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Development characteristics and transformation paths of towns in Fujian Triangle

urban agglomeration under ecological constraints

TANG Mingzhu, LIANG Chen, ZENG Jian® , GENG Yuzhou
School of Architecture, Tianjin University, Tianjin 300072, China

Abstract: The rapid development and growth of urban agglomerations in China are accompanied by huge ecological costs.
From the ecological constraint perspective, this paper proposed a three-dimensional measurement model of * quantity-
efficiency-structure”. We comprehensively used the ecological footprint, ecological carrying capacity and information
entropy model to evaluate the sustainable development potential of towns in Fujian Triangle in 2018 from three aspects:
resource supply and demand relationship, development ecological efficiency, and ecological structure. The influencing
factors and urban transformation path were also explored. The findings are as follows. (1) The urban sustainable
development potential in the Fujian triangle area has a great difference between the north and the south, inland cities and
coastal cities. At the same time, a spatial agglomeration trend is forming. (2) Energy consumption and economic
development level have a significantly negative impact on the sustainable development potential of towns, while factors such
as population, urbanization, economy, and energy consumption have different impacts on the three subsystems of resource
supply and demand, ecological efficiency, and ecological structure. (3) In view of the difference of influence mechanism,
the paper classified the towns of the Fujian triangle into deficit, unbalanced, extensive and sustainable by the method of
systematic clustering, and put forward the corresponding transformation development path according to the main development

constraints of different types of towns. We hope to provide new ideas for the study of sustainable development of urban
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agglomerations and provide references for the transformation and development of towns in the Fujian triangle region.

Key Words: ecological constraints; ecological footprint; ecological capacity; urban transformation path; Fujian Triangle
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Fig.1  “Supply and demand-efficiency-structure” three-dimensional evaluation model
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Fig.2 Resource supply and demand of various types of land

N BFRA

N -0.162—0.159
N -0.158—0.155
[ -0.154—-0.151
7-0.150—-0.147

L -0.146—0.135

N AESBA
I -0.193—0.189
I -0.188—0.176
-0.175—-0.165
[-0.164—0.140
~1-0.139—-0.048

0 50 km

2 BRABLHWHBHFXER

http ; //www.ecologica.cn

PESL: oy b

N BBRA

-0.037—0
~10.001—0.057
[ 0.058—0.229
I 0.230—0.381
I 0.382—0.587

| 0.004—0.035
7 0.036—0.142
0 0.143—0.263
B 0.264—0.535
B 0.536—1.901



15 4

JEIIER A5 RS I = A T RS A R 5 e T AR

6043

ARHBTE IR A= 5T, BRI L DX AN b T AR s Fr b 8 DR S B A A 5 s ) IX B A TR R, il n s 1) A
DX T8 L IX A AR S X, SR BRI X 2358 XA HAR X BB (R 5 P A7, L 2 A T RS s s A A E N
1% 88 e SR TSR BA DX I L IXC, SR BRI DX 28 DA IR, HeAy X B S F s (R oK A A RETR HH 3t
Uit SR ARITORERZ R RIHZE =8 B 58 AT R,

WG 255 THR R = AR T AR S AT SC R BRI A JBE 20 ) =y S R BT R B A 15 D0 i B 25 R

e =|

T =
IEEIPERR(FR 1) (UL BAT AR AR 54 B A, 278 5575 X B i RE i AR HF L 75 °F
HRIRAS , A X BRI AT S Ay, JUIE LRI i | S5 s DXL G Al f ol
x1 REBRFAXRBEXIEH K

Table 1 List of related indexes of supply and demand of resources
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Fig.3 Spatial differentiation of resource supply and demand
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Fig.6 Spatial differentiation of urban sustainable development potential
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Table 2 Multivariate correlation analysis

,ﬁ F—il Tolk A =E wHEAD it CSRIELA
A A7 . . . _

CDP Primary Industrial The proportion ~ Permanent Urbanization Coal

industry output of tertiary residents rate consumption

ATFFEE R ) r -0.521** 0.086 -0.451* -0.163 -0.444* -0.197 -0.685**
Sustainable development potential P 0.004 0.664 0.016 0.408 0.018 0.395 0.000
BRI R r -0.483** 0.163 -0.468 * -0.070 -0.277 -0.228 -0.720**
Resource supply and demand P 0.009 0.408 0.012 0.724 0.153 0.243 0.000
AL el r -0.090 -0.545"* -0.225 0.292 -0.347 0.561** -0.529 **
Development eco-efficiency P 0.649 0.003 0.250 0.131 0.071 0.002 0.004
AR IREH r -0.332 0.611** -0.016 -0.603**  =0.102 -0.704** 0.170
Ecological structure P 0.085 0.001 0.935 0.001 0.604 0.000 0.387
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ST 5V Ay T = ff il DX A A Co R T, 3T T i B AR, N 28T 2 0 sl 7™ F 5% i 3] [ 4R A6 8 A IS 1) 7R 2 g
T, AR F A 304 R R R
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Fig.7 Systematic clustering diagram of town types
R3 BEAEHEHIR
Table 3 Clustering feature description
W CIERE-4/31= )] FIRMLR AR RRHEBRCE ARG
T Aj?j: Sustainable Resource supply Development Ecological
ype of fownh development potential and demand eco-efficiency structure
12 Type 1 FH{H 0.430 0.515 0.595 0.290
PRl 0.141 0.007 0.191 0.141
11 2% Type 11 FHMH 0.645 0.594 0.688 0.653
PRl 0.065 0.063 0.165 0.095
1T 2§ Type I A 0.616 0.715 0.324 0.791
NG 0.080 0.140 0.101 0.117
IV 2§ Type 1V SFHMH 0.335 0.050 0.060 0.900
i 0.021 0.070 0.085 0.071
1T Total M 0.593 0.610 0.454 0.700
brifE2E 0.116 0.202 0.240 0.212

55 TIT 28 HBORN B, ARl B B = B4 14 DI, HR IR EZ RN L RS ReR
(0.324) fiX T[] = A F- K WAL R (0.715) H5AEBA RS (0.791) 5 T 1) = A FHKF, 2k
WAL T AR BAYRE , HASA RS MR E s H IR A FRCRIC R,
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Table 4 Town types and characteristics

IR IR FHIE

Type of town Town Characteristics

128 JeAifAl R L G R R 5 = B R B KB
Type I the unbalanced - X BT R 50 B 3 B AR S5 1 S A

11 28 Wl fp 7 RX JECX X R MURX  E fUFRRKEGE g A, N B B T
Type 1I the sustainable WX VLI AT R IX AR RS A B IR A

W E RLE EE CEME BT %
A R KL kAL RvEE %
X EL B Rl

IIESRiv it
Type III the extensive

Lo SRR i B AT, 2o JEE A A AR M B AR i ) 2 ol
YR REIR A FRCRAR T

IV 3% g . YR R AT AT Tl 57l BB R A
Type IV the deficit R VU P AL R A S T

3.3.2  BRBERUR RIS IRGY
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