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Construction and Application of Economy-Pollution-Environment Three-

Dimensional Evaluation Model for District

FAN Xin-gang''*, MI Wen-bao’*, MA Zhen-ning’

(1. College of Agriculture, Ningxia University, Yinchuan 750021, China; 2. Department of Science and Technology, Ningxia
University, Yinchuan 750021, China; 3. College of Resources and Environment, Ningxia University, Yinchuan 750021, China)

Abstract: For deep analysis on the regional environmental economic system, the paper analyzes the mutual relation of regional economy
development, environmental quality, environmental pollution, and builds the theoretical basis. Then, the economy-pollution-
environment quality three-dimensional coupling evaluation model for district is constructed. It includes economic development level
index, environmental pollution index, and environmental quality index. The model is a cube, which has spatialization and visualization
characteristics. The model includes 8 sub cubes, which expresses 8 types of state, e. g. low pollution-inferior quality-low level of
economic development etc. The model can be used to evaluate the status of region, divide development phase, analyze evolution trend
etc. It has two ways including relative meaning evaluation ( RME) and absolute meaning evaluation ( AME ). Based on the model,
Yinchuan City in the Ningxia Hui Autonomous Region is used as an example for the empirical study. Using RME, compared with
Guangzhou city, The result shows that the Yinchuan City has been a high pollution-low quality-low level of economic development state
for a long period during 1996-2010. After 2007, the state changed to a high pollution-high quality-low level of economic development.
Now, the environmental quality of Yinchuan city gets better, but pollutant discharge pressure is high, and tends to be the break point
of high environment quality and low environment. With AME, using national standard,the Yinchuan City remains a high pollution-low
quality-low level of economic development state during 1996-2010. Empirical research verifies that different target reference areas and
relevant national standards have different main parameters, the evaluating result has an flexible range. The dimensionless data enhances
the coupling of index. The data position in model increases the visibility to the environmental management decisions. The model
improves mismatches of calculated data size, time asymmetry of spatial data, verification of the former multi-target coupling model.

Key words: economic growth; environmental pollution; environmental quality; three-dimensional evaluation; model

ST TF RGUERAHE 2R BE. B THARAWZ AT, REEE L2558
SRR HAT, KA E R THE R AL HERCRIAREE R | TS Y HE R R T S A T
FB BB R, KRG G Y ARED . RN AT S AT (A L
T Ykt B AN AR BRE B i ) SO0 R T, R
PN i i R LY e ) G E2) 32 B NN G | 3/ ] W B : 2014-06-25 ; 1E3T BE: 2014-10-01
SRR s I Y R ) 45 ) G I R R E&WH: THARFAIEGIUH (NZ14014) 5 HK 3 AR 56

T H (41161020)

il AR, Bt [ A 22 e R 1, B TR BHNI(1978 ~ ), 55, WELBFGC, PR, EEB
I/_J‘ Eﬁﬁ%ﬁ&bj\ﬂé’ﬁﬁﬁm 27 :J:—‘r Eﬁ,ﬂ e H Eﬁjgﬁﬁﬁiﬁﬂfﬁ, E-mail : fanxg@ nxu. edu. en

Aﬂu]%’ﬂ: , E éé%} ﬂ@ EIJ iﬁﬁ‘% . %ﬁé’?ﬁ%ﬁ%ﬁzfﬁﬁg = JATHIR R A, E-mail : miwbao@ nxu. edu. cn



752 2N 5%

Bt 2% 36 #&

WANGRDIHERL . IR | AT R = E C R
TR | i = DXCIUR B8 22 T 19 4 8 [ Be A | 7
AR AR S Y 2 LTI

DIFREIE— N RIR RGE, R EF JE R
BT R G4 B R 2 0] (K D R SRR 2 By T
WFFEAN R LA S B R QR A PR 06 B, PR AR AR L
I8 b A5 2 AL A G AR, G AR A R e XU T
R AR IS R A AL . AR RS AR
W REAA . PREEXRE . ARS8 B A5 T Tk A A
DL (AR RE S BT A DXIRIP AT AR ZOR I
IR 45 AR DG i A B W8 15 B T R4
PN RS X S 4B ik R W AR R A8 1 3R
BRGAE R BV E BN PSR i T A7)
SRR Z BRI A8 1 TR (8 | S 1 s
PRI, M R T 28 DRI I L T S Hi . PR3 o 4
PREG = HERORY P f XA T 22 57 R KK . Kl o
KRBT B WIRA R BRI X i A S in LA i
SEEMRBOR I E S , B A B AR A S
BN HIE X

