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Abstract

As a strategic location with an outstanding ecological status and a
representative underdeveloped district in western my country, the
sustainable development of Gansu is confronted with the dual dilemma of
ecology degradation and feeble economic growth, and there is an obvious
conflict that exist between ecological environment and economy. Taking
the green economy as guidance, converting the growth model, and making
the relationgship of ecological environment and economy turn to
harmonized are of great significance for Gansu to eliminate path
dependence and achieve high-quality development in the new era.

This research aims to make ecological environment assort with
economy. The research content mainly focuses on the following aspects.
First, make an assay of the existing condition of Gansu's environment and
economy, conclude the main difficulties in the course of development of
ecological environment and economy, and proffer a practical support for
the subsequent analysis; secondly, establish a compositive maluation index
system for the two major ecological and economic systems. And using the
entropy method and the coupling harmonious degree model, the
harmonized development degree of the ecological environment and the
economy of 12 prefecture-level cities in Gansu from 2004 to 2018 was
measured, and the harmonized development degree of the two system was

analyzed in time series and space; then, Utilizing the panel Tobit model to
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emprically quest the factors that impact the degree of harmonized
development of the two; finally, based on the current circumstances of the
ecology and economy, and based on the results of the experimental study,
some targeted advices that boost the harmonized development of the
ecology and the economy were brought forth. Research indicates:

(1) From the perspective of time series changes, from 2004 to 2018,
the degree of harmonized development of the two system in Gansu has
underwent three phases: rapid volatility growth, sustained rapid growth,
and steady and slow growth. The connection between the ecology and
economy has gradually changed from imbalance turned into harmony. The
relative development style of environment and economy has changed from
economy laggard style to environment laggard style by degree, and the
growth discrepancy between the two is increasingly dwindling. Currently,
the growth of the ecosystem and the economy has retarded, and the
harmonized development of the ecology and the economy is facing a
bottleneck. (2) From the perspective of spatial distinction, the harmonized
development standard of ecology and economy in diverse districts of
Gansu shows a law of distribution between east, middle and west, with
higher standard in the west and midst, and inferior standard in the east.
However, with the passage of time, the gap in the degree of harmony
among various districts has progressively narrowed, the law of distribution

between east, middle and west has been weakened, and the harmonized
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degree in the east has progressively changed from a low overall degree to
a staggered distribution. (3) In the aspect of the factors impacting the
harmonized development of the ecological environment and the economy,
many factors commonly make the the the two system change into harmony.
There are many aspects that include industrial ecologicalization, industrial
structure, technological innovation, environmental regulation, government
regulation and opening to the outside world, etc., they have facilitated the
harmonized development of the ecological environment and the economy
in various degrees. (4)According to the existing difficulties in the
development process of ecology and economy and the results of
experimental study, it is pointed out that Gansu should rely on the
superiorities of resources and environment to foster ecological industries,
start from optimizing industrial structure to cultivate new kinetic energy,
strengthening government adjustment and regulation, motivating
technological invention, and expanding opening to the outside world,
simultaneously applying various measures to motivate the harmonized
development of the ecological environment and the economy, and to solve

the current growth morass.

Keywords: Ecological environment; Economy growth; Coordinated

development; Gansu Province
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GDP IR BLK T, HR A NS HL X A= il i 2R 4 AP InF 22, A
Py X A S A I 2 . 2004-2018 4, 4 [E A% GDP H4K 53519 Ju, 4FY
#3823 o, 1 H I A GDP N IEK: 24687 Jt, FEIKACHN 1763 76, £H
N5 GDP AE B3GR A H ol A 35 GDP AR KAN 2 5%, HNETral)HE
WIS R, BB E A UEKT.

== )\ P [X A PR S NI AE = Bl

@ 70000 -

B 60000

ﬁq 50000 -

& ~ 40000

'R 30000 -

1,1 20000 A -_._/f._._.’.
= 10000

) 0 -
< 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

4
K 3.8 2004-2018 Hii 4G Aty X 4 7= B E 54 E X R

3.2.2 Pl SR

N TR HIRGETFERBATIRNS T, TP M & A 2 T KT BLK
ST TTIR, R FH 5 -0 800 T idsxd H AR R P\ S5 A HEAT 0 HT o Al 25 -4 20
G ATV I SR R DL e G0 ) X E NS B, X S X 22 5 3SR AT A il o
Frolk sk (6) AERNBES R (N, difnE (P) R fimriE
(D), BARiE R,

