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Evaluation on the ecological sustainable development level of
Guangzhou City

ZHANG Gui*Xiang, YANG Zhi-Feng " (Institute of Environment Sciences, Beijing Normal University;
State Key Joint Laboratory of Environmental Simulation and Pollution Control. Beijing 100875, China). Acta Ecologica
Sinica,2003,23(10):2101~2114.
Abstract ; Based on the urban nature-economy-society complex ecosystem theory, we set up the evaluating
indicator system of urban ecological sustainable development level, applying the methods of Analytic
Hierarchy Process (AHP) and synthetic index(weighted means). By contrasting the indices of Guangzhou
with those of Beijing, Shanghai and Shenzhen, we make up the conclusion about their natural ecological
sustainable development level, urban compound ecosystem sustainable development level and development
characteristic. Choosing of the indicators and determination of their weights is based on the representative-
ness and hierarchy, with also attention to their data’s acquisitiveness, preciseness and comparability.

The calculation method of synthetic indices is as follow,

(1) calculation formula of comprehensire indicators is,

(a) V,=(Z,/Z2.,.)"(when Z,; is the positive function indicator)

(b)Y V,=(Z./Z,) (when Z;is the negative function indicator)

V.— the calculated number of ¢ indicator; Z,— the statistics number of { indicator; Z,— the standard
number of 7 indicator; « represent the fuzzy degree(a=1~2), a=1 is chosen generally in this paper,

Formula B is applicable to the circumstance when smaller indicator means better status (ie. the negative
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function indicator).

(2) The synthetic index of an upper level indicator is obtained by multiplying the next class indices by

their weights and making the sum.

L

. . A |
The calculation formula is: C; = D>, W,V |;
i—1

C;— the synthetic index of some class indicator (i);

V., — the index of its second class indicators (3); W,;,— the weight of its second class indicators ().

The methods of AHP, IOM, Delphi, FIM are applied to determine the indicators’ weights. According
to the relevant research result of the domestic and international eco-city standard, the indicators® standards
are determined. Some standards are adjusted or modified according to the concrete circumstances.

The synthetic index of each city in this paper is shown in the table 1.

At present, the natural ecological development level and urban complex ecosystem sustainable
development level of Guangzhou city are good among domestic big cities. Its indices are lower than those of
Shenzhen, slightly lower than Beijing and higher than Shanghai. The economic ecological development
level of Guangzhou city is also good among domestic big cities, and its index is lower than that of
Shenzhen, slightly lower than Shanghai and higher than Beijing. Its social ecological index is the lowest
among the four cities, The indicators of the treatment rate of city domestic sewage, the number of doctors
per 10 000 persons. the proportion of Research and Development expenses to GDP of Guangzhou city are
at the lowest level among the four cities, lis indicator of the natural growth rate of population is higher
than that of Betjing and Shanghai.

Key words: Guangzhou city; complex ecosystem: ecological sustainable development level; indicator

system; evaluation
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BHHFLATNSFRK BHRBLARHESUTRNNBRESNY, BARBEENATRE T LK
P AESTRELBKENM? MAEEINEBERERLARARSE . FES T . XA FANFELRAE.
EWMAET T EREAECEHONHUESESRT A XMABREREFE B NTSERAMS
BABTAENTROESETRERAHATHEHNERTR . AW FRHESEKRFE ETTREREK
P ABEURMABT . UEHBNTESIIREZRIMRESHES HEE M BT RREEME
FEH H B 53 M TE A R M
1 BHESTHKERAKEFNHRER
1.1 HEERRERN

BHAERRUELS-EF-AREGETAGY Al . BHASTREEBRRAEE -1 EHARES.
ZHESNHSEENDRASTRERBROES AR, L5 ETRE2HERARERRARTES . €4
BESHE AESFLESABHEASIXASFEMRRER. BWESTRELRKFIENHEREER
HEEW R OREE. TEERERAT - EWARSE EBERRATITHEERNRBRKE. QR

@ MR TRNR.O KR RS R Y GFEL) . 2000 4 12 A
@ http,//www. hznet. gov. cn/xxzh/0607/92. htm. ; B . B R AL EEXTHARL TRENLFFEEN L XS
¥ ,2002/6/7



10 3§ K BT T M A SR R R R K P X L P A 2103
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Fig.1 The hierarchy and structure of the indicator system of evaluating urban ecosystem sustainable development
of Guangzhou city.