1 g

1.1 B SLa

PREE T 18 2 A5 R 5 K WA AR 1 — Fh A T
Pk, RS s 2 R B R AR AR A . A A Bt
SRR ERGE AR TS YRR AR
58 M LR W B2 32 N TR s i 5 R AR B
R, LASSUE AR A 9 1E A G Bh B 4L
BTG R A A — D 78 31 AR ) % e il A2
13 BT G A0 ) o A v R S R R AR H v
Re IR i A feE . DI, PRR TS Y2 X B PR
RGN PR B R R TRl Y HE O
o DI R O M, TN A R G A S
W AT A F A D, 7 — 2 B ) R 5 ) S T P R e 2
Wit 52 SRR SRy s B B B, 22 0 PR IO o AR
g BAL, HE AR G B, PR T R PR T
(1 F BRI AR A BN E AR 2 1
15 Y g HE R AR T el s M AR AR IR AR D0 R
A RO HE  ER JT  l3E ELA X R E
W, 75 Gy a i ] P R | HE R0 B A B R R
RO R R RZ WIS Gy

G R JEIEMRA 15 P HEBUR A, AR T 2
AR, AP K SRR ERI N E S0 HE
VEFISE R 3RBE TS YLy 2 T A 77 AR nl 3k 4 114
R i BEZEGE ALY 5K IR T 9 R S BRI I AR,

TRA A FREE A FE 7, (IR BT i R > {H b
HLATIGK AW AR, Ji R LRI | IR b
TR BE S0t AP AR R TE . AR (HEH M
SCAk ) B B S LS B it 1 0N, K T R B T Y RO
B, AR B — e R 5 I o, PR s T ek
R B RS NGE RIRAN, AT K
S PR ) R e o i 1 R A R A YL 1995 4
Grossman %5245 BRES R 25 7R 6 B2k (EKC) B4 .
FELTT R SRR B , Bt NI A RGN, 3575 e
A o, SR AN I S (P A0 I, BlE Ak
BN, IR T G N = R Ik, PR A ) ol A
0 I i 5 20 R RN R Rk E A TE ARG By
B B A 5 A5 5 Y R T 2 [ 22 48] U B ¢
Bk, ZJa, BEAMEEX EKC 34T T ) 12 B9S2k
W R —FISHESR R, 3B AR TS e
A BT AR bR 5 8 GDP | Jn R ZE R bR
o B IE B4 BRI AR T B U N R
M Yol S ol 2 7 25 2

H AT, P05 I o536 6 107 1) 28 9% % e 4 A 4
WFFE IR T LR, AN [ [ SR X, R85 o 4
P 5 2605 K JRARBR 1 58 1t OC RO [R] (P45 o it ok
P B B S 2 U R A TR B A O
2001 4E, Stern 25 % 73 ANE S L 35 a RIBIEWTSE
BN T IRBE T 5 e A, A T S
JKFEE . 2002 4F | Harbaugh %" %} S0, . NO, HE
JCFFEAS B HE R T BT A K R, 2008
4F, Bartz 25" HF SN TR X UK B I3, I
IR, ARSI HE AN B 56 1T, A ik 5 — i e 5 A
JEHEH B, RS D AR 25 1 1, ik R
E 20 fHed 70 AR B ST L TS e HE R T
R, BREE R, 2013 4, Asici ™ FIHEICHE bR
¥, A5 s AR ERSE FE g 52 IR ARG, P &Rk
INEE &R ONG T NPy iy P ()
B, 251 REE R RS Y HERAR Th X R A 28 55
K A s AE T 25 A AU A K OF R B EKC 2k
“PR S AE R R4 AR AT R R B, B4
TF K KB B
1.2 FRAUFELE

B TR A TR SR KK L IR R
TP YRR, R, K R RS
JRAEFEAR,GDP | AU A S 2 B R AR C R 40 1E k0
~ 1 FYIE T BU{E (BRSSO AT ) |, DA IO ) PR 58 75
FECN X il SRR Y Bl 2 R R
B 7 B, PR e R ST RPN AR (TR 1)



2 4 BEBTNAE  DXIRZR T -5 Je- P8 — BN AL A AL 1 55 1 753

c

- _ T
7 1 -

K ' P

i /

1
L
It- 2 ik ) "
My ;{'I” Rl

el H

w&mgt-w LAY —
=<
7/}' : .:'

- T qmm
- . i -

-~ 1
T ST

1o

¥

sk R AR TR

I
(R B R A T

o MR AR -

® "

E1 RE&EF-TE-ME=HTMIEER
Fig. 1 Economy-pollution-environment three-dimensional

evaluation model for district
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