5364555 o
20164F 09 H

oo R e

Scientia Geographica Sinica

Vol. 36 No.9
Sep., 2016

ARHE, BE2F 4 VLG G UF - PR & AR Jm) M i A8 1] b B 2#,2016,36(9):1408-1417.[Zou Hui, Duan Xuejun. Pattern Evolution of Economy-environment
Coordinated Development in the Changjiang River Economic Belt. Scientia Geographica Sinica,2016,36(9):1408-1417.] doi: 10.13249/j.cnki.sgs.2016.09.014

KiIIZFEEF-NENALZRBERLES

¢

SE, B E

(1. W ERABE R s LS EAREIE T, VL0 B At 2100085 2. FpERR2EBE K2, LA 100049
3. P E Bl A B A 2 TS SR, VU B A 210008)

TRl 205 5 R R G VMR R SR BEVPAR , S0 T VT2 55 2 PR DI 6 Jo F) Pl 2 38 A% Sy, DR 22 %
LT R RS Qe SRR BT IR R SR IRV o BIFSEaR : 25 MR A JR B s ) 2 S W 3, R b
DI T Hh st DX, 3 YT DX s ARV T X e B PR 2 32 3 i =y i DX R Db 4 23 ik
T3 8 P AR P B A R T IR e LS R AP A D5 VPG 5 1 B L R R PR R A S P X K=
PR O IR 2855 M LAR SR ™ 2, AHK = A G XTI 2855 05 52 T o3, rh o st DX IR iy 2 B L1 1
FHITE . Tl K HERC A E R TR U i 22, Toll SO HERCER 33 KA Ay o I s AT A 22 12 K
ARG UL PRI 3 S U AR B 5 Tl SOLHE b A AR HE TR 23 A% e W)
Bo RILA R 5 EdE N3 -5 T R )82, — R EE LR 1T DT K HEROSHR TR 5
BRI o i, AR ST R 5 DR AP XU (i i , BB el TR A AR AL 5 Sk Wbl ry 2 B e 20 B i b B
WEHT A 2RI T 5 T S d ™ A B B2, M A 2SO W R 45 5 TR £ A i

SR K VLAY s B0 R s PRBE TS Y s 2P - RS DM

FESE: F129.9; X50 SCERAR RIS :

PRI R AT K R B AA A R N A
FER A, & R T LAfR E 28 5% 1 i, o AT LU BH A%
KT RN, BARH IR R E BN EFEA
(92 N ESEA & I VA wayd N AP e (ED ¥
KIS B S g, AT P NIR B 5 24
R RN EENE, B LU Tk g,
R 28 3% 8 5 PR DR P S X 37 48— L R Bih il A O
F, EANCT AT 5 X R RIS T 20
gi vy [ RS U 4R T 20 tiE 4D 70 4R4R, Horb
IR A2 R EE B SR, B 251 X it
— H AR SV 2 2 50 B AR SR IE T 36
BS540 R R Z A U” KR MAAAEDY, g 4%
BT R TS IR PR T 42L& R 1Y 8 2R
e, E AR AT 2 ) TR 2 0F A
23 BRI BRUE AR AR 2 0 MR DGR, Wi
- -2 0% U - IR -4 0k Y A -2

W B :2015-12-23; 41T B3 :2016-06-29

CEEHE:1000-0690(2016)09-1408-10

75 RPN B 52 R 73 SN N I 2:3/ Sy
1] - PR BT A JF HA 2 5 DOBT 2% 5% ] (Neo-Ri-
cardian) LA A AT SRR SmIH LT &
JE TP B AR S B T VR R AR A AL T
ZEU R B A0 IR, [RIR, E X ks B
S REE UM BE RPN 5 T2 28 B T — 5 O 5
ety PP TR R EORH RGN 2 AR R
FECHRUOS P AR A0 GM(1,1) JK (0 AR R0 2055 |
FERPEW S B G2 ik A4 00>, O b
00 5 Bl IR BE AR B[] 1 A AR A T 2 TR1A% )R B
G/ [l M T ROBERIF SR 452007, I &y
FEr R E 20T & v BT A ) R i A
R RAT A d i LT B — 50 AR, It
LA S AR I SEA T YT A L e o
B o RIE, VTG K B3 I A AR S IR B T R A 4 [
() HL AV 28 L 32 R, VT2 5 “ MBS AT 1

HETH . [H K A RFR=A 4RI H (41071085) . [Foundation: National Nature Science Foundation of China (41071085).]
AEZ A 4BHE(1989-), 5 WAL KA, T AF g s, E B I & 5 KB AT5E . E-mail: zoucas@163.com

BIVER - Be2= 42, 9T 51 B-mail: xjduan@niglas.ac.cn



91 AR AT R TR 2 U - PRET UM S R A Jrg S JH AR 1409

LB T DL AR YT 28 e S ] 2 U R R Y R
I AR BRI HURIK , HL2 % 55 1 B
AL T ST N2 4 S B P
PR SR R A TR X

1 Bk

TR R G VMR PR R R
K, A SUNXIBAT FRESAE T RS
i 4% H B R AR AR S s e A P R R
2T SR L TR PR R N i e ad
SNASPRR RN AT T RE T RS ALGS
KT B G5 T RS A K45 Rt
1T RGN R R EEPE .

11 kR

T Rb e T HERAE M S R X 1
W], 456 O AT FHOCHIF G A0 P33 R0 (R 8 A, A 4
FRVMR R . SRS (AT asil & 5ris 15
LT ES A TABPR IR T T R B L5 A K, 5%
15 9 SR IR P 2 AR AR LI T R G LA K
(1), DA RIS BE b s %1 2R 45 ) SE Bk
DRMLER A, Hd  FREE IS YR Y 3 TiFgbn
SR g AR, HARE A IE 545

R1 GHSHPRTFRASANREIMER
Table 1 Indicators for evaluating economy and
environment subsystems
TRG AR 55
2% 4Vl GDP, TolE P, LA
ZePREEHy H P Y GDP HER, #5 = l, GDP LR
ZEFIE ] GDPHIRAR, Toll S IR, AR bRl
FHANGE 425
2R A3 GDP 3 Tl S0, AU A
WEE PSS TR KR HRRCE, Tolk SO, HEf &, Tl 4
k) 2B
LA V5/RACHY B bR AT R CE AL R

1.2 PR SEERRIE
PEHUCRKAIT 25547 (948 211 TP AY 108 N3 g% L)
IR VE AP AT Y, MR DL TR T X
BN BRI AT R RS5O HAE
SR AR A ST Y s B AT | BRI b S B VT8 B
2R BE IR UM 23 [RIREAE . 1 2000 4F LISk X

AT K R A S In™ Y, 5 E 2003 4F
2007 4 2012 AR NP R RI 1 05 . &0 53R
Bl ORI TP E T G AR A (P E S
BEITHARYE) R (RITAESE)™  JF45 65 H g LA E 3kl
TR G HE S TR B IE S Hh 7
1.3 PR

B, T REL K- BRI ThRE
AL I, R 32 W5 A A A A B S A
TRGEMEE KTV fx) 5 g(x) o HU AR
JEEE . DMMBERTHARBIAS 2 | TR R AR AL
i By s ) 2 A A S SO A A R
RT3 )15 B 2 R G A AR R A R
AR S SE O AT A S FE i AR TR U020 RIRIANTR

k

S(x)xg(y)
{[f @) +g))2f
o, D R R R ;o BT E BREL, B AT
53 ESEEE, la=B=0.5;k NTTW R,
E=2,0k=2,

PR, R PR & 2R AL T T W 4y
Mr 4 Ty 4 07 ST BE U] & R B 0 25 i) 22 Sk
WRAE M 2 Jo X R T PR e F R e A 140 e AR
P51 53 A bR B AU E DR 2 R 0 28 18 e K] o b
WE. GBSO EE R PR R SR R (B 61 T 0~
0.8 Z[], A 1 B ELET X5 AT HoE A I IX ) 9 &)
I3 ARPERL AR UM K R FE X [E] [0, 0.2].(0.2,
0.4].(0.4, 0.6] 5 (0.6, 0.8], & Yk Xl 43 > = Ji£ 5
Y AR IR A A PR AL g B b A
2 KITAPFH AT -FRBE I A et
JryiE AR
2.1 ARBEREERSRBEEY

AT LT 48 T PRI MR 8 28 [ Ak JRy i
ANE i, 3 AR ST A5y T R R R B e s (M M
(2003 4)0.795, I AH 4 0. 2003 4F, Bip & Jre i
B R 0.795 (FM) |, BARME A O CFE R M) 5
2007 4, e =i {64 0.763 (T8 ) , e AIREM O (R
B ) 520124, SR 0.771(TE%)) , S fI{E A 0
(K SRFEAR) . HpE KR FIHEELE 5 K —
FLAE T AR KT, S 20 & 2 13 6 B R 1 A1 1)

D= j [of () +Bg()] I[

@© Lk BT S M T A 2l 5 BT, L 2012 4R AT XA 5 53 R B PP X G AR — B, AR SCRIF IR AR AL 5
AT BT O T 2011 AR BT MG ) o ARVEZER AL S L L) FATELIX (A 4E BAIN A ) T 1304, BEH 108 A3 T 7 % S B 5 1

DIE/R s



1410 b, B

B % 36%:

T U Y U A K R B AE 43 0l R 0.420
0.380 £110.379(2003 .,2007 A1 2012 4, F[d)) , kb F
IR Dp el 2 5 A1 S R R B B

WG 3 ST ] s P i SR R R
B e BIHE TR MRS IR a7t
YRR S ik sl R X, 454 5 9..39 £ 60 1Mk
7, 2RO A T UME & R s (- D . T
o T8 2 BRI 5 B PR 28 55 P U R A ) R
] B e AR, TR TR b X 5 i 2 M IS, 38 3 780
X2 W22 0% K e 5 PR B HE S IR R R S I
R FHE B B ES L e db SR,
DL R A VDA b 5 AR AR TP AT e R
BT BT DU A5 % S AR AR T 4 A o A R
G, K53 o A TARX e ) BBz L X

25 [ KOS ARDE S X, TR AR
K1 RILE T 25T PR b A R BE AR T

Fig.1 Change trend of economy-environment coordinated

development degree of the Changjiang River Economic Belt (CREB)
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Fig.2  Coordinated development degree of provinces and provincial capital cities in CREB
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Changjiang River
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Pattern Evolution of Economy-environment Coordinated
Development in the Changjiang River Economic Belt
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(1. Nanjing Institute of Geography and Limnology, Chinese Academy of Sciences, Nanjing 210008, Jiangsu, China; 2. University of Chinese
Academy of Sciences, Beijing 100049, China; 3. Key Laboratory of Watershed Geographic Sciences, Nanjing Institute of Geography and
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Abstract: Resources and environment are material conditions of economic development and foundation of hu-
man survival, which can promote economy development, both hinder economy development sometimes. In the
long-term practice and study, people gradually realize the importance of coordinated development relationship
between economy and environment. In recent years, the Changjiang River Economic Belt (CREB) becomes na-
tional development strategy, which ought to take task of driving economic development and shoulder responsi-
bility of ecological environment protection. In this article, we firstly evaluate space and time patterns of eco-
nomic-environmental coordinated development in CREB, and then analyze industrial pollution emissions and
environmental quality situation of CREB. Results show below. Economic-environmental coordinated develop-
ment degree reveals spatial differences that degree of the eastern CREB is bigger than central and eastern re-
gions, and regions along the Changjiang River is higher than other regions. Regions with high coordinated de-
velopment degree are mainly located in the Changjiang River Delta and parts in the capital cities of central and
eastern CREB. Otherwise, regions with low coordinated development degree mainly are located in Chongqing,
central Hubei Province, the northern Anhui Province and the southwestern Yunnan Province. Industrial waste-
water discharges mostly in Chongqing, Suzhou and Hangzhou. Cities with coordinated development degree de-
clined mainly are located in Jiangxi Province and Sichuan Province. Economic status of cities in the core of
Changjiang River Delta is still prominent, but that of peripheral cities in the Changjiang River Delta is in a
downward trend; and economy level rank of some cities in the central and western CREB rises significantly.
Chonggqing, Suzhou and Hangzhou are the regions which discharge industrial wastewater emissions mostly. Re-
gions with most industrial SO2 emissions reveal three concentrated areas where are “Z” glyph area in the
Changjiang River Delta, southwest area and central area. Shanghai, Hangzhou, Nanjing, Nantong, Xuzhou dis-
charge industrial fumes emissions mostly. Cities with poor air quality are located in peripheral Changjiang Riv-
er Delta and central and eastern CREB along the Changjiang River. Section water quality of Changjiang River
upstream and downstream is poorer; nevertheless that in middle is better. Three suggestions put forward for
CREB development: 1) To shoulder the dual responsibility of economic development and environmental pro-
tection and innovate system and mechanism of CREB development (e.g. green GDP). 2) To promote down-
stream urban economic transformation and upgrading and foster new economic growth poles in the upstream
and midstream of the Changjiang River. At the same time, cities in the upstream and midstream should transfer
concept of economic development from “race to bottom” to “race to up” and avoid serious pollution transfer
in the industry transfer process. 3) To implement the most strict management and legal system and build dem-

onstration belt of ecological civilization.

Key words: the Changjiang River Economic Belt; economic development; environmental pollution; econom-

ic-environmental coordinated development



