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Health assessment of urban ecosystem based on a projection pursuit model
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Abstract: Assessments and understanding of urban ecosystem health status are of great importance to the sustainable urban
development. A health assessment of urban ecosystem was conducted in Guangzhou City in 2000 and 2005 by using a novel
multi-indicator data processing method, projection pursuit model, in which the optimal projection direction was obtained
based on real-rode genetic algorithm. Results predicted that the grade value of Guangzhou City in 2000 was in a sub-health
status,, which was in agreement with the real world data. In addition, output from the model is consistent with that obtained
from the fuzzy assessment method. The grade value of Guangzhou City in 2005 was also determined as “sub-healthy” based
on the actual monitoring data; whereas the model grade value for 2005 was larger than that for 2000. The increased value
indicates a continuous improvement of ecosystem health in Guangzhou city during the past five years of efforts. Compared
with the fuzzy assessment method, the model was able to accurately assess and project the health status of an ecosystem with

higher precision.
Key Words: urban ecosystem; health assessment; projection pursuit model
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Tablel Indicators and classification standard of urban ecosystem heath assessment

EER 25 RG4S RAS AN WAERE Bl A4
Comp onent Catalogue Ordinary indicators Illness ~ Unhealthy Sub-health Healthier ~Very healthy
LiEh 1 &A1 (1) A¥ GDP/ (T JE) <0.8 0.8~1 1-5 5~15 >15
2 WIRERLR (2) ¥4z GDP Yi#E (T 7o/ A 7T) >3 3~2 2-~1 1~0.2 <0.2
3 RERERCR (3) 34 GDP fB#E/ (MiksdEt/ FT56)  >0.8 0.8~0.7 0.7~0.5 0.5~0.2 <0.2
IR 4 ZUEHRES (4)R&D £:3% 5 GDP [LE/% <1 1~2 2~3 3~5 >5
(5) {5 B 7= el 55 GDP W&/ % <5 5~10 10~20 20~25 >25
5 H AR (6) WX A EE/ (7 AN/km?) >4 4~2 2~1.5 1.5~1 <1
6 HAREEMIRES () FMEER(% ) <10 10~30 30~35 35~40  40~60
(8) X AL B % (%) <10 10~20 20~30 30~40  40~60
(9) BRI RBEEHR(%) <1 1~4 4~6 6~8 8~12
M5 51 7 BREE AL B (10) 3R i A= 1B Y5 K AL B (% ) <30 30~50 50~70 70~90 90 ~100
Ei (11) M3 E RS HRGEAR R (% ) <40 40~60 60~80 80~95  95~100
(12) Tk FE g Lx& R FAH (% ) <20 20~50 50~70  70~90 90 ~100
8 W FRAETAFI IR (13) TP AR EEF AFE (%) <20 20~40  40~60 60 ~80 >80
9 PR RS BK (14) FMEHEA 5 GDP LT (% ) <1 1~1.5 1.5~2 2-~4 4-~5
V% TR 10 R38R (15) BF8E R R A 188 20~40 40~60 60~80 80~90 90 ~100
(16) i XA L5t (EHHK/N) 3 ~5 5~8 8~12 12~16 >16
11 A= PSR R (17) N4 B R (P05 K/ ) 6~8 8~12 12~16 16 ~20 >20
(18) AHE TR CEH A/ N) 5~8 8~12 12~16 16 ~22 >22
V ABHEROIRGL 12 AR (19) B4 IR R %L >50 50~40  40~30  30~25 <25
REE KT (20) AByItEE A (a) <60 60~68 68~75  75~80 >80
(21)0 ~4 % )LHIET-H (%0) >20 20~15 15~10 10~8 <8
13 SCib A (22) &THA D PR ZHFER(a) <5 5~7 7~9 9~13 >13

I : energy,1:economic productivity, (1) : per capita GDP,2: matter consumption efficiency, (2) : matter consumption per 10000 GDP, 3 energy
consumption efficiency, (3) ; energy consumption per 10000 GDP; II :organization structure ,4 ;status of economic structure, (4 ) ; percentage of R&D outlay
in GDP;(5) ; proportion of added value of information industry in GDP,5 ; status of social structure, (6) ; population density in city zone 6 ; status of natural
structure, (7) : Coverage rate of forestry, (8): Coverage rate of urban green areas, (9): Coverage rate of natural reserves; III : recovery capacity, 7:
treatment index of waster, (10) : rate of Urban domestic waste water treated, (11) : rate of vehicles tail air reaching the discharge standards, (12) ; Rate of
Industrial Solid Wastes Utilized in a Comprehensive Way ,8 : matter circle utilization, (13) : Rate of reusing water by industry,9: environmental protection
investment index, (14 ) : percentage of environmental protection invests to GDP; IV service function, 10 status of environmental quality, (15):
comprehensive index of environmental quality, (16) : Per capita public green areas,11 :convenient degree of life, (17) : Housing area per capita, (18) :
road area per capita; V :public health and educated level, 12;public health, (19) ; Engle coefficient, (20) ; Life Expectancy, (21) ; enfant death rate

between Oand 4 year,13 :cultural level, (22) :average educated years

3.3.2 THEERIEN A
FEEBY M T 20009 £E [ ERTEAR ARBE R &, T EAHEEE N 2. 48, X R ERME N 2. 95,5
(EHEE T4E40 3, R I I M T 0 A SRR /K Ak T A8 BEAR 25, 53¢ 5 SR SR BT 258 A0 15 IO AR

® 2000—3.45,0.43,0.87,1.23,7.24,1.4,41.2,31.6,8.29,26.28,82.04,79. 58,26.5,2.08,80.82,7.87,14.83,9.76,42.6,74.69,11. 82,
11.2.
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