53634 110 W OB 2 Vol. 36 No. 1
2016401 H Scientia Geographica Sinica Jan., 2016

Bl A SR AT 28 Rl 20 T I 245 235 K 3 78 % FEBRZN ML I 5 [J]. M BERL2#,2016,36(1):10-19.[Zhong Yexi, Feng Xinghua, Wen Yuzhao. The Evolve-

ment and Driving Mechanism of Economic Network Structure in the Changjiang River Economic Zone. Scientia Geographica Sinica, 2016,36(1):10-19.] doi:

10.13249/j.cnki.sgs.2016.01.002

KITAFHEFNAENEER LR HFR

e,

A, XA

(L YT PG 7 3 PR PR 05 2 e /A0 ) 5 Sl S 7 A S S, V7Y 9 B 3300225
2. AU R ARl 2222 e, Y175 R AL 210023)

TR AEAL T (] 2855 1K 22 PO 2 Ll A 85 | bl B - R 25 ) L QAP 43 HT 45 11 B2 X 1988~2012
ARRTT Tl 5T I 2R S A e S LKL EA TR AT o SRR W] RIT R TR 2 DR R M 245254 H A Ak
B, IRZEGT UL N ITT A SR 5 iR (L Y (7] 22 S JB A A0/ , 05 10 245 i 4 A A1 5 J s S B2 vh O PR AR
LT R, 220 R 2% B A O B, ST H O o L DX OB BEHE RS IR I A 5 “ A2 - " S A AT s A
JEE LI 5 R Ry , A o BEICTIT RO A 1] i/ I 22 7 AR 85 A 04 “ R o= 5 5 A S A P Uk
J& LN 1A% A0 T 5 QAP 73 Mt /R 28 T A BRkAl VB AR R 51 7 ML T Sl B AR AT -5 T
HE VLML IR KT DR 25T Ik 3R R 4 s S (AL T4

KRB B IE 5| IR A2 W28 0T s 2 U MR A5 5 KT 22 T

FE2E:K902  SCHRARIG: A

ZEUIR AR M 2R LA O AR L85G 5k
B, T A R Bl 1 4 A S 4 O T 4 AN [
SEY U KRG R, JE R Rl 2T
HR AR WA PLRGE , 2 W] B 2R 0 265 (4 A% 0 2 1R
O¥o ZEGTHRAR 25 i AR ARAE ST R R RE 1 5
A, ATLABE TR RV ) BRI B i Az
TR BUIR R , O IR G b A R sl )

FEl AP 22 57 10 2 M 28 BT 50 1 B B 5 5
E" E 5 B AR S YRR, BIFSE T 3T 1]
1423 6] D REEL AN G AR Ry M HRAT [ B i 35
Sl T ] BT B ARG 28 S R 1[5 N B BIF S R
IR Z P A I TEAR R B, (H 6 [ AP H e
(85 | L BB AR TTIE RRE D, S R XK 4 B
PERFSE R B 21 TR ke, [l N AR ST 52
SRR TR 3 =R I TIE IO E TS e T A T ]
ZAYRT I SRR 0T AR s RS T I
AR PR RS T 28 PR iR N R AT
Uy 1) 6 T RBOHE SCHET AR LR 7 R A

W H 3. 2014-12-12 83T B3 : 2015-03-07

CEHE: 1000-0690(2016)01-0010-10

¥ 72 s BRGSO 6T i FEAR L 5| ALY H )
iR RS 82 L 3 W RFNEOE - S i M R NES i oaa i s
W28 TIE AT . SR  E NS 22 T
B2 W 250 5T i A AL A 22 o dk ik Z2 oAty
ik (EXHEGERIR T 2 DRI R 70T 2215 B A )2
T A SR SE R RE S Hh 22 T IR 28 R 45 )T AL R A 5
(), 2855I 28 0 45y b B~ Hi RIS N2, B
FEITEE B Z A DG HD IR 23 (8] /3 M 7 AR
KL 24k FITBE &3 25 A
A SE A IR R TSR R B e P E 4
e a LS VAN S NN LA N N SIS
VL2 B B A JE y E 2 4 I A T
B RIT AT AL EF T R A 4Bk
T1 BT 255l 5 [ S8 2B RO B SO AT i
TR A PR PR A R IR T 3 A T
7R . BARITAF AR A At 2 25 S
TR R ST RS R 28 A0 R AR S —A
B0 948 2 T B LR DX, PN AR [] DX Js 2 [ Y %

EESTHE - [1 5 [ RPHA RS T H (41161021) R BH I -5 5 80T 58 2408 50 0 A S5 90 2 (VL V5 Vi ) T g ik 4 B 1 10 H
(PK2013004) %5 ), [Foundation: National Nature Science Foundation of China (41161021), Key Laboratory of Poyang Lake Wetland and Wa-
tershed Research, Ministry of Education (Jiangxi Normal University) Open Fund Project (PK2013004).]

