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Abstract: The coupling coordination research between urbanization and eco-environment is becoming more popular at the
international level. Based on the data of 2000—2016, the article constructed measurement index system of urbanization and
eco-environment, analyzed the spatio-temporal differentiation of the coupling coordination relationships between urbanization
and eco-environment in Shandong Peninsula urban agglomeration by the coupling coordination degree model. The results

showed that the urbanization level had been raising persistently from 2000 to 2016, the spatial urbanization was better than

ESWE  IREH SR MRIIUH (18CCLI31) s R A ARBL A2 T T H (41590842)
s B #7:2019-08-20; [ & H R B #A : 2020- 06- 08
# W IRAER Corresponding author. E-mail ; fangel@ igsnrr.ac.cn

http ://www.ecologica.cn



16 1 FREE A IR B T RS B 5 A A PR AR 5 Db e SRR OIS 23 468 Sy 5547

population urbanization, population urbanization was better than economic urbanization, and the social urbanization was
relatively weak. The eco-environment level went on improving in fluctuation volatility which ecological pressure subsystem
curve declined while ecological state subsystem and ecological protect subsystem kept going up. The coupling coordination
degree between urbanization and eco-environment in Shandong Peninsula urban agglomeration had a significantly upward
trend. It achieved the change from the extremely unbalanced to well coordination which was experienced seriously
unbalanced , preliminary unbalanced, preliminary coordination, moderate coordination, and well coordination. The coupling
coordination characteristic of subsystems evolved from seriously unbalanced development with urbanization lagged to well
coordination development with eco-environment lagged. The middle urbanization area was the dominant type in 17 cities and
the spatial pattern of the high urbanization area remained double cores of Qingdao, Jinan and Dongying in northern area.
The spatial pattern of slightly low urbanization area declined significantly, and low urbanization area was virtually non-
existent. The superior eco-environment area was located in Qingdao, Yantai, Weihai, Rizhao of eastern coastal area and
Taian of middle area. The middle eco-environment area was spread from Jiaoji axis to the south and north area, but slightly
low eco-environment area was located in Heze, Liaocheng, Binzhou. No areas exhibited inferior eco-environment. The
regional difference of the coupling coordination levels between urbanization and eco-environment was significant and city
coupling coordination degree had been increasing constantly from 2000 to 2016, while it showed the reducing trend of
spatial distribution from eastern coastal area, Jinan metropolis circle to south-west areas. The subsystem coupling
coordination development gradually changed from urbanization lagged to synchronization and eco-environment lagged.
Gathering influence in the developed cities was clear while the problem of the urbanization and the eco-environment in

backward area became very serious.
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urban agglomeration
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Fig.1 Spatial structure planning of Shandong Peninsula urban agglomeration
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Table 1 Coupling coordination types and characteristic of urbanization and eco-environment
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Table 2 The index systems and index weights of urbanization and eco-environment
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=l L % + 0.2474  0.1624 0.2049
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74 Ty A AR B g g ERE AR i
System Subsystem  Lnopy  AHP o Average o indicator Atribute MUY AHP Average
method method weight method method weight
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AHP; JZYR53HT1: The analytic hierarchy process
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Fig.5 Spatial evolution of urbanization system level in Shandong Peninsula urban agglomeration

R T 3 it T T O A B e U B A 7 Sl ) R, DX 4 v N 2 B K T s AR T4, AR S R
WU T A S I 2 TR AR SR BB BN Tariae TRk JEE M B 2 2SR i e 22, Pk 2R DL Tl ok 32,
R AR ML PR SL A (4 | W B R AR it AN 207, V5 YRR B TS Ab B RE AN T B E &
Ur R SR R G . TR AL T el DX PRBE [l R 2 3uk T Sl AR 45 Bt A 52 38 W03 Tl o )
ZETFEEFIIY 60% , Je 4 [ B AR AV G (0 4 Jm S ML, Ab A0 JRRE I AR ™ T, B H IR JRE i 75 5 1) K H B R 2 11
Y, N Tl KR T SO, HEl ™ & ds , AXHEE 3 315 2 51.620 A F 404/ N, HETS 16 15 1% )it
PRERL,
223 MG UMEE

ST GIS MR AFF- & AR A P JE 2 X (a1 43 Aot , 45 S AF 58 300 P L 2R 20 5 ST i L & J 5 4
BB PR B 22 804 =y, W& 7 7w

L ZR 2 53 3T SRR T 5 A SRS e A A5 BRI P AS T 1) i A 0, 25 ) 22 55 I 08, S B RVl s X
b b DX )45 B S VG b DX B AR A A R B AR TP VR T R . LR B T AR T R
BIAT SRR EE 5N, S BN A D B th B Zs 1 25 55 0 128, BURZ " R DRI B2 &, A S 0 0 i LD 2R
e 5 W5 (0 20 U X R IR AL 5 A8 AR BRI A DM B A A K ST B v A L X, 75 85 AR I 2000 4F R B B E 1)
2016 4F = B, T AR AKF FAE S ERBE KO A R R #RAR &7, H B SEAS D B T2 h A G —
TREFLE T EE TR RDIRAS o XL T %) 55— i—— LA i S %0 B 5 g 40 T LR 45 P 81 3 A, % il DA T 4
PEE B R R SR XA e S TE B LA M B BE e A B EE DM B B, 55 TP E IR T A 2
MRS T NG YT SR T AR H IR ZETE IR UT FEIN AR I = AN S S AT X A A L
T 3R AR KT (TR A A ] — B R BT T e Al T S5 B AE R = AN AU E S A X
FURIAS I St (0 Ay, A SR I i A BTl (R I B i e S X A AR iR T — e B, A T
M SETFEM 2000 AEFEAS IR HEAF] 2016 45 e B2 PR, 8 50 U 2 30 T A T B R O Ak 3 T AR Vi 78 G S )

http ; //www.ecologica.cn



5556 JAE = 40 %

20004

20104¢ 20164F

0 100 km
|

LS e S Sl
[ ] azwmmsx [ aansgxx [ asusbsx [ Esmnrx

Bo6 WHRIBHTHESHERFRRKFETERE

Fig.6 Spatial evolution of eco-environment system level in Shandong Peninsula urban agglomeration
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Fig.7 Spatial evolution of coupling coordination between urbanization and eco-environment in Shandong Peninsula urban agglomeration
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Table 3 Coupling types of urbanization and eco-environment in Shandong Peninsula urban agglomeration
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