Note: A: The indicator system of urban ecological sustainable development; B; Natural ecosystem sustainable
development indicators; B; Economic ecosystem sustainable development indicators; By Sogiety ecosystem
sustainable development indicators; €, Virescence and ecological building indicarors; C; Environment quality
indicators; Cs Pollution control indicators; C; Environment treatment indicators; C; FEconomic sustainable
development indicators ;Cg Economic structure indicators ;C; Resouree protecied and sustainable utilized indicators;
(g Population development indicators; Cy Basic installation indicators; Cyy Life quality indicators; Cy: Scientific,

technological and education indicators ;Cy; Information level indicators
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g —ﬁ iggﬁzﬂ$ o D, Gross Domestic Product (100 million yuan) ;Dys
E Doy BTHLE () Average rate of GDP increasing yearly; Dys Per capita
Ce average GDP; Dj; GDP density (GDP per square
kilometer regional territory) ; Dzs Percentage of tertiary
B2 RITARESTRELBEETRERERKEHNE industrys; Dz Proportion of added value of-High-tech

Fig. 2 The hierarchy and structure of the index sub-
system of sustainable development for evaluating the

urban natural ecosystem in Guangzhou city

D Coverage rate of forestry:D; Coverage rate of
natural reserves;D; Per capita urban public green areas;
Dy Ds

Comprehensive environment; Ds

rate of urban ATEAS j

Coverage green

index of wurban
Comprehensive index of air pollutrion; Dy Daily average
density of NO; in air in a year;Dg Daily average density
of 50, in air in a year; Dy Daily average density of TSP
in air in a year; Djo Rate of water quality up to the
standards of functional drinking water source; Dy
Average environmental noise in urban area;D;; Average
traffic noise; D3 Rate of environmental protection
invests to GDP; Dy, Coverage rate of region of
environmental noise reaching the standards in urban
areas; D;; Coverage rate of soot control region in urban
areas; Dis Rate of industrial waste water reaching the
discharge standards; Dy; Rate of tail gas of motor
vehicles reaching the discharge standards; Dy Rate of
industrial salid wastes utilized in a comprehensive way;
D;s Rate of dangerous waste material treated;Dj; Rate
of city domestic sewage treated; Dy Rate of industrial
waste water treated ;s Rate of life rubbish harmlessly
treated ; D33 Percentage of urban population using gas.
Coniference to Fig. 1 about other indicators® transiation

products to grass industrial output value; Djy Rate of
total exports of foreign trade to GDP; Dy, Rate of output
value of information industry to GDP; Ds; Per capita
daily water consumption {Based on urban population or
total population with access to tap water) (liter }; Ds;
Per capita daily electricity consumption by urban and
rural households; D;; Rate of reusing water by
industry; Dis Synthetic energy consumption on per 10
600 yuan GDP (ton/10 000 yuan ); Dy Water
consumption on per 10 000 yuan GDP (ton/10 000
yuan) ; Dy; Water consumption on per 10 000 yuan gross

industrial output value{ton/10 000 yuan)
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system of evaluating urban social ecosystem sustainable