AEE A 0l 5 (1973-) 55 VTP HEIN A, 20, EENF L5 il 525 MIBRIASE . E-mail: zhongyexi@126.com



10 Bl B4 R TLER B 2 D I A A AL SRS AL 5 11

IR B 5 28 T K IR B0 22 S AOR, DX el e g — 1
AR R ARIE I, NERRE A A ARG i) IR
AT IR o AR SCRIRIT 2R B A Mg LB 3k
AT RIC, BB IE S | T A2 R 4%
OIMTIFAE G ArcGIS Z5 [8] M J5 ik , RHRIT 4 5t
Il T 24 ) 22 B K AR AR B LR B AL A T IR
AT, AR R BT 28 By S B P () e A e e e
D — R R R 2%

1 WFFE I B IR S5 ik

1.1 B

s CE 55 B O FAKFE B Sk B i sh KT &
Ve &R IR T RL) , KT 43 23 (a3 Bl a6
AN N AN 3 ¢ I 1 B i B [ T
DMIRZY S IWEEP/SIIEE B8 MY NS 'E € 2
TF X AR T RE AT UX A e R SR 2 TR Y
— R XIER, B LR L LA A
DI T 28 % DX Ry HEAS BT Y 2 W DRV E 28 Bl 17
WFFE LA T35 N 110 g L F 3T Sk A
WFFEEATT , WSV B iy 3 T 28 [B) 22 B K R Vi AL
F HHUR A PR A AT AR
1.2 BHERIE
12,1 & 5uekEgs

B GOR 5K [ 1989 4F 2002 4F 12 2013 4F
Crp BT GE AR SR )2, SRy R DI 5% HE A B
JCHI—Z0rE  BFFE LA 2001 AEHBER L F 3k b
1.2.2 B [a] A I s B s

Ph1:400 J7 FEAl o BRECHE hy Femlt, 4T Gauss
Kruger 4% 52 6 4 , $2 WU T8 P45 38T 19 0 S 4K
o HF1988.2001 2012 KT A FFHT 11 AT
08 % DO P51 R AT TC O O o 5 3 4 il e 3 A
F14) 58 300 IO 2 50 v, T A VT 448 5 Y 8% 58 3 )
I, FF ArcGIS 9.3 B4 F- &5 °F Al H 2 8] 43 B
BB HE AT AT 35 P 43 A, i IO T 38 T T 6% B[]
A B B AR A YT 48 B A ST ]  JE) AR B
B
1.3 BRI
1.3.1 fBIES| JifsiAl

I T 28 R R et 1 A R, i < A
F B T T AU KRR 4T B
T EE B B bR, A AR R 2 BRI S AR
BB, 5308 T R i o i A A S R O,
DA FURIAR K A b TR DA 20 55 B &R (1) T 24

i 5 DX s [RIAEAE AR 2 i 1 R0 2 2 PR o AR5
FE T4 7% IR TEACE R 5 T SR A AT S5 M
398 T[] i ) A B, g e 3 T B ] A 6 o 5 17
BT E) 2R B R R ATAE AR XS S0, R R TR R
W26 I Tl 1 B DABR T © it o B AR IR T
J i 22 R F i ORAB TE 26 K 5 I S el R L
WK Taaffe (I SEUEMF TR E M 2%, 25 L B IES]
FIREHAL N«

g EXJE
CE+ETT T}
A PR i ) 28 B R R IR L, B E gy
B R 3k TTa A AT I i T, R 3T TR] G RS []
AR ES , oA T R DX TR B, PR3 T i A

