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Ecological security measurement of the Yangtze River economic belt

WU Yanxia®, LUO Heng, LIANG Zhikang
School of Economics and Management, Xi 'an University of Technology, Xi 'an 710054, China

Abstract; Urbanization in the Yangtze river economic belt is developing rapidly, but many ecological security problems
have seriously restricted its high- quality development. This paper aims to integrate the advantages of the characteristic index
method and the index system method and explain the new connotation of the symbiotic development of social economy and
ecology. Based on the analysis of the interaction between urbanization development and natural ecology, we selected data
from 11 provinces and cities along the Yangtze river economic belt from 2006 to 2017and used “ drive- pressure- state-
impact- response ( DPSIR) ” model, R clustering method and coefficient of variation method to determine the ecological
security index and its weight. Then, the lotka- volterra symbiosis model of urbanization- natural ecology was applied to
obtain stress index and comprehensive characteristic index with ecological economic connotation, to achieve the coupling of
index and indicator, and further to deduce the basis for early warning of ecological security. Finally, the paper carried out
an empirical measurement, and retrospectively analyzed the causes of ecological security problems according to the
measurement results, and completed the reverse decoupling. The results show that: (1) The urban system of the Yangtze
river economic belt developed rapidly from 2006 to 2017, especially the urban driving force was strengthened. However, the
magnitude of the improvement of the ecological environment was not obvious, and it was in a long- term biased development
mode. Under this mode, the urban system developed, but the ecological environment was damaged. (2) The ecological

security pattern of 11 provinces and cities in the Yangtze river economic belt was significantly different, presenting a pattern
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of “high east- west, low middle”. (3) Through the backtracking of indicators, we found that the unbalanced industrial
structure development, over expansion of urban population, and occupation of ecological environment space by urbanization

subsystem were main reasons for the ecological security problems in the Yangtze river economic belt.

Key Words: Yangtze River economic belt; Lotka-Volterra symbiotic model ; ecological security; indicator system

r LA L R D 445 F v R R e ) v o R ) ST AR AN SO R A R R O A s R TR R
A LA AR S SO A% O R IE 22— TE 2% 1o Jo f: A i ol 2 o T 40 Vi 3 0ok 7 o B8 1) 1 €, JF
HIX ) B EREEF IR, ERL2AMUE AR RS L e HaF AN e Wt 5 A4
BRI 4 o F s A e 1 Sh 3R 4 2 & R I R IHBaty ok T B AR BRI KT AR AR AR
AU AT B RS (R gl Wit DX A 2852 4 AR A b DX IRl L A P v o o R

A0S T4 DX AR S 28 A ST i 2 T 19 142, Robert Owen FH FH el 5 o il iR S & S 55 SR R 48 1% A 1Y
AR 20 422 70 4E1C Lester R Brown #JUK 2 H MBS A B4 X — &I E 0047 T 30 Heuk Ao |
1989 4F- TASA WA= % 4 SO N A At e A= 16 RBE | 0 VR R FH 25 00 AT A2 1) 1 4 il () 22 Jg oy 1) — b4
PRARZSD Bl 5 R bl 4 BRIE R A KB A AN Tk Ak, AR 2520 4 A T 24 B 56 1 A0 o A5 1) L, T 98 i 2R =
A, I XA A e A e M e PPN IR 9 38 e ) T 200 AR SR, Bl AR S et Y AR R e s
TR EFRRD AEBAMENLR BRSBTS X SRR A MR
PR B S I R I, PO T AR A A O 9 B ARS A AR X P O B (EA G SR L E AR B T K
SRR, AT AT R I 55 B0 i T A TR (51 A R 3 R R TR T PR YRR TR S R A AR ) T
SOV ZS AR (G S0 A 25 2 A JR vk ) T R A AR (B e ik ) T B E AR R (f ST
2 PSR RSBk ) VY PR SRR S s R AR A R e bR AR 2 BSR4
Y BEE T EALL R R R BRI 2 S U AT AR A WIS T IR D4R P70 B A 56 SCRk & B, 24
X TR A O X IR AL 5 SRR I A A 2 A BB FE A5 35 /0 T A e 050 A0 3 — A 25 28 A W AT O s e [XC
WAL S AR I E AR R I E VMR LR, C R S T B A & A B P R 7R A R 1) G ] T

2018 4F 4 H 2 B A e e iU IR 2 L3 R IT 45505 & TR b B 5% T 5 R | 201 A= 25 BR 8 A
AT KRR ST T W m B &, bRl K ILE 5 R R A BB B, #k1k 2017 4F KT
LR AU MR 37 AL, XA R Bk 59.67% , 3% — T S IE R SR 1 Z ok A A RS AR
IREEF i 58 Hh ) DGR A 4 R e AL 5 AR AR S S AR AR MR R R SR R VTR U il AR AN e A Ry i A #R 5%
HAR GBS W FRITEUT st | m e LR A EE s L,

O, AR SR TT 28504 11 N4 T 2006 4F 2 2017 4E40dE , 5T Lotka-Volterra 1t E %1 & DPSIR #%
RURM R RKIT AT AR SR MR A R RISEMIESEL K- W KIS T8 bR Hok AR AGE 21T
FEPRIRAL A8 A A5 52 T Fe B —— LA H8 BOBURFIE A8 B A TR VL 2R U iy A 28 22 4 T A5 9 1 Wt B B IR 4390
B AR 9T 458 £ H A o 1 0 o 3R 0, S VT B e R OGS 11 A Ak IX B A 75 e 4% R RIS %
R
1 HRRIEHR HERERARTE
1.1 AR5 X AR 10 B B ot

RAT L5 23R 52 WV VL0 VIVY L8 e Bt S e DA 9 AN 1 B g R L
FET RS TP R A A A3 R P, AR A AR A 205 7 km?, o5 EE B AR 21% , IR 1 iR, K

VL N D R0 M WIAR T 28 5 3 T R 2855 11 40% , HAT IR 26 s b BR AR 3 RBIS A R VL N liE &
I IX 2 TP R ALHAE BB L it DX, DT B R BR B4 98 V0 B3 A48 T 2 B A ) AR TV 4

http ; //www.ecologica.cn



19 R S RILATAT RS LM EVTTE 6763

IR T FLAMS SRy (R IE BG, Al 20420 5 1 1) g A A SRR 2 o TR v TR VLR B o 20l IX A 2 5 P e
IR BE, S EOZ X 257 A e SRR/ Z 18] Ji H 45 58 20 VTRt B AR 28 SO it il ok TR
JE T3, XA 25 A Il R i 1 g e

ARSCEBARAT 2 T4 2006—2017 AFEHRAEATHET Bl e i 11 M T HF S (P IR Se T4
sy AT E R T RAL s TG AR IR A R SOKFIER 7> A G B AR . A TR i 2 KL
£ ) B N =RV & E T S AU € R

35°N

30°

25°

20°

100° 105° 110° 115° 120°E

1 KIZFEXMAE

Fig.1 Location map of the Yangtze River Economic Belt
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Fig.3 Urbanization subsystem-classification diagram of symbiotic relationships from ecological subsystem
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Fig.5 The results of the basic index measurement of the Yangtze River Economic Belt
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Fig.6 Ecological security status and early warning results of the Yangtze River Economic Belt
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