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Comprehensive assessment of urban ecological risks: the case of Huaibei City
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Abstract; Ecological risk is defined as the probability that a specific population, landscape, or ecosystem in a dangerous
environment has its health, productivity, hereditary features, or economic and aesthetic values affected. Various and
complex ecological risks occur widely in urban ecosystem. Conventional assessments for single types of ecological risks are
not comprehensive enough to evaluate the degree of ecological risk, and are also unsuitable to meet the multiple needs of
sustainable urban development and management. In this paper, a research framework has been formulated to evaluate urban
ecological risks spatially and more comprehensively. The framework has five steps: identification of potential risk types,
selection of influential factors, exposure analysis, effect analysis, and putting forward of mitigation measures.

First, three primary kinds of ecological risks, including natural disasters, environmental pollution, and ecological
degeneration are considered. Selecting factors of the natural environment, social economy, landscape, and pollution would
be used to explain the influence of spatial characteristics. Exposure analysis showed frequency, range, and duration of each

risk based on the weather record, Annual Report of Environment Quality, and other statistical data from government
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departments.

The effect analysis integrated the results of exposure degree, effect of environmental factors, and degree of
vulnerability. Degree of vulnerability depends on risk object characteristics. Land use unit is suitable to be the object for
illustrating the degree of risk influence directly and linking with urban planning. Considering function and land cover, land
use types would be categorized as high density building area, medium density building area, low density building area,
traffic land, forest land, grassland, cultivated land, garden land, water, and unused land.

The urban core area of Huaibei city has been chosen to test this framework. Major ecological risks in Huaibei include
flood, drought, water pollution, air pollution, land subsidence, and ecological service degradation. Single and
comprehensive ecological risk degrees have been calculated. Based on these, spatial strategies of urban ecological planning
are proposed that incorporate these assessment results. Three risk levels were recognized in this study area by our
comprehensive ecological risk assessment. In high risk areas land use for urban expansion and construction should be
limited in future planning, vegetation cover should be restored, and climate change and environmental quality should be
monitored to protect the urban ecological environment and the lives and health of human beings. Medium risk areas require
a different building code for each risk category when building and constructing to ensure the safety of infrastructure such as
traffic, energy, and water. Furthermore, an environmental impact assessment should be undertaken and approved to guide
building. High density development should be limited to low risk areas, although the need for land use management after
planning remains.

The framework of comprehensive ecological risk assessment integrated different risks of natural disasters, environmental
pollution, and ecological degeneration. Land use units have been used as the risk objects and which can be directly used as
the ecological background for urban planning in the future. Also, it is simple to adjust when land use changes, and when
different planning scenarios require new decisions. Furthermore, it can highlight spatial variation of ecological risks and
make suggestions for efficient mitigation. There are still some difficulties in the study, i. e. the considerations of the degree
of vulnerability are complicated, and have to integrate the opinions of experts, local residents, and governments. For
governments, the degree of vulnerability is linked with financial expenditure; for residents, it depends on the safety of life

and belongings; and for different experts, it involves natural capital, environmental quality, human health, and so on.

Key Words:; urban ecosystem; comprehensive ecological risks; landuse types; Huaibei City
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Fig.1 Framework of comprehensive urban ecological risk assessment
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Table 1 Vulnerability degree of major land use type under natural disaster in Huaibei
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Table 2 Vulnerability degree of major land use type under environmental pollution in Huaibei
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RISK,,= EF ,xVD,,
EF = (DoTL+Dol)/( DITL+Did) (0<EF,,<1)
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AL T AR 2SR A XU, = A0 A5 RS B AN A S IR 55 BRI A PSS AR 90 5 T T b 2 480 B AR 2 ek 3
i R P 3258 F S X SRR B B 55 A 25 IR 55 A 180 Mt 55 2, DA i L 32 52 i 8 B 190 22 e, L v g 53
PefE B o 10 43 (%3)
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Table 3 Vulnerability degree of major land use type under ecological degradation in Huaibei
X Building area
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Risk t Hich Middl L Traffic Forest Grassland Cultivated ~ Garden Wat Unused
e pe ' radie o land land rasstan land land ater land
density density density
RSB Mining Siding 10 7 6 8 3 2 5 4 9 1
IS IR 26 B IE Feologics
HEA 5 AR Ecological 4 3 2 1 9 8 6 7 10 5

service degrading

(1) SRJEIH B (Mining Siding, MS) KU
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3.5 LEAIEKR A a2

FESERCEIL T 85 K-SRI SRR B B 25 R 55 AR A5 B A A 25 KU PEA A JE At L, B HE e 2
T bR FH 8 2 TR) B2 ], K A [ IXURSE 0 47 & AR A3 A 725 1R B in, AR A I 9T DX 2 A A 250 DR R B ) 2 1]
O3, o HE KU AR R AR R 40% AR AEE- 3 R AR 66% s M4 2001—2005 AFEHEIL
B ARG F g VORI & 25.0% , 5 RIS QM5 5 (1 20) B RELE 9. 1% KI5 5 kS
15 Y R AR MR s RIBEIR A AN A 25 MR 5 1R A S XS 322252 ACOh & s s2 i), J& T Res & AR AR S A (R i T4
SRR, S S RVE T S & AR 22 5, Z R TR RO T LSRRI, 76 ik
PR A 25 XURS B ) L, 38 3 s o Ak Ak B 2R PR IR B 2 A A 25 XU B9 25 100 A 5 SR | e IR A
R (K 6)

