83T

5% 3
2021 4 5 A

Vol. 37 No. 3
May 2021

B S N O S R = s

Geography and Geo-Information Science

doi: 10.3969/j. issn. 1672 —0504.2021.03.018

WHRBRFIAZX = EKURT
SRFBIESEKIFEE

SR R

oty B0 0K 2% B S i 24 Bt L LI R H B 2768005 HBATH [l b (W) MR 55 AR S i R S0 L IR H B 276800)

T WL 2R A B R T 2 177 ol Az 285 P e 2 358 A A Jay B A T RIL 8 X 6 TAT 4 30 10 2R 48 587 H Sl RE R il LA LSE 38
o BT RSP Pl R GE 5 AR A PR IR AR G A R L R A R T R DXl A 2 Al R 5 I A 4 AR AR
F I FIRE S U VR L L2 5] 18 R SR 20 A e B R R 45 Tk X Ml A A A I 2 O3 SRR AE 5 IR Bl R R BEAT R Y .
AW 12006 —2017 4 1L ZR 48 R T 5 DX 7l A= 2 A 7K AP 5 < M A8 i 4 77 ol 2 8 AR 285 BR 5T AR 4 1) 1Y) 58
HAEFPLE I A FEAE B Bt 20T 5 o % ol A2 25 AR ATS AL T 40 20 % R i) 39 5 2 BRI T 6 I 7l A 285 4 2 8] 23 S AR
03L& BB MAFTER WA % W RIS :3) 2% R RAKF SR 0 5 BUN A E R S E RS 7, /7 32

AR ) RS v T B PR R L AR A FR A T R Dl A A A IR 25 20 S AR R 22 b S e DR 3R A2 AR i 4

BFEM.

REEWR 7 AL s 23 20 57 WK PR A B BE 5 LD 2R A R T R IX

hESES Fl127 CERERIRAS : A

0 Blg

BB B 1] 7 ol Az 7 A58 5 ATS O 5 B R T
FE 55 BE IR R 85 45025 U0 R L A B A% S8 A0 SE R 22
PR A [ B ok — R B AE S IR R . 7l
Az 2SI 45 K R A 5 T RE AL 2 AT 8 T 2 T
RO 5 A IET R GE 2 8] Y B 4 IR 2 L ol i U Sk B
R T BE o i) 2 7 25 203 R o 15 G 3 B e
R B IE S0 A IR B I sl 1 AT e X S B &2 3
Wi A MR WA ML —. H AT E A
Hhaf B X Tl AR S A I 5T 2 B A T LU 5 T
D PTRAEAT . 77 k28 S A HE A& fe R IR T L
W e AR AR B AT L R 2 25
A AR I AR S R TR
GrEfb k=M B AW EE 5%, DR
WNASHI k. WA 2 0s A SRR
W ST 43 T 7 L7l B DX A 2 R T A A
DA B A 25777 Ml 3 A 19 20500 4 A DX 1A 5 UL 19 0
PR 5 Il PN 25 32 0 ok oo oz 4 A7 i dl
ALER ST S R B B A AT A T s X
DA e A AT il 2R S A KT AT T
s I BN R R A R S 3) 5w R 5 9K Bl

W B :2020—04—23; f&[E HH:2020—08—01

XEHE:1672—0504(2021)03—0128—07

il o FRTXE Tl AR 2 A R W TR AR A TR 22 A X 38
BRI 5 b g Ay T & R R KT 5k 2
o R IR R 7 TR B AR G T R RR
DAL S AR AR B A L e 8 A8 T T R A O
Wig.

e AT BIF 52 I e 09F 50 IX 3k 2 BR S 4% 2 9 A7 B IX
Sl o T T T AR ) R X R AR ek N b o TR A
& Y L 7Y X sk —— FR A O R X P Gl AR A A
“i AR R LB RS R AN 5 TR B AT S
AR ik = 2EZ A N 875 A )52 0 TR 5 5 77k
Az S A 23 4% SR o3 S VAR LA FML A LA B 2 A 7 0K
Xtk AR SR R R LE A R ALE . 2T kL AR
SCRA AR 4 BR A T e DX O 584910 X 0 FH i B 2 v 1
7Y 53 i 3K SR T AR R 23 A T vk o 52 ) 1X
b 2R S A I A AL o S LR R AT T O ME R R
JEE WL A+ SR FH i B A 00 e A TR RS 7 ol A S AR I =S
{78 A% SRy 9 B Sl BIL AR o LS O Ll AR A X Ik 1 i
e RUAR L5 4

1 HARRS5HE

I S (B el S - B N s | B A
B Il AR A R G T K B A S S,

EE&TIR :ERARFAESTH (41801105 5 INAR A H AR 41 H (ZR2018BD002) 5 I &K 4 # 2Bl MR B 52 5 H (18DJJT14)
EFER N W EF 1996 —) Lo AL AFgE A, EEMNFH W ASA TR . * 8 IH/E#H E—mail: guolyd45@nenu. edu. cn


Administrator
Highlight



55 3 ]

8RB S S ERAT A R A BRI T e X7 ol A S A I 2 43 S R E 5 3K 3 (R R

5129 7T

B & LD AR A8 X8R 28 U R R 0F N TR B B LA B3R
A K S 32 B2 AT R B L e g i K S i R AR e
v Z5 A T AE s AT 5 AR S BB AL T G FR Ak W
L. 2018 4F [H 45 Be 1L v« 1l 745 45 37 1H 3h g 55 e 25
B S X AR T ), S A L AR AR R
R N A e OB S RS il K
K R EALE . BRI R XK R S AR A
KKK X G0 R L RN H B RS K,
58 7l AR AL B 25 40 SRR AR 5 AR B I R U
L, R AR A F AR R XA ) BRI A X
VLRI KAl 1T ARG XD AN 40 S S L
J& BB A RT 3R A5 M R i 3 HE B R 2 M L R
FETT AR X AR SCSEREAS, 2017 ARERFFEIX
GDP 2% 3. 39 F470, BN H A5 96575 A, 430 o
ZRAE I AT 259 FN 59, 74 % L Sk itk — 45 18 R AN [
D37 ol A S A R B 25 A S R R AR L S SR 21 ],
R IE X R 4 A & P LD & V6 R © K AR R I b
X®,

A ST FE I B R 2006 — 2017 4F , WF 58 5098 5 F
2007 —2018 4E( T 48 1+ 4F %) 1 K G i 4F
SO RN AR A 17T A AT GRS S 50T
.

2 RAZE

2.1 HEHRERSNERE

7l A A AR K W S5 A o A R Y AR I
By $ I8 A 2o D BN AR AN IR B AR G W) A ER A
o A 3l s AT A TR B BT AR AR AL S

IR P A0 SIE £ 1 KL i) S AT A B AR 24 AR Y R A
KA, ARG S ES S R 5 W E g M.
I o % 72l 2 25 A B 2 DA B L= AR S R G ]
o k& bR Uik 2R A S5 ESHA RS
HEAE FBLE AT S 1) . A % SCHk[11,24 ], AR
RGN RE AR AT LM B AR M A T, Ml R
G 55 4 A5 PR ZR G0 9 O TR L AR A RR A O & X
A S LR G E N R bR IR R (R D, BRI &
KR A [ B 2T kT 439 X I8 A 2527 4 i LR
1255 H AR AR ™ B XA SRR B X 8
O Al K e Ty 2 AR v IR B R A RO R
5 U5 PR B SR T BE A DR B AR 7 o R 2 1 45 4R
e R A M55 Drhk . B, X BR R & X P20k &R
S5 (0 DM R G T 0l R G kAl R RS Rl
b 2548 A B ITAN ) IR I Y T Al R G AL &
JR K- (e & R o i 5 30 AR VR & TR K
TEAN) s e Bk /ARl £ 355 5 GDP HL (A =
P S I S/ GDP (A, | 72l 45 My 25 24k 45 %1
(A AR A AN A (A .GDP # K3 (A5
ANFE bR X 7l FR GE N DA i o BR A A KR 2SR
52 R G0 VRN AN EE S 1 AR 25 7 i 22 0 1 R A 7S R
FREH CES BB KN K ASHE R G A KB
BRIV 3B N EE R [ 7l s 47 R A B R
MRS B IRBE TS Y IR J1 (U5 Y HE K SE R » 3
YUK A it FH 58 B (B ) A B 5 K B T AR (B, L A3
A< W B 3 AR AR (B, ) B GDP Tl B2 7K HE il
(B) A5 Qa9 5 GDP L& (B:)5 et
M AESHE RS .

1 LWREARIARRFWESRNHKELEEGENRIERER

Table 1 Comprehensive evaluation index system of industrial ecology in the restricted development zone of Shandong Province
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Fig. 1 Score of industrial system in the restricted
development zone of Shandong Province
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Fig. 2 Score of ecological environment system in the restricted
development zone of Shandong Province
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Table 2 Coupling coordination degree of industrial system and ecological environment system in the restricted development zone of Shandong Province
AE A 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
754 0.2682 0.2329 0.3084 0.2669 0.2998 0.2558 0.1973 0.2554 0.2482 0.1651 0.2726 0.2237
E=Riihe] 0.2774 0.2339 0.2709 0.2892 0.2782 0.2558 0.1950 0.2754 0.2876 0.2429 0.2762 0.3198
IR v 0.3804 0.3575 0.3758 0.4037 0.3993 0.4025 0.3409 0.3786 0.3640 0.3618 0.4048 0.3925
IR FRHIJF&ZIX 0.3087  0.2748  0.3184  0.3199 0.3258 0.3047 0.2444 0.3032 0.2999 0.2566 0.3179 0.3120
£3 WHREAMRHFERZ AN Global Moran's I $5#
Table 3 Global Moran’s I statistics of industrial ecology in the restricted development zone of Shandong Province

F Ay 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
I 0.2562 0.2671 0.2496 0.2178 0.2871 0.2674 0.2151 0.1041 0.2774 0. 3754 0.2642 0.1968
E(D —0.0139 —0.0139 —0.0139 —0.0139 —0.0139 —0.0139 —0.0139 —0.0139 —0.0139 —0.0139 —0.0139 —0.0139
AQ)) 3. 8486 4.0105 3.5427 3.1048 4.2232 3.9644 3.2562 1. 6998 3.9936 5.4140 3.8031 2.9741
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Fig. 3 Spatial pattern evolution of industrial ecology in the restricted development zone of Shandong Province
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Fig. 4 Spatial pattern evolution of industrial ecology growth rate in the restricted development zone of Shandong Province
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Table 4 Detection results of industrial ecology factors in the restricted development zone of Shandong Province
M 2006 4 2012 4 2017 4
MY #de BR AHEE REAFREX B BRE AHINE REFEZX AR B ABNE RHAFRKX
X 0.3611 0.3076  0.5801 0.3548 0.5610 0.4094 0. 8706 0.4341 0.3404 0.1736 0.2738 0.2093
X2 0.4631 0.1579  0.1601 0.1017 0.1922 0.0851 0.0768 0. 1464 0.4759 0.2212 0.7401 0.1541
X3 0.3873 0.5959  0.8512 0.5506 0.8820 0.7142 0.9245 0.8273 0.8412 0.8000 0.9341 0.7670
X4 0.2945 0.0803  0.5345 0.1116 0.1499 0.3824 0. 1454 0.1893 0.3808 0.1019 0.2627 0. 0654
Xs 0.1456 0.3531 0. 6980 0.2235 0.4742 0.2734 0. 7380 0.4317 0.3665 0.2937 0.5184 0.3364
X5 0.0814 0.6172  0.4462 0.2535 0.1323 0.1491 0.3007 0.0378 0.1851 0.0670 0.0481 0.2151
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Spatial-Temporal Differentiation Characteristics and Driving Factors of Industrial
Ecology in the Restricted Development Zone of Shandong Province
GAO Si—qi,GUO Fu—you
(School of Geography and Tourism ,Qujfu Normal University ,Rizhao 276800 ;
Rizhao Key Laboratory of Land Spatial Planning and Ecological Construction sRizhao 276800 ,China)

Abstract: Based on the scientific connotation of industrial ecology. this paper comprehensively constructs the evaluation index
system and evaluation model of industrial ecology in the restricted development zone of Shandong Province from the perspective
of industrial system and ecological environment system. The spatial-temporal differentiation characteristics and driving factors of
industrial ecology in the restricted development zone of Shandong Province are analyzed by using coupling coordination degree
model, spatial autocorrelation analysis,and the geographical detector method. The results are shown as followed. 1) From 2006
to 2017, the industrial ecology level of the restricted development zone in Shandong Province as a whole shows an evolution
trend of " M' shape.indicating that the interaction mechanism between the industrial system and the ecological environment sys-
tem is unstable,and it is still in the primary development period in terms of stage division assessment. 2) The spatial distribu-
tion characteristics of industrial ecology in the restricted development zone of Shandong Province have significant differences
through the Global Moran's I calculation, presenting an obvious spatial agglomeration among the counties. 3) The factor-detector
results show that economic development level, foreign investment and government regulations are the main driving factors that highly af-
fect the spatial distribution pattern of industrial ecology. At the same time, the interaction-detector finds that the explanatory power
of interaction factors is far more powerful than a single factor’s, reflecting the complex spatial-temporal pattern of industrial e
cology is a comprehensive embodiment driven by the interaction mechanism of multiple driving factors.

Key words: industrial ecology;spatial-temporal differentiation;driving factors;coupling coordination degree;the restricted devel-

opment zone of Shandong Province
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