The hierarchy and structure of the index sub-

development in Guangzhou city

Dis Population living often in the region; Dje
Density of steady population; Dy Natural growth rate of
population; Dy, Population culture character {(quality),
D,: Percentage of population engaging in tertiary
industry ; D4z Possession of buses per 1000 persons; Dy,
Access rate to household telephone;Dys Access rate to
coal gas and liquefied petroleum gas of urban
household ; Dy Engel coefficient; Dy; Number of doctors
per 10 000 persons; Dy Per capita living space of city
citizens ; Dys Proportion of Research and Development
expenses to GDP; D5y Proportion of expenditures for
scientific, technological and educational activities 1o
GIDP; Ds; Number of university and college students
enrollment per 10 000 person; Ds; Percentage of
technological advancement to industrial growth (%)
D5, Per capita average business volume of post and
telecommunications ; Ds; Possession of computers per
10 000 persons of city citizens; Dss Ratio of consumers
using Internet to population;Refer to fig. 1 about other

indicators in english
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Table 1 Comparing the indicator of urban natural ecosystem sustainable development of Guangzhou city with that of the

other three cities in 2000

Percentage of urban population using gas

472 1 pim 2 A AR EE B RN
Indica- ‘ (Guang- Bei- Shang- Shen- Stand-
Indicators I . .
tors I zhou jing hai zhen ard
q
fﬁaﬁ${/ﬂ’ 41.5 43 9.20  47.4 50
overage rate of forestry
. ARBRFEXEREE(Y)
. 4
ESRY Coverage rate of natural sanctuary 8.29 9 27 7.8 8. 4 10
i AN 2
Ecological ~ BRX A2 342 (m?/ A) 7. 87 9. 7 4.6 14.17 15
building  Per capita urban public green areas
)
?EE%&EE${A) 31. 6 36. 5 22. 2 45 45
overage rate of urban green areas
3
K IR NO; FEIJRE (mg/m?) 0.042*  0.126  0.09  0.055 0,04
Daily average density of NO; in air in a year
3
RURE SO, FHME (mg/m?) 0. 045 0.071  0.045 ©0.027 0.04
Daily average density of SO; in air in a year
RS M TSP 4¢ H H# E (ng/m?) .
i m R Daily average density of TSP in air in a year 0. 182 0.353 0.156  0.031  0.091
, KPR EAAKBEKEZER (%)
Enw::lt;:nent Rate of water quality up to the standards of functional 98. 3 99, 61 96. 6 98. 7 100
4 Y drinking water source
IS 5 9 R 75T F S94H (53 R decibel) 54. 2 53, 9 56.6 57 50
Average environment noise in urban area
2T AN AE (5 D1 decibel) 69. 1 71 70.5  69.7 65
Average traffic noise
#
Kﬁﬁﬁﬁ.GDP (%) .. 2.08 4.7 3.12 1. 84 3. 5
Rate of environmental protection invests to GDP
Tk B KA brHE R ()
Rate of industrial waste water reaching the discharge 90.09*% 92,6 93, 2 97. 8 100
standards
VBT E RS HH SR ()
i Rate of tail gas of motor vehicles reaching the 82.04 81. 64 83. 8 85. 8 100
discharge standards
Polluion  TUEHHEHEECL)
Rate of industrial solid wastes utilized in a 79.58 71. 4 93. 3 87.3 100
control X
comprehensive way
RREWLREC) : 99. 64 98. 21 599, 3 100 100
Rate of dangerous waste material treated
ST 2 1 5 KA B () 26.28  39.4  49.4 54 65
Rate of city domestic sewage treated
Tk B KA B R(N)
FaE Rate of industrial waste water treated 99. 53 99. 5 93.2 99.39 100
Environment 4 &R L H LB E (D 1400 81.5
treatment Rate of life rubbish harmlessly treated ’
i)
SE AU %) 93.55 09,3 100 100 130

M2001 EE LT HHEEEN 10.4% ., 8 H hap//news, online. sh. en/news/gb/content/2001-12/23/content-