INZE BBl SR TE | W5 X 25 A 25 RS 38 i 1740 DX s A i g ] ASm] I 5] A5 3 45 ] 97 I 448 10 o %
AT B AU A AR | Hh i R A A N T RS e B A BRI MBI X RS K
0 R 255 AR 19 DX S P8 0 Ly B A 28 2 L LAk

SRV B R ATCATT 5 DX A 285 RS 6 T, 78 AR 1 = b R RS v 8 v 3 XU DX 2 45 Tl Sl A e DX
K0, B 4= o TF K G Bl A L AR 5, TR ARG Bl 25 B A5 SRS T e XU T, A AR AR XU
AR 5 v R XU DX 80, 5 2 B XU 28 78 A S SR AN & AR XU B o | SR8 i 22 42 AR AR $2 T S ¢
VRREVR A F AT B A T HE T, 25 A S5 P EAh 5 nT AR PR oS AT JF &, LA 3 i 25 18 A A5 3580R 5 % 1

http ; //www. ecologica. cn



20 1 HANE AR ISR G AR A KR —— LI T 3 X S 1 6213

AP A 25 XS DX 3] 3 8 AT i 8 P T A, a4 M ) ol
FHAEER R B T D BB 12 % o 7 AR R ST 9 8 1A ML K
Hh, IS 5 3T A1 L o 5 T RS 4 s AU X3
S i A A PR DX 3, e [ A A A 3 i 2 2 AU B 3
1423 ] 2574
4 ZR5iit

FHAE T B — 9 BN ) 3 T 2R 28 KU DAY, A F
FEHET IR S A A A R G, BRI I (945 b 2R
MBI 22 XU B T £ A 2 KU A AE S
RZ, WESEHEPE LR HIRESR S 20 A R i a i
A B S R I A S T AL 2 TRl I AR, LAJYI A
Sl s i e SRR (LR MR TR 45 5 Rk A
ARACRS DA 25 AT BT, T X AR SR AN [a] i 75 58 ) e
R 2R

WP PR AL B XA B ST X AT T 201 0
AT AR B MBS IEAN 705 ATt R B e TR AL
BRI AEE], E Y, R TR A A B e S AR, H
BRI L AT 70 O ik e A7 8 BEEAL , RR AN AT 45 &
S UM R BUR A BT UL, X AT i — 2
I U, ol T XU AU AH A T R 52 2, H RT7EZR & AR
A XU B PEA 0B v SR T B8 25 1) B AT A7 55 R A T
SE M & T ILNEEE 5 I 45 R 2 EER , H AT R
AR RS ST 2% e R St 5T ol i AT i — 2D b e 58
o i AIF T raE o A7 A S e AR 2 XU 4 5[] g

I {2 A7 PR X

O A R X
W 5B SN X
0 4km

Bl6 HEESKKREEZHESH
Fig. 6 Spatial distribution of comprehensive ecological risk

degree

Ay ABATHAEAE S [ REPE AN A TR, A2 BRT H RTAITZE DR AN R, X T st R IR R A T Ak, I Z200% 0T
WHERZE S, T — BRI S5 B WF5E DA [R) 2235 U G K RS 75 B K5 G55 3 R i HL 3l 285 1 52 D K4 v
W TEN G R EATIBIE ; 5350 A IEXT 2 FF AR KT AL GE ST 1 2 5 258 3l i e R XURS: P A, T3 AR A 2%
B, K T e S AR P22l LA . 5340, i e L AT RO TRk R B R AE I 1 , i A 35 B DR i) 22 il
R PR | ELR B i B R a3 SR T T B DR AR SC R = A T 2326 o I R SRR AT FHT 3t DR T A2

HEMRBLHE I T BT IR BT R

References :

[ 1] Zhou Q X, Wang R S. Ecological risk assessment of urbanization processes — a case study. Acta Ecologica Sinica, 1998, 18(4) ; 337-342.

[ 2] Freedman B. Environmental Science: A Canadian Perspective. Scarborough; Prentice Hall, 1998 ; 509-523.

[ 3] Harwell M A, Gentile ] H, Bartuska A, Harwell C C, Myers V, Obeysekera J, Ogden J C, Tosini S C. A science-based strategy for ecological
restoration in South Florida. Urban Ecosystems, 1999, 3(3/4) . 201-222.

[ 4] Schweiger E W, Leibowitz S G, Hyman J B, Foster W E, Downing M C.

Synoptic assessment of wetland function: a planning tool for protection of

wetland species biodiversity. Biodiversity and Conservation, 2002, 11(3) : 379-406.

[5] XuXG, Lin HP, FuZ Y. Probe into the method of regional ecological risk assessment—a case study of wetland in the Yellow River Delta in

China. Journal of Environmental Management, 2004, 70(3) : 253-262.

[ 6] Schriever C A, Liess M. Mapping ecological risk of agricultural pesticide runoff. Science of the Total Environment, 2007, 384 (1/3) : 264-279.

[7] LiZQ, HouJ Y, Wang J Z. Potential ecological risk assessment model for heavy metal contamination of agricultural soils in mining areas.

Advances in Earth Science, 2008, 23(5) : 509-516.

[ 8] Petrosillo I, Zurlini G, Grato E, Zaccarelli N. Indicating fragility of socio-ecological tourism-based systems. Ecological Indicators, 2006, 6 (1) :

http ; //www. ecologica. cn



6214 A E = 314

104-113.

[9] LiuSL, CuiBS, DongSK, YangZ F, Yang M, Holt K. Evaluating the influence of road networks on landscape and regional ecological risