029.90 0.31 70 846.82 0.42 97 464.79 0.58
No> 95 577.92 0.57 105 195.74 0.63 119 304.37 0.71 111 362.40 0.67 92 545.48 0.42 66 318.09 0.40
Nos 3163.67 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
Nos 3554.25 0.02 3554.25 0.02 3554.25 0.02 3554.25 0.02 3554.25 0.02 3163.67 0.02
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