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Abstract; The health of urban ecosystem is the feedback of the influence of ecological en-

vironment in the process of urban comprehensive development. At present, the evaluation
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models and methods of urban ecosystem health are mature, but there is a lack of a set of
relatively perfect evaluation index system. Based on the theory of natural-social-economic
complex ecosystem, this paper constructs the index system of urban ecosystem health eval-
uation in Changsha City. Combining big data and traditional data, the fuzzy comprehensive
evaluation method based on entropy weight was used to evaluate the health and overall co-
ordination degree of urban ecosystem in Changsha City during 2010—2020. The results
showed that; (1) Furong District had the highest level of urban ecosystem health in 2010,
which was 0. 55. Wangcheng District has the highest level of coupling coordination, which
is 0.721. (2) In 2020, Furong District had the highest level of urban ecosystem health,

reaching 0. 564 and the highest coordination level, which was considered as “good coordi-
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3 ”
nation .

(3) During 2010—2020, the ecosystem health of all districts in Changsha City

was improved, but the coupling coordination degree changed greatly.

key words: Changsha city ; natural-social-economic complex ecosystem; urban ecosystem

health ; degree of coupling coordination
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Table 1 Classification criteria and weights of urban ecosystem health evaluation indicators

WHEZE 55 fir)2 TR AMEFE WA Bfdhe g AR
1 A Hb 5 R BEHFE 54 ( Largest patch index, 30 25 20 15 10 0.062
LPI)
2 BMETE % 30 35 40 45 50 0.033
3 FUUBEHUEE (patch density, PD) 1.65 1.4 1.15 0.95 0.8  0.060
AR 4 WL REMEFE $X (Shannon’s Diversity Index, 1.2 1 0.8 0.65 0.5 0.095
SHDI)

5 RWLEIERE R4 Contag) 25 35 45 55 70 0.034
6 ZFEAEELRE/ % 20 40 60 80 100 0.129
7 ANHERBEKE %0 13 11 9 7 5 0.037
8 ANO%EREp 8000 7000 5000 4000 3000 0.026
9 WK/ % 10 30 40 55 80 0. 026
HERGE 10 TV REFE) 0.77 0.62 0.52 0.36 0.3 0.029
11 BRI TIE R % B p 1 1.2 2 2.4 3 0.071
12 BAEIRRE % 50 40 35 30 25 0.025
13 ARG RIE % 8 10 13 16 20 0.063
14 A GDP Yt A/JT 0 0.7 3 5 10 20 0.044
15 GDP K H/% 2 4 6 8 10 0.038
16 GDP fig#t/ % 2 1.5 1 0.7 0.5  0.029
LVFRG 17 W IR % 35 45 55 70 85 0.030
18 =047 E GDP L/ % 0.3 0.4 0.5 0.6 0.8  0.036
19 FHE{RI M5 GDP E /% 0.5 1 1.5 2 3 0.093
20 #RSs[EEHRE S GDP ILE/ % 0.1 0.45 0.6 0.8 1 0. 040

2.2.2  BRHTA S RGAE RN G DR EE A R A K IEIKT-.

TEIR T A S R G T, ALEOR AT &
38 MORAR R G g HER S R 2855 B A R GE
Z IR FE E . G PR T A S ) A
KT T AR S RGBSR T R G R B
[ R Ji | A Ak o B g SR B0 AT
R RGN AR 4 B RS = H ZH
FEA PR BE 7 00T A 25 2R e et e 1) kit b —
AT T 3 AR RN - 2R e () RS | 38 3k P A B
IR B R AR BE A BFIR . BAR AN
A
C=3x{U xU, xUy/(U, +U, +U;)*}"'

(8)

94

T=W xU +W,xU, + W, xU, (9)
DAL .
D=vCxT (10)
X CH=EATFTREZMNMEE; U, U, U,
P AR Hes AT RGNS TN E W A
RGN EREGT A=A T RRELGAED N
PMRIEE
2.3 WWESRGERIENIERT RirkE
AR SCAE S5 SCIR A R 255 25 TR vb i XY
PSR B Rl AR 25 R GE A B AR AR & 230 5 4
S, T AR AR A B R
FHERR T AR SCAEAE RS 43 T 2 X 4 S R A



%37 BE 3

BT AT IR AR S R G AR DI B —— LU U Tl D 4]

2023 46 H

B AR PGS 1A B A 7S DX 1 A fde B A AR
ANMEFR A FRIE BT ILbRE T 7 3N 20% 15 348
fatRRE IV f R AN BRE = NS5 | e 200 8 A SC I
WA S R GRS HAR (R 1) o MR E SR
W RS IR BE 22 SOk [ 18 ] R LA 43 1l E 44
Koy R (0,0.3) JUEKM[0.3,0.4)
FERVE[0.4,0.5) S5 KIH[0.5,0.6)  FEEH
JH[0.6,0.7) RIFWr[0.7,0.8) 4 5 b
[0.8,1.0]""7,

3 SR KA
3.1 EMER

G FRTFES 3] 2010—2020 4E KBTI
X R A AT RENZAENTTES RS
f AR LA KOS X F R G =38 Z W RS P
FEFR AL, HEARM VD TT DO T AR S R G AR L
B TARG AR RFL R 5% G MR BESS R LK 2
*3 E1. K2,

®2 KibH 2010 FHHAESRERERBE A EBREITMNE

Table 2 Overall evaluation value of urban ecosystem health and coupling coordination degree in Changsha in 2010
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Table 3 Overall evaluation value of urban ecosystem health and coupling coordination degree in Changsha in 2020
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