BIN O, oA vand [ o A 7= B
FI A& 1E 51 7 5 8 35575 2] 19882001
2012 4F- 3 /> Bsf (i) W 17 9 R T ) B 22055 51 0 9%
I ZAE AT R £ T (a2 5 BT 23R &R
KRR LT 3BT RIBTIA T AT a5 Ik
TGP HR A ] 28 B 4
132 #EEMsrHrik
FE2 W28 AT e —Fh et # 2 LA R AR Ak
SIHTITIRE, 2000 4 LK AR BE 5 | A ML B 22 A 5T
i, R CHE UCINET6.0 #1448, b HAE 2 M
LI IR I T 2 T I 25 A A 7 1 43 HT
1) SRR . A8 bm S I 45 r 45 3k i ]
ZRURER R S REIE , 20U 25 2 B K, IR [
LTI R R THEAAN:
D=>7>"d(i)/ k- 1) (2)

i=1 j=1

A, DI RIAE S BE koA ST Y KB, d(ig) 3
SR A [ ESS Y P
2) MZEHLE . O RS ST Y A

2T ML T AR AL E A 3R ERBUE A B P
PE A O BRI RO o TSR RO S A
X I 45 1) 58 # PR EOR 20 A, B B R
I BEAH DG, DAL P AR XD

JEE RO AT LA o 5 Rt B O SSTE RE
J1o BEHR PR A O S i . T
AWR

5 Ei= SiPiGi, E;=S/PJG/ (1)

Coli)= ZXL«]- 3)

Ao, C,6) R i R EE R, X R IR G TR 28
DREFR R, n ST i 2R R IR TN



12 Hh B

B2 364

AU R A AR AT 2 T (] B 2 B R AR
AT LA IR T 0 AR, IS e — 3k i o SHL b S T
[ 2P B R IR . TR ARXWT

Cpl))= Ezk]gg) 4)
K, LG IR 0 g AT RIS T Al 77
TERIFERR R E 5 2,0) ) & AR IRTRE T3 i AT
a1 B HOHER

3) Bl -RGEER BT . Bl - 2 2
H 0 T A I R A A — b v S A AR
TR B A3 B R AR Z5 A2 W LA FH R s it — bk vl 7
L5 R 24 Hh ) b A7 Tk R AR E | SH DB O 8% v (1 A%
O R o A% B B A 0 — 01 5 235 ) A 3l Tl ) 422
K & J BF 5L Al @ 5 UCINET6.0 ' Y NET-
WORK/Core & Periphery it 17115,

133 QAP

QAP 543 Mt S LA 3 il B Sy 32 i 308 1o 75 A4~
1-mode 1 N*N B4 25 SR (B A ARALYE , 25 H R
AN R[] R AH O R B, P X REGHATAES B 50
T LA A R B0 ) 40 A Rl T LG B 2R A 5 A
SCANENA ST, Ry T BR AN [R) R 28 5 1) 1 49, 5
R IR 2ZE BRI A TR X 2 B IR 2R 445 1) 1 7 d 25 (H
IO 28 S WA KB R AT AL B P ] QAP A S 4 A X
2RI 22 W 245 (1) SR Sh AL 24 T AR SC A R 4347

2 RITATH AT M AL

2.1 WIREEWEEMT

1988~2012 4, K VT2 5 I T 22 55 M 45 A2 4k
BT 5, PO 2 25 g o T 5 4 T R O 4% % B F
0.005 2 2 J 3 K 22 0.427 4, Wl 20 5 e 2R ) 2 2
ST =R EN R T ER) 9 SN TR S AR VN
o F = KB bty P B by (] o 26 2% 5 43 A ]
TR A PN ) 2 5 i 2 S B KB i /NI S ),
AR 2 AR > B> P R A% SR 5 My (]I R AR AN
iy, R B 2R PR K &R A AR AR T 5 b Rk T
Z ] AR VGG | Py R ] A A I R AR B
PETF, HbT [B] 28 55 B 2R W 45 9 R A S AR v >
AR > R PG B> U > P RS> G AR ER T 1Y 43
M JR o AR 2T M 22 1 T SR B 5P HY
BOFNRERY BB B 5 2001 4F , 0 3 anf v 1] (1) 28 5%
I 2R IO 265 5 5 s 1o T rh Al s N R R, — TR
B AR 8 28 5 b 8 Sl Sl A FH B i, LK g
i XA 4 AR SR S e 78 o AR T R I T

] 250 3K 2R A it e 31 8 3 AR VR L 9 — T
WUV C I T 2 A TR JB O & (X Bk i
BRI R R, XSk — A & e i AR 2218 52012
A RN AT M HE RO B, X R A v
TR T A IR R 2% 1451 0.812 1,0.199 1, i
2535 Mty B TR IR A P A B B DX A7, X AR
W 2R P IE AR L B T, X PG A T A I &R
WA R — 2D 1k . PO e iy A B i 58 )
G E) g R 0 G X A T A I R
5370 5 22 2012 4, 6 3R % 843 100 0.103 8
0.093 8, {3 (% IX [ Bk & 1) 5.28%F11 4.8% , L B B &
ARG — Dk,
2.2 WSRO PEERE M