BRI N =B, 405 2004-2008 4E. 2009-2013 4E. 2014-2018
Fo WHINREIIZ T RIENf, WIRAETFLAMBNS, Hi (=123) Pl
VIS IBEAS, o, S EIRIZ B M MBONF,, JIRGF B BCNFE, Bi

(i =1,2,3) PRI G RBNF, o
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T :fl%oflo (3*1)
Fit—fio

, — Lt JLo0 3-2

R; - (3-2)

7 =F%Of° (3-3)

B, RIS HINA A BB AR, fONHIN L A E e
b BT AR AEAG AR

Gi=Ni+Pi+Di (3_4)

N, =F"R; (3-5)

P,=(fio— 1) "R (3-6)

D; = fi,o “(r; — Ry) (3-7)

3.1 2004-2018 A [FIAT B M A B -4 85 43 i 2K VPR 4V

\ 2. PASEE A = -Iivr . B : =
o —— B ERAE AlRE SEFWE SRR

(G) (W P @) (P+D)
2004-2008 "k 131.81 20.48 138.10 -26.77 111.33
el 757.04 333.50 393.08 30.46 423.54
=l 545.8 298.51 426.32 -179.03 247.29
S8 1434.65 652.49 957.5 -175.8 781.7
2009-2013  FE—r=lk 210.8 24.96 234.03 -48.19 185.84
HrElk 1240.7 446.02 524.50 270.18 794.68
H="k 1397.42 481.98 603.40 312.04 915.44
st 2848.92 952.96 1361.93 534.03 1895.96
2014-2018  ZH—r=k 225.53 9.86 104.20 111.47 215.67
Sk -158.16 401.71 530.65 -1090.52 -559.87
F=r= 1497.76 843.63 904.07 -249.94 654.13
Mt 1565.13 1255.2 1538.92 -1228.99 309.93

FORERIE: kA (PESHES), RS-0 B ik 5.

MNEHK (o) KE, DEFFWEAGANNBRIBIEHNIEE, RUZTE
PRALT ARG R A, 8 LA 2014-2018 4 U (23, 1), RHIH ™=
NI AESE R, AT BRI b b A T A 7 RE R (A S BUR A 6. M5 2 E 4
X ELRE, BT 58 7 kAE 2014-2018 SEX T E4h, Halm TR, #
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HH R DK ik m T A E K, 54 E R 25 2004-2008 4 (¥ 781. 7 12
JCHE 2 2009-2013 4R 1895. 96 147G, (HAUGHIRIHAE 2014-2018 45 ik
55, fwESEFEE 309. 93 47T,

MRS (P KRG, FrE s = A BRI M B 5o IEE, REH
N =R FEAL SR, PN = =, PR AN
oAk, JCFHAR == L S (i 25 0 ARG K, 35 = 7 bR 48 B 1 T RRAS B
o

MFeg i () RE, FH—HEB (2004-2008 ) EAATES 1R E N
B, RFHREHFRATESFIBZ, NEFNIRE EERETH Mg
=S Z SR, B (2009-2013 ) MAASE S SR BTN
A, 8BS R EBAR, = i B, A A S
—EMH . F=prE (2014-2018 4F) FEF+ /I PR, FE-1228.99 47T,
HAeRZERR, RS —Em S, 8 S I AU
T, F=rAse g a5 4 EAAAERRZE R,

M= PP ARG, HIRFESE SR = =A== —, &
SR AT IR IZ A BT, PSRRI AL . s £ R ok
&, SESHARFERRE, MR — = s, PR & S R g
RN AN RS- S S S N YN S S S Sy i AR 471 AL i Sy [
RYPHELER T O E, FENIR A E N T O E, R,
TR RIE . iz BB T SR S AR R ZE R ol 45 A i 5 5
() HmERH O KHHEFEWT:

_ GDP;/GDP
T vy

0 1 (3-8)

A=Y",(GDP,/GDP —Y;/Y) (3-9)

XF, GDPNEIF A= 8 E, GDPRFTE 1A= Sl . Yo
PN B Y ETAT BT TAE N 5T
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£ 3.2 2004-2018 FFHRE MU LEWREE . MERK

g sl st B reEbsE B e Aholk b i
BB (0 MBS (0,)  FIMEE (0y) A ()
2004 -0.710 1.257 0.796 0.832
2005 -0.750 1.958 0.878 0.955
2006 -0.768 2.097 0.798 0.971
2007 -0.770 2.149 0.715 0.964
2008 -0.785 2.114 0.754 0.979
2009 -0.784 1.998 0.797 0.972
2010 -0.798 2.212 0.658 0.983
2011 -0.815 2.147 0.721 0.998
2012 -0.812 2.028 0.728 0.982
2013 -0.821 1.788 0.807 0.972
2014 -0.821 1.745 0.754 0.952
2015 -0.806 1.364 0.895 0.920
2016 -0.796 1.255 0.873 0.891
2017 -0.790 1.185 0.840 0.867
2018 -0.793 1.186 0.796 0.855

PORLRIR: Bk BT CHIR AR RRGEED,  mlol S5we) fhi 2 B2 AN i 22 R BUH S A G H
Fitg.

RIE 3-1 A1 3-2 B H TR 2004-2018 4F i b 25 4 i 25 i A 2 2 50
(3 3.2)0 Sl 2546 i BS FE AR 24 A7, 2004-2014 4F-fi 25 B BU{H 127 4
I, AP o A1 S . AT RE BT Y B R AR, Aol ATy
X —, FERW A RATEE, P HICERICT . 2015-2018 4F-ff &5 L 45 0 {H
218 TR, RIS Sl b 45 M5 G BT AR, W] REAAR A Mk K
FARATZ7 5 I 9% 58 Mool 45 ¥ i 28 BE AR N 1, RIF7 8 77l
RFEH G 5P R R, AT RERNE Ak TR R A= TREE 5. 38 =kt
SRR EL T T EFHRUR B AP B, 2004-2010 4E24 BFHI, R ILE
ol b E R ZZ YR, P AL S5 M AN S R . 2011-2018 44 F
B30, R S5 K b S5 A 22 R A /) s 55 = b S5 R A I B8 FE AR AN I
R TT B )10l B RS IR AR IR B L S5 R R AR . B = L R Ml S S B
IR AZ M RIRHIE , AT REFASE =7 b A PR Id R e Al b N\ 5% Bk 1) 35 =7 L e 8%
A7 K, A8l B R g L B A HAR S gl A R R 2 R ETE PR 2218 R
RN LM ETEZ L E A, (A2 REUKIAECKR, 5780 RSk g
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RIAN DL FiC o) UK TH -0 58

.23 FERAEN

Z VKR FEAEAR KRR B — AN X Z 5 RSB IITE S, M GDP KR
K, Hlt 54 E &5 Kk RSB, GDP 3 KR 25 FTHE TR (& 3. 9,
2004-2011 4, Hif GDP MK AR S h g A Hem, 2012-2017 45, ATFHHEKE
i FE, 2017 ERE R ALK, GDP KRy 3. 6%, 2018 FFETHHE A HOK ]
Ft, GDP K ZFMEH] 6. 3%, MS5EEE TR IR RS, 2004-2018 4F
H1, BR 2006-2007 4EF1 2017 4E4, HARSAEHIN GDP My & T EAKF . &
ISk, HIRN A GHGE S 4 E e, JFEADRS m) 8 AR 25% KRR
(K15 R AR S B HRES i Ar 3-SR I TR A DR B K AR BH 3 T

—— il [

16.0 A
14.0 A

12.0 A .___~../\

10.0 -

8.0 A

6.0 A

w0 | N\

2.0 A
0.0

GDPH#IKZE (%)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
FEpry
& 3.9 2004-2018 FEH A H X A= BB KR 54 E xR

BUEHT RSN R BRI —3 )1, WRRh A EELE, RKEMAH 2
SR HN X 22 5005 JIFE R 28 . BN JUE X GEHK-F IR R, s
WHRE, 2004-2018 4F, HH R&D &3 A ERSC GG AR AN T RS (B
3.10), SREFHFBNCHRE, BHEQIHUKF & IR TG 035, Xt HR R
QKPR R o BB A5 s A L W BUR, B
IRFEE T B AME L BRI BN 0SS, AT KD ATT K L, JH 4%
HoAh g2l 1 3 R
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== R&DZ: Ut A HR S At S BB

TVRA

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
4
B 3.10 2004-2018 £ H K R&D £33 H 5@ g B =R w M K REF#a s