273795. htm; @ » SR IT HAHFRB T AW HEFHRBVIRGT RITH,NO, FHEE S 0. 061mg/
m3; TSP ¥ Ky 0. 158mg/m3; Tk BEKESHEB P 86. 74U

(D The coverage rate of forestry of Shanghai city is 10. 4% in 2001. & The three number of marking » symbol are
according to “The 10th Five-year plan” of environmental protection in Guangzhou City, moreover , The three indicators
are separately N, yearly-average concentration is 0. 061mg/m?, TSP’s is 0. 158mg/m?, the rate of industrial waste water
reaching the discharge standards is 86. 74 % according to the data of “Guangzhou city creating to found one of the national
environmental protection model cities” and the statement of urban environment syathetic disposal and quantitative assess

of Guangzhou by Guangzhou municipal environmental protection bureau in 2000
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Table 2 Comparing the indicator of urban economic ecosystem sustainable development of Guangzhou city with the other

three cities in 2000

WRE 1® B E 2 I | ) L% & PR (e
Indicators [ Indicators | (Guangzhou Beijing ShanghsiShenzhen Standard
P9 4 7 44 (A 7E) -
Gross Domestic Product (100 million yuan) 2375.9- 2478.76  4551.15 1665. 47
w5 B (km?)

. . : . 807. 0. .
Total area of a Municipal region 7434. 4 16807.8  6340.5 1948. 69

2%

& GDP SEH i K EY ()

AR Average rate of GDP increasing yearly 13.1 10.3 1.4 15 15
?ﬁ —

" A¥3 GDP 3. 43 2. 246 3.4547 3.0739 4
Per capita average GDP(J5 7T) ' ' ' '
BEHEE AN B HO AL/ km®
GDP density (Per square kilometer regional territory 3205.5 1474. 77 7177.9 8546.6 9000
GDP)

= Do

Ik ek (é) . 52.6 58. 31 50. 63 46. 5 60

Percentage of tertiary industry
25 M BE AR 7l M {E o5 T ol 7= {8 2B (95D
2 Proportion of added value of High-tech products to 15. 78 28. 9 21 22 30
i Bx grass industrial output value

i]
ShE 0B85 GDP Z LE (%) 41 40. 16 46. 1 172. 8 180

Rate of total exports of foreign trade to GDP

O S 2000 FRFFEYRAGTHORBBITMTRENTFERE B ME TR, BT\ H 2383. 07 12
JCo A GDP R 3. 45 AT AG A R, RBHE XM OEB BN E"HE FHE:D1999 4 LB A EHEER
57%. 5 M7 & 49. 82%,200Z £ )M % 55.59%: O A 1

(1'The economié production value is all the current price in 2000; OThi_? data is number by “statistics annuals in
Guangzhou (2001) 7, The indicator is 2383. 07 hundred million Yuan, and the Per capita average GDP is 3.45 ten
thousand Yuan, to match about 4175 Dollars of US in 2000, according to the data of “The 10th Five-yvear plan” of the
national economy and society development in Guangzhou, see reference(15]: (3 The data is average number in the period
of “The 9th Five-year plan”; @ The indicator of Shanghai city is 57% in 1999, Guangzhou city’s is 49.82%,
Guangzhou's is 55.59% in 2002;® Pieas refer to fig. 1 indicator I in english |

RTESBTREMFR . MEAKBIEHINEE FEFSRERER  AORELRE, RPHE
TEXBERAE. ROXNMMFAN: AHGDP ABZHATERNBETRAEER 3 MIGRFATH
ZERBEM3ITIM, ~TMRTREAHGDP AR 2 FETAI8 EM AHZYFER LD 122 KT 4
UEERESOVUL AATREEXATRHERR ., ¥RENGFRANAHE . FNHERSBRERFE
AR FHKIEFERAERRARETRRAT EA LR TER. AE . F9SEK 8 MR
T2 2", BE¥ERSERTHRBMN EEIESR =X FEMSE. Y REFEREEET REERSGL
REFERIESRENFRTHERRAR,. HSLHRBTARNRRESESIHRE. ERFE. MA
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Table 3 Comparing and contrasting the indicator of urban social ecosystem sustainable development of Guangzhou city