1988.2001 F12012 4%, Ik 113 & rfv.Co AR X ]
43514 (0.001 846,3.849 59) .(0.001 009,3.133 59)
(0.000 738,2.232 29) ; B 3, X [A] FF 22 45 /1N 3¢ B Ik
T RE PR 25 S B W A /N ST 2 BF ER Rk
TOMR, 2T R M4 I D, 3t
LT T T S R 3 AN B A v B L R K
T4 5 AN =MDk iR 2B TS, X T
XA AR , 8B 48 R Iy e T, XHE A~ 22
T I 28 EAT B 5 AR SR S 7 5 i R B TR 20 47
ST 2 Ry e T Y ST A A S T
X3 T B H O M R AT B B A 22 (AT, 45
7N 1 1988~2012 4F, Ji vl 34 - A7 4% Jr 347 FH
SRR A LR X R — A R E 4
DX 2H A 5 TR T P e R R VR e s BT
O 2R A /0N 1 PR AL R e i — e s LA
VAT AZ O R T b 400 X7 7 A 1 a2k Rk
AP 55 A b DX (FL R 2 DX P H At 3 T 5 )
(B , LA TV Bl R /IR 4R X7
BT XSGR 3 X, 12 32 M AL T R T 4T
LA S Ik T S AN R A R F S e . T
JE TR U MRS S Y 2 2 I T ) 422 B 1K R Bt o Ik Tl
CEA ST R T e s 38 3K RO TS BT fin 5
BT T O AR

3B (BT DT 3l A e PR R A3 S Sy
(0,0.575 368) .(0.000 003,31.382 9) 1(0.000 006,
7.328 35) , HAR Ak & B X el ol A o0 M R B
D3 7 ¥ AR S5 U XT3 4 3 A B B, 45 b AT
BB ] B AR o XA O ELEA T R R RS
KRR T, 259 B 1988 4F A M i
X B ZA TR = X 1P R T A O



1 Bl B 5 AR VTP 2 U 0 25 R A B JLBR LR A 52 13

e 55 52001 4, i {H X 76 K = A b X5 Bl SR 4
NS T e VT3 T 7 A VT H e SRk Tl A i
o VL A S R T A 2 R X, DR AL
T IX el 0 A7 (4 DT B ER BT, 7 A A
MOV 43 B 5 2012 45 XS N T AL T AT
T EL RIS Ry ER A B IR S LXK, v T
PR LBEBH EL A R B 0 A 5o B i R
W L R R, T = A v (8 DX el e — 2k
Ao 3/EFEITE N, TP XA SR R B
RV (R A S, 3 5 b [ 20 0% R 1 6 5 4
FERAE S IE AR A
2.3 Bb-IE SRR T

FE T I 20 T B R A% 00— 100 5% 235 A R
HH 2 4 A A0 S R 2 s IR R a4
AR A B A A A Y i K i 23 AR Bh AN
AR Ry 5 1 S L R B X R T A e
TR EPE AR, 1988~2012 4F , 31 T A% 00 BE s
221 0.089 T [ 2 0.045, AE 735 % 0.056

A A

I H:3.84959

R 22 0.003 5 156 B VT 28 55 7 P SBTIT AZ 00 B 1) 4 %)
25 5 RN 25 S R g NI T 2 T I R S
6] 73 A1 4 T34 o 3T AL O BE s 3/ B[]
Wrie T, 350 BE T 6 7 &R B 3 AR Ak s
6 3k T 223 (0] 43 A7 F A2 SR 1) 4 2, T R 7Y
TEREH 1988 4F A0 S F 1T 6 1 3k i #4 b Ak
K= A 430 B T8 N BT N
KR 52001 4F A% 0 B2 JE TR 6 4 1 3T 4051 hy
A AR IR RN BN S TE 52012 48 HiT 6
PR AR A AR R R B KU Kb
%0 BE 23 8] 23 A P (P 1) 27 - 1988~2012 4R T
Ao B (3 B 2 4 /) 5 DX A% 00 S (L IX B
MERERX 2R R R R 5
U BE T Pl R /D7 ) /N 2 AR
AT 2012 52 2R EH Ok =) o

£ UCINET 3 SCHE N, DASCT A% 00 i 2Ry i
Attt 2E B 3 A S (R BT T T A9 A2 0o -3 2 5 4 T (T
2) . MNEEMIE A RT  1988~2012 4F , KT & 554

0

I H:2.23229

I H:3.13359

QSBQE)EEP L & L:0.001846 2001£":EEP L ‘HE L:0.001009 ZOIZQE)EEP b lﬂa 1.:0.000738
N
A 0 400km X 0 400km N 0 400km
L A
I H:0.575368 I H:31.3829 ‘ H:7.32835
19884 A Lok L0 L] 20014 Lt L0.000003 20124 ehua itk L:0.000006
N 0 400km N 0 400km N 0 400km
3 A " A A A
-y

R

H:0.443045 ‘
L:0.000161 M

19884 A% B

2001 4% FE

I H:0.273377 ‘ I H:0.146853
S‘ 20124 0 BE

L:0.003134 L:0.00569

BRI BEAF T s PE B0 25 [R] A1k Jo)

Fig.1 The spatial pattern of cities” centrality and coreness in the Changjiang River Economic Zone



il

364

s

14 b B}
VB .
WL ONEKTT MU oy
'*ﬁfﬁ cmEw o X o Fez
o i e o SRl B
o R BB L /’ o
Y mm Pl WL
o WA s s Pt
pom g R . © T W g
N o i L o P
ol RN L amn e
"W @ AN MW AN M
. 5711 g i : B
.%,%Wm A . WET WM 28 | g
- . STHTEER i KD o i B
M ,l@,,.‘.‘ﬁ\w&ﬁi R WL o gpp
OSHET Mo gy O sy HELT FHMT . g
o TE ?E;ﬁ P T KM e
ot TR e - mema SRR
< BmMA . * T gy CEHEW 5
N T
N L f’Lm.ﬁgm\mﬁ;m i
TR WA & gy EBT * KR 19884

A )

2]
3 g

A,

Zs
HR T

2o

PR OAZ L | SOBRAZ L BE R
K2 KITATT & T L - 5 A b 878

Fig.2 The evolution of economic network “core-edge” structure in the Changjiang River Economic Zone
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Table I The mechanism of economic network in the Changjiang River Economic Zone
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The Evolvement and Driving Mechanism of Economic Network
Structure in the Changjiang River Economic Zone

Zhong Yexi', Feng Xinghua', Wen Yuzhao

(1.School of Geography and Environment, Jiangxi Normal University/Key Laboratory of Poyang Lake Wetland and
Watershed Research, Ministry of Education, Nanchang 330022, Jiangxi, China; 2.School of Geographical Science,
Nanjing Normal University, Nanjing 210023, Jiangsu, China)

Abstract: The Changjiang River Economic Zone is the second largest economy belt, followed Chinese coastal
economic regions, which has the most competitive and the great development potential. The development of
Changjiang River Economic Zone plays the important exemplary role and is strategically significant for region-
al harmonious development, new urbanization construction and ecological civilization construction in China.
The analysis on the economic network evolution of the Changjiang River Economic Zone can effectively grasp
the stage of regional development and make up urban and regional developmental strategy. With the aid of
UCINET and ArcGIS, this article analyzed the evolution of economic network and its driving mechanism from
density, centralization, “core-edge” structure and QAP (Quadratic Assignment Procedure) analysis based on
economic construction data of city during 1988-2012. The result shows that: economic contacts’ network struc-
ture tends to be mature, cities’ inner cohesion enhances in three sub-zones, difference continues to narrow be-
tween sub-zones, and economic network develops to be balanced gradually. Network degree continues to de-
cline, shows the tendency of many cores and forms the spatial pattern which contains three "highland", one
"highland interlocking region" and one "low interlocking region". The areas with high value of betweeness cen-
trality have an obvious grade feature which experiences three phases: equilibrium, non-equilibrium and rela-
tive balance. The core-edge analysis shows that the difference of cities’ individual core-degree tends to de-
crease and the zone shapes plate pattern with high core-degree. The city with high core-degree has a change
from “Big size but little” to “Small size but more”. The “core-edge” structure of economic network was divid-
ed into many blocks which include the middle-lower reaches and the upper reaches of the Changjiang River.
There has many core-cities formed in each block and the number of isolated cities rapidly reduces in the eco-
nomic network. Economic ties remain to be strengthened between the two blocks. The economic network char-
acteristic is roughly consistent with the situation of economy development pattern in the Changjiang River Eco-
nomic Zone. The QAP (Quadratic Assignment Procedure) analysis shows that many factors drove economic
network to evolve and optimize which contains transportation way s innovation, economic elements agglomer-

ation and diffusion and construction of urban agglomeration, economic globalization, etc.

Key words: modified gravitation model; social network analysis (SNA); economic network structure; the

Changjiang River Economic Zone