3.3 HREESIFESE L & R hHEImHY =)=

3.3.1 KHFERERZ, FAKEERT

HIRK IR R, X H X AR A PR FI 22 5 4L 23 AR R AT HLAT TRz 52
IK BRI AR AL A 2 AR R IR RE R . — Rl T )
RBEESAE, SRR K EREEA R, AR 5H EAR 2 EAER—F,
UM EBRER L (1700 275K 1) 69%; & DLIEE A 3 i AR b A4 2806 7K W R 1)
TREK . KE X B> HINTE] 7 A AN, AR R R B AR EERERR . (H—
7 THHE R EE A Bt 240 ™ B, e AR K BRI BURE M B S — 7, R
Ve JE s KB DAY A AT SRR B RE 07 30, BUEAR N K BRI =
AL TR R XK BHRIEFEE R, 104 RIS A S XK B R SR BUK,
I DAV A P ERVE JG - B2 Ak, BUEK SR T AERIS G 8, K BRI
SCORER LN s DU B B AR (1 R R AR SN IR T N YRR, 3 1 s R AR T
FHZK TR s TR MESS 10 AR AR B0 A A K B T SR 3G 0 o D PR Rt X AE 251
AR TIRE, TEORY R REFK L #FKEIANMEZ AT, FEAK
K R IEORYEFR L X AR RGN IEH 81T
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3.3. 2 7SI GRS, RIBEEMEX

HA R ESEEAIARBR . A8 faF s ™ ENERL —, TEHEFE
D] = S AL AN YDA B B0 R IE 5. 1A TG RIS EE R W, Hlin—
1) A AE TR A ] R, B DY 73 22— B R A AR YDA i L S A SR B B
HRA 66. 06%1 L AFAE K LR AL, H AT O 58 g2 6 B A AR & DY 2
oy AW Z ZHIK R R R . KBRS, K LR AR
W TAEFT, BB BHEEEIEA, #—DInE | H A SHIRE
FEo TRl PARK R RRAATRE S| K — RIEBUR N, InEY) 2L
D IR T AR ZE G AT R M SR A A S, B SR B R R AT, 2019
FEHR A I 2L 45, 73%,  KTEAR B Y by T 7 2 P A 28 1) R T i DA A
Hle

HAR B IR TARBUS IS8R A R, # S Anyb AL B AS 31— € 12
@], B ES ) L A B A SR K a5 0T R MARAS Bl e% . i T-%55
(K1 B AR AIAMA) R 2R, P EOREALAYD AL AR IR R B RAF 2R R, )5
PRSI ERRAL I MRS ER ELR . RS e g3t XN RATE USRI FEAR M 3, 9%
Ja BB E RO T 2O RS AR OB R IE R AT 21 58 Al L, JRy X A A7 A1
RIERF TERIHGR o TG SETA IR, IRV NUK 90 B B 85085
AR G ARV FAR N A ISR Z, I VDMK 436 BE R DL AR
AAEREfE . HOR A TR . YDA K ISR e A TH A2 ) 2 [X AR S K
JEREE N E .

3.3.3 I ABEHUT A, SFXLRIESE

B P PV S AL S R I RS ST, 7k A S A B BRAL EE AR L
SERFE SEINERZY o R BT | SR B LU AR =7 ki, H5%
PNV A B AT M AR AR IFAT B TE 7S o — 2 ROV A 77 5 B — B A AR AR
UL KPR 58, AROAE DR BN T, S5 P ERN, KA E
PG4, BUE R GERGEEAR T . HI EULI R LS, MEASEIURE
s AR R, A R AKTART . Bk T . Bem, ARk
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PAEORIE R, A AR SR Sk R SUORAF BIHES, X ASEEIN L B IR Y sy
BRI, WREEAR G IE AL 48 T BUMRI A S BOR, ARECR M B AN 1 7K Bt
PR, RN R SRR AP I, R DM R R Tl R AT
PNV EIAC R ELR P  HR DAV R ES K SE R IR TT R AN (i K8
T, TolkAF AR, RKFCEAM BT HIN L, RS RIRATIN A 2 A
AR 7 e RONEL, SURE 02 AR TR o B ™ 7 B I 9 (R 55 H i
g, THIN DAkfA R R T EEVN . RRAME S . XA AMEe T
WAR ZAFFE IR T momtl . BRI e, ELLE RN T R K,
DA% Gt B MV SCRE R VA% R 2257 K S 3h Ji/ R REZ et s =2 MRS k=
AR, DMEGERE . . FEETIONE, P RIRSS IINMERAR, X445
DURRRA PR o 10 2R IR S5 AT b A Fe M L e gy SCAR IR < 382K
BEABETT . SORIRSS SFEHARM AR L AAT Y DR 57 30 5l 577 A e AN L
Be, KT BAR, VIR FERM AR, M5 =R AL, A
TG ART 2 B I DTk AR

3.3. A BARBIFKFHE, HESEABLFRT LR

KNP, HRLG ARSI 0 4 B I0 s, BORETH A4S A
Ay BRI TIEE N, BURSR QBT ™ R #1225 R & HE TR 3E 4 77
— AR ERAME T BARIE G, VRIS SRR 55 3 11055, /I
R E , AMREAACTHR T« RStHER T Sl EARBUK SR, 972 )%
SRR /N b e AR vt 7 H AR s R T A A g USSR R 2 1
PR RAISAIK AR Tl J i FEHO BRI 3, QB s 1A A2, 7l
JE UG A5 B AEAR BRINEL ) B2 SO A AR I T2 i 1y ELAEAS Bk RHEE.
St A AR RS T, DUBRARL DY 3 1 A b A 28 5 R i e 58 KR, K5
BRI A RSB I g9, =R MSIRIREAR, BITHAEARTEC, ATk
HOACTATIR, A= B IME AR M0 anAE B SS  REHE S8 % e AR 5547 Mk %
JEA AL, MECLLESE =M e IR AT S8 0 5
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3.3.5 @RERNWESHFREENBEKX, ETELFLXRAFEMETE

LS IR 5 17 PR e R A s H 7R B RT3 5 IR A A e i, e R e I 28
SA F . AT A R TT ATE e TAS RGIE AT RS, HeAn]
FREE, BARARIE 2 HAIRT, B Rk — e R B A RGN E A
R o BT R IERIAATFFEE RPN LA . — 2Rl i e, Rolk
KRR REIE M X ARSI /5 2. — T3, A% Gem G A A 7 3 B e
TN B IR B R S 3 B I A B D, SRR o 5 I
NIBRPFEFAG R, A2 WIE. HUBESE 2 M, SRR 52 2
RTHARG Gy o2 DURIR N LA E M B TR R, 7 AESHIR TR B S e
7, RS T KR AT A A . I KRS B E ARG Gy, A X
JEAH AR T, IRE TR S BUREA SRR . 53—, ke
SR TERED P ERER EY, WASHEER™HT R =R
IKCPA IR, i A ekt R R Z RSO . ARV A RS A B A ok 13 i
PR ERAE N SCE T B MHGRAEEOR . AN J7 A W R AE R, AR AESE
B2 )t AN 2R 2 AHE PR 2 €0 A 3, e R e B PR S B IR JiE R A e
LATS 2 22 A
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4 HREBESHESZFMBLRKENES S
4.1 SRS LF AL RKFEE

4.1.1 FEESHESZF AL RIBIRER

(1) FEPRIE K

HRME SR TR R KAESMET AR T 258, ARG %
ERMBBRIRAENEN, EEIRR T &aEmAES25 /9. Bk, oA M4E
SRGMATE ARG E DR KRR ZRE PN IRIR I R . Bl S B TR bR R it
AT S U U R FERIE FE IR RE il o A4 At 20 181 A B PR BT K AN 2 355 K
JEARDL, e KRESE S AR S B 5 22 B A ELAF A9 A AR, B0 1 RSt iF i
fabr. [AINS, fEbRigBOLRE R R AL . Btk ARSI,

(2) fabril R M

EBNSAF AR R ERINES KRR SATF REMH LN, £
BT RRIEIERS, EFEKRREHE . ST AR, FH8EH A LR
OURECHE ERBCIR L, WAES H2GAD T RS RGN RIs R R &
ARGV RSB ARSI R BIA G DU A IR 50 R B SEbr oK
1, EEMESIHELROL A SIS SR IR N = AN R BEAT
B, @ RGOS BB, SRR AT R, 32
MG, Btk QR D5 T %%, k4.1 Pon.
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R 41 EBHESLFHRRRIFERER