with the other three cities in 2000

e - g
g AR 2 T U L
21 111
BHEADIA) 994.3  1381.9  1321.63 432.94
Population living often in a region ] ) ’
FRABIA 700.69 1107.5  1321.63 124,92
Population census register ' ' ’ '
HAEA D ER (A /km?) 1337.43 822,18  2084.4 2222
Density of steady population ) ’ ]
)
A ARG . 4.51 0.9 —1.9 1213 0.001
A Natural growth rate of population
R KEBLUEXHABEAOHRED q. 21 15. 31 10.94 806 18
5% Percentage of population culture degree above university ] ) ) ’
H L ,
ABTHRE®
Population culture character (quality} 40129 3.1245 2.0259 7.345 8
ZFAl A DB 4) 40. 88 54.6 44,9 41.773 55
Percentage of population engaging in tertiary industry . ] ' ]
?Aﬂﬁﬂﬁﬁm@(ﬁ) 2. 274 1. 28 1. 36 3.4 3.5
- Possession of buses per 1000 persons ) ’ ‘ ’ )
471 EEREHREE/ AN 117.2  66.4 85.9 93
e Access rate to household telephone
REBALSEIEEENR)
Access rate to coal gas and liquefied petroleum gas { urban 93,55 99, 3 100 100 100
household
1
gﬁﬁiﬁ;ﬁi 12.6 36,72 44.15 28.2 25
Ji N4 ¥ (A person) 33.54  46.6 38 59.4 60
% ¥E Number of doctors per 10 000 persons
HE AWK UK beds)
3§45 Number of patient beds per 10 000 persons 46 62. 5 5o 23_ 65
R RA MR ER (m?) 13.13  11.15  11.8  14.i4 15
Per capita living space of city citizens
R&D 8% & GDP HE® (Y%
Proportion of Research and Development expenses to GDP 1.23 4.3 1. 62 2. 51 35
B RRD&LWS GDP LE® (M)
#B¥#H Proportion of Research and Development expenses to GDP 1.18 6. 3 1. 69 2. 89 8.5
AR XS B (A persons)
Number of university and college students enrollment per 10 264 460, 2 172 113.06 500

000 persons

BT A D HRIMIEE 1999 5EX 9. 61%,+1998 5 9. 56%:32000 F BRI EE, H & RWI0 2. 1%:: MZ 2000
FELRAAOFELPNBRINA.EFRADSEHSFALALBSRSEN . ERHANEHE T EEERAFOHN
BFREEE. ZMSBFERBEADZE 2000 EHHEANPEBER, QAL RE=(KERU LXHKBEAD
HBEACHE)/ (LHEXFTAORE); @AXTHFTHUST R,/ MFF TG IHHES 2001 F), ABRUFE S KH
EAOKRT O MABEIEFFER(EBHRB) . HECRITAGTHLEERE NS0 TFE 2000 :084%
H4E % 2001 4£; ®htip,//www. sts, org. cn/intercourse— 4/documents/44/RD00 - 441. htm, 2000 fF £ EH RAD BEA X
BH . AHORE 1 @O The natural growth rate of population is 9. 61 %, in Shenzhen in 1999;that is 9. 56 %, in 1998 ;
It is a lunar dragon year in 2000, the birthrate relatively last year increases 2. 1 %;. Additionally. in the period of the fifth
national census of 2000, It encourage crowd to report fully and exactly, by means of the preferential policy to the
population that beyond living standerd and hasn’t registered permanent residence in past, that the document being issued
from the census office of State Department and public security official department etc. This also cause to that the
population reflect out in the bearing children number in 2000 census that fail to report in past years; @Population culture
character = (the rate of population of culture degree of university and above it)/(the population of illiteracy and hali-
tlliteracy) s @ The public transportation vehicle is the number of big., small scaled passenger car in the whole city .c. .
“statistics annuals in Guangzhou (2001)". The population is that of the fifth census; ) The data of Guangzhou city is
access rate to household telephone and move telephones, and that of the other city is access rate to household telephone.
They are all according to the data of “statistics annuals in 20017; @ The data is according to “statistics annuals in
Guangzhou (2001) "3 @& The data of investigating Research and Development expenses of China and Guangdong province
in China in 2000 (7 The same as fig. 1
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Table 4 The weight of the natural ecology indicator Table 5 The weight of the economic ecology indicator
related to upper level indicator related to upper level (B)
HirE 1" R 2 i\ fefrlE 1 iRz 2 ﬁ.ﬁ
Index 1 Indicator ¥ Weight Index 1 ﬁjﬁ;nﬁf;a;r I Weight
— GDP 0,15
R 3 0 333 SyFE A GDP 0. 40
HARPEXEER 0.167 ERIEYyE SFEECAfi b d) 0. 10
BHEX ABANLEN 0. 187 EZE Q.15
EEER B EEAPEMMAE S T ™
0. 4 f JUAE 1A FE 0. 333 1 b pans 0. 10
akokis L SRGH D B S GDP 2 iy 0. 10
KA IR NO; SF Bk 0. 167 ZHERGEHER 1
KW SO, FEHWE 0. 167 * $5PREI % 2 The indicators are the same as table 2
KRS I TSP F H ¥k g 0. 167
FRER g o, %S HRESERRERTDREKESHEER
0. 28 ® . Table 6 The weight of the social ecology indicator
DI DR T F 0. 167 related to upper level
38 T 2% W i - 1 {E 0.167 TRET oy E
SGERY 1 index I indicator I weight
AORE ADBHEMKE 0. 05263
GDP 0.
ARG 3 LR ) ZFEMEAORA 0. 05263
T SR AEBR 3 R 0.2 KEUEXTABEAQWE 0. 05263
5 i A Bl E RS H B 0.2 AN RE 0. 05263
BRRE TAWAFTLOZER 0. 05263
.1 iy 0.1
0.18 THEEGEARR e R AL B R R 0. 05263
fabe R7 it B 0.1 BRIREK 0. 07895
FEHE 1 EERR TARLEH 0. 07895
- HAREH 0. 05263
il o Wi ERAMEHEER 0. 10526
23 Rick: SR €0y R 3 .25 BEEAE RWERSGCDPHEN 0. 07895
0. 14 L e 0. 25 RED &84 GDP LK 2 C. 10526
AANERRZEY 0. 07895
alakiakee ! YT o 0. 10526
BRATZESEEK 1 HEETHREHRN 1
» 3445 [P 3 1 The indicators are the same as table 1 % 3g#5[AF+ 3 The indicators are the same as table 3

¥ GDPL B 4000 B0/ AAFREE R EOER MRV R 1. 2XESEBHE,FHEE WS F/IANE. R
50% %0, KXEREMNBE REEEAIEERE ST HREMTRER, RSB RIEREFR
ETHBE DXEHEEEYVRF FAXRPITRABEWSHE. A RFRDEEFHRIURNEE.

AL REENENERENY . (ODREFBERFENREREEN R RRRXAREMREER; (2D
XA FRFFENRTRAREEIGSEE QOSEEARTHIRME FEARIE . BRERE
B (OBRBREHARESH S . 2FHDEEARKAL, IRERUEEAREGOSBRSREARFTHHEX
BEMEMERE - e RE ASREREE AR RN TH BRME: (6)X IR Al
HitBBEBATAZE BERFERP X T LEEMNER ERZEXERRIFREN  HHEUEFRE
RBERAEREHRE). HRFEEHFHBA -FRHE. M. GDP.ATRSER. XEADE,. WA
HHEHHEREZRT KBV BT  ERNAREAEXR. AN AWEERAERASAKBEL , RALEHE
KEFEE KRB FEERS . BERENESENAER N ZRBVTARBSNYARK SIEEERAK,
SENTHERERET, BABKBRTSH/NMMETHENHRERTNR SN BAFKETRR
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B REELRPELFABER BMEKFER BASAERERE SLALBEETOR K.

EEERENR TS SERERMEAHP)  EEAHF % JOM) . £ ZH ik (Delpht) . H0H X @]
B(FIMDMESEABEMDM)SEE . WE4.25. 86, EITHEEZEEN . HELZHE) .3&G . BRE
BN AKEHHRE L., NMHENHRERREGIFREAR Q=ES'N"), 7 3 ZEmEHAH
ARV EMEARREFNEERE R B, 0=0.5,8=0.3,7=0. ; FHKRKA (KEHH RS
BH.0.4,0.3,0.3; BRI N 1/30¢, BEHENER /39 XX EEEETHEENNRE . ATHH#E
(MK OREFT —BERBEHAE K BENRF¥ESHEROUEMERTHEBIERSE.3 MEHER
T4 :0.32.0.33.0.35, PEMLERINE 7 FE 8 FR,

27 20046 MTERERTESTHELREHRI LR

Table 7 Contrasting the indices of urban ecosystem sustainable development of Guangzhou city with the other three cities

in 2000

EHRE 1" iR R 2 M b= % &9 P ME(E WE
Index I Indicator I Guangzhou Beijing Shanghai Shenzhen Standard Weight
2 g 40 0. 7364 0. 753 0. 407 0. 947 1
i28: 458 4 0. 865 0. 663 0. 781 1. 00 1
AR4ELE 5§42 0. 7612 1. 055 0. 903 0. 765 1
T $ic8 ] 0. 6849 0. 800 0. 876 0. 915 1
EeHBY 0. 7697 0. 789 0. 667 0. 9246 1 0. 35
SHrER R 0. 7840 0, 5292 0. 8296 0. 9882 1
BHEEE LM 0. 59141 0. 7555 0. 6348 0. 8160 1
SaEN 0. 71649 0. 60841 0. 76141 0. 92794 1 0. 32
AORR 0. 61553 0. 7710 0. 6443 0. 6579 1
2 7 i A 0. 7926 0. 6794 0. 6943 0. 9857 1
P EEAR 0. 6962 0. 7724 0. 7031 0. 8423 1
BiEw 0. 3130 0. 9505 0. 3152 0. 4170 1
RELER 0. 58 0.9 0. 72 0. 75 1
HFEiY 0. 57107 0. 8226 0. 58957 0. 6917 1 0.33
GEm% 0. 687125 0. 742299 0. 671659 0, 848812 1 1

s HEAREETERERFENTFRARL ASHIRTLRPREREN F - RBHFHRE HEFRFE 1 Here

information development level index bases mainly the study of Jin Ti-hua, see referencel?3]; The weight in the table is that

of the 2'nd-class index relatively to the first-class index;the indicators are the same as fig. 1

B8 I'MEXERATARESHAR EEXTHEZRAKEHIEX LR
Table 3 The conclusion of comparing urban ecosysiem sustainable development level and natural ecosystem development

level of Guangzhou city with the other three cities in 2000

1% #F Indicators I # Guangzhou 1t ¥ Beijing I ¥ Shanghai BRI Shenzhen
ARESLKFO R % Good R #F Good th Middle f£ Excellent
BHRESRRAYD R #F Good # Middle B ¥ Good f£ Excellent
HE4EERBALD gt Middle £f Excellent  Middle B ¥ Good
HEETHELEBAKAED B i Good B #F Good i Middle % Excelient

(1) Natural ecosystetn sustainable development level; (&) Economic ecosystem sustainable development level; 3) Society

ecosystem sustainable development level ;D) Urban ecological sustainable development level
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(D NBRRARESEAT ASTHEEEXERTEN BETHR.BTFLE. BB =M. A8
HABTRRBFKE: 2FEEHRBRTEN BEFLE. FTER.BR =M, EEAARXRT P ER
RIFAFHSESHEENKHPRE. EERRBTPNPEKE, THTRTEBSKLERE A
EAN RDSBUHSGDPHEENETPRE ADBRBKERR AHAMSESF XA LENKT PR
.

DOFEBTHAREDTUAFT EBZTRREBRKEEAHRBANEThRE SREZTHERRIE
BETFEY, BFART BT M. ERRTD,. LB EAERRRE . UHYHBA=ZHDHES
Z—RWUAZ— BREXSAEWMERGE, ABARZGHRTARXTE. .S HEH 22— BB NGTH =
22—, HAFLEBGDP)RX, FEHREL GDP LEMNETIFET . BT M. BIIH . AB GDP. &5
FENAAHOLMS GDP ZHEBETEIN B TR M.

(AR PAERRTPHSABHEARE SHEFERBRE BREBUEK I BVTEETGERR
KEGEERENETEMNG . RTFLEBHT . BBTS Hh. AEDHREULXEERADLE.RID £ %
FHEGDPRHE . AAERASEAB BV RE. =N ARCE . EHERZ LM ME S T 4™
EHESENRTPORE TR AAAZSH BETHHEL2EBZEO.BLETAS GDP. 2 EE
SHME=/EH R, T 2008 SEAL R R RIER 2000 EHFFRBALSD 116278, & GDP LLE X
L.7% . ERBHPRE, . ELEHEFAKE, BAXKEBE 2008 £, L TEWHRA 45012Z5%. A
FRBWATHRAE, LR B AR B AR AR ST

WHEHNNEBUTRERRERKF. . ARESAMK P REFESHBENAT PR EHAXRTF
HREF HSESHEERABETFERBEET. AT M. LB, ARPUTFH AERBETIEER. NHEHK
AR AARPRERLE BRESUERERE AYAGHHRSENRTPHRBER BRTEES
K HE ABGDPANBHERMNBERGHEAMEFERRRPRTREERM . AHMRBOR
M5 GDP ZHX172. 8% A RKEM 3 4 RATRY 3. 7~4. 3 fF. HINTH 2000 SF5MHH O B W 345. 63 {2 3%
T HAE 13.9%, 1993 SE AR HEZE S BELEAXPRTHT ARBRAALSH MK, R RIS RHIK
EFEBRRBTETENE. AEFEFEN.BTHAFARFRBTEEH . FEHES HLEAFE ", AWfeHsd
SRHTENAEU L XABEAQORSHERRB=/ P oRBTREBADXEEGRRE.

GIBELRFH AEWNRBAEE, SR ESHMATRITRFRR BRI T A EF T TN R B
WAL HE. AT LET., BAXRRARLBRNNEBRE, XEWFDE: BT AR H. - HHbe
(R BUERELE FINT RS SH B4 XTAN . ERRRMALENE—-AVD, 2001 £, ZEEF M
Bex P EERBRALORRETHR . HERFHEFREARGC K4 8 1B . PEHESBRE (BiTH
HhUEE N S)RETRAMNLaed B BEKKE: L8 2015 5F.JL5T 2018 4E.J 5K 2021 oo omr B
2050 4R EEN— P BER LT AR YRR P ERAEAFRKE  KRBEXP O EOMARLBEN, 7
BB EREZMBRESTRELR . XCBRETHRERR S LT SRR M WK IF RN P
.8 . B EFEERBTRENBEESHEHE MEXHAARL HEFLAR FE4X N 5HAAK
(T AE (BBt AL . 2RL BT UHBH BRIV REATHERAEERE.

ZEAR. T MTEBEERARARFERPREHETEIREOD EXRETHEEANETFHLLEHA
RUAZESER.DERR, LR AL 4R RIRT A& K.
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