TRG

AERG EEHERR

LU ARG

AR E S NN E Yo

A R

fabr 2 FAL zg
N FETHF i T 5 /AN +
YN SN TES S TR A m?/ A\ +
AERIX SR A7 R A % +
PM2.5 ¥ & e /md
oMb PR /K HE s t/ /i 7t
R A= A R 7 t/ /i 7t
Tl A A HE i t/ /i 7t
AEE R S AR SR S t/ A\
A REATE FH i t/hm
IR TV K AL EE R % +
TV 2B Fe R % +
b [ A4 PR W 4 A R FH % +
EERTEI 2R & W o C A B LB % +
GDP {¢.7t +
Atk 2 [ E T AR T fz.7t +
FE2TH TR R B fz.7t +
TSN fz.7t +
=k ME s GDP L EE % +
=M A B A B % +
T EPN PN El -
AN#J GDP TG
T A A R TN
W S IR R AL %
AT S BB 7R R AL %

ZUF ARG, VTR R EX B X SRR R, e R AR
HAREES) . BB GDP. B € B R ot i, A2 o i T 6
A MBI AL; St ai o E RESF AR R, 2abt
SEENE, LIRRMELGT KRR EE, EA RS KRR
NGRS S BN 51 8 . P a AR E . 57458, [XHK
LVt KR, ASCER T = A GDP ELE =l ol A Gy
oy 32 NEIRNZEHORRAEFF A PR, 250K et ih et K Rz
OB B, AERGR R GEAKCT by — AN St X AT AT 2 5 s AR
i AR RIS K. ASCIEEUNSY GDP A7 s AL 7 4L SR
IRBH A S R RBEE AR R AL 5 KT
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EBHE ARG T, ESHEUIRI EZRIOy X B3, =, HEEEEER
IEEAFAIR, NI EAR . AN AT SRR g X SR A7
L OPM2. 5 IR EERRAEABIAN PR BB S 2t Q5 Rk R M85
TSRIBER, T EERIUNETHR 3 A RS S SR HE . B bR K
TR R R HERR L . ACIEAE SRR R AE . TR RAIHE
TGRS LLEE 5 7T GDP I HEIE KRR, O MV R e A A IS 77 ALHEfE
5 8 DLARE 2% BVORF I P 438 P O AT A4 B R R R, SRk A 7= B3R [
A ISR BN A A RE BT B IR BHEIA G R BOR, XA
PR NSRS e AR iy, 3B SRR B IR SUR P AN R S 0 A A B 55
Jith, BEARZEGHE SIS B IR o RO V5K AL TR A2 B
TV FEAR R ER SRR AR BIR T F AL P AR AT R AL .

4.1. 2 I ERHE

AR T R A I OSBRSS OB R AL AR
R AV B AR . UL UHS P R R R ARV BT I,
i e 2 LIS 2 WSS EL B 0 P o o R 3 0 R 28 e 2
IR T b 2 9 SR A B P ST, R BT ik,
W, R ANES, FATHOROEC IR R IR . A AT RGN
U R s hR BN, B TR E A R, 8 W 2
PR, AT A H AR S b S PR RO A . TR ke o
FHBS AR, AR TSR ) F R M

(1) BB EEHRIT X = () Xy D251 HBIX 88 TR BRAG JEUE

 (i=123.m; j=1,23..n).

(2) BARATHEACAL B . NTEBR AT bR BN BRI, Jaxt %
TR PR AT FR AR TR, (AR RFRAR 1RG0 —, DAJT(EHET LR 5. $
Tebm BN, AE AR ZE A AR AR AT 4 R AR AR 2

o TG e (4-1)

max(x;;)—min(x;;)

Xi]'
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xij = max(xi) Xy gy ) (4-2)

max(x;;)-min(x;;)
(3) VAT EARAIE . H o, ARG g BT R PR, &

yij =xij' + A, :/H\:EP’ A?’ﬂ?@ﬁ‘]@ﬁy yﬂf%lﬁ%%ﬂ‘]ﬁ%‘f’i ZIKYEXA =

0.0001. RjamralitEME (R4-3). TURE (R 4-4), FHEHTFEIEFRAE
(X 4-5),

ej = —k Xilq1 pijlnp;; (4-3)
ﬁ¢’k=ﬁgpu=ﬁ%;03qS1o

dj=1-¢ (4-4)

W = ﬁ (4-5)

(D WERFLEA KRB, FIHIDIBEREMAUT EWAT R AL E
8o (R 4-6. 4-7),

Uenv = ;’lzlvvj X Dij (4-6)

Ueco = 7]?=1V|/j X Dij (4-7)

4.1. 3 MERBAIEEE

MERYHZETRZANRGHEEANIR. EBRASAU RS ERET
Yt fekE. B R MAIRAN AR E AT, WARSAAERE NS
KEFR. ESHEERFMEKE, REGHERENESAFRGSHERGEL
DR AL A RAIR, e U AL B AT I ORI 5 DR IS KP JE 5 AR ) R AL
1. ERWE ARG A WA AT RRSERJEIN,  DAIX IR 5 B Y SR 22 35
AL BERY, PRI B P 5 B A R o, A A b2 i A 25 B A e 55 A0
2P, W, DUERSBIERT AR T R AR SRR I fRbE . A
MAE — & RS EAN, RYELAE KRB RN SR NI 4
T, AT RAFNAERI R RS, RS AT R & KRG K ET!

Y. EBRRGEARGRGAE_FWRMEE S, EHBRB A &EHEKRE. H
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Wb, AT ST R A P R B A SR A B A S SR B R BT . BRI
Ji AU
C = {Uenv X Ueco)/[(Ueny + Ueco) /217}¢ (4-8)
HH UpnpMUpoo B HNES SAT RGN LS KIESREL KR R
AXHK =2. 0<C <1, NESRASATRAKRGE, RN RS
HAEFRESE . HCARER ML RGUR EAKTHa K R I oTmk, Bltt, EfG
MR B RAREACFINIERL, TR A Y AR AL

D=vVCXT (4-9)
T = alU,py + bUpg (4-10)

X, 0<F <1, AWRGHMEIAKE. FEEET 1, 250N E5%
FR KRR R . R, BEEET 0, WIHMAKR KK, THES
HRKRGLGERBEREL oA E R, Hilfa+b=1. £ERGESL
DFRGIAGEE, FitHla=b=05.

BHERIVE R R AT LR A AT IO, A TR S ik o, I
S BRI o RVP T, IR G TR BE /D, SRS LUK
JEor R 10 NEG . FHARIEAES SV RIIRDL, W8 —5R N 3 MES
ST R R (£ 4.2).
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# 42 ESHBESLEFMRRRL TR

in i A FR S5 2 XS R R BeAH
D S5 Upnp MUeco et D Uppy AU,
Upir < Useo Wb Jm (ARSI SR it
09<D<1 MREWE Uy =Uep, WREFFELE  REHESREGF LA
Upny > Upeo 2 A B BRI U IR 22 5 3 ) 7Y
Uy < Useo R ) A B Wb U A B e Y
08<D<09 REFWH U,y =Ug, HREHFFRGE R I R SR 42 % [R5 B
Uy > Upco i) g =it | R P 28 B o 2
Ueny < Ueco b2 S piiig it TR BRI IS AL
07<D<08 HEWMH Uy =Uo, HWMATFHFRIBA  hRUPPIRITLTF RIS A
Upn > Usro ) e g R R bR 20 D A
Upno < Usro R AT o 4 VIR YRR o Al
0.6 <D <07 HHEWH  Upp =Upeo, FHBEFIRIPR WL PRI IR Y
Ui > Ueco G5 Ja WIZK PrRZ 5 e Y
Ui < Useo g a1 Sy R SR B S T
05<D<06 i U, =U, AHEEFESE WS EASEE5 RS T
Upio > Uso NS U= Sy P IR B i S T
Upir < Useo W 5 b NI S ioa g et
04<D<05 WIRKE U,y = U, HIWEFFFEAE WG RS EIZ T H LB
Ui > Useo Gor A R WG K B I Y
Ueny < Ueeo I ) A 2 B YA S ) Y
03<D<04 BERH Uy =Uy HELHFFRISE RERHHELGFRSE
Upno > Usco by Sty =i B R L HH S B
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RRRGY: BT RGL AR EEFLE BED

A E=EiE AR HRBEEH )3 AR T
(Uppy) (Upgo) (T (D)
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FBlo BRI (1 B ANt XAEAEAE B A RN 7 KBB4, R
NEIRH RS AR B IX AR BT KT

(4) PREERURR] o SEBURAEE BEAR 38 1 5 18 O ] JEE 00 ) 22 B rh A a7
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LRI APE T MR . A RIS E AL S, S SR E
PRAGFI A PR BB T . Pk H 1R 40 7 GDP [ LL B R R AR IR R B
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IEf T ], RFFAE AL PRIEAT . J— 7, RSl SRR ESMPTHIEHEE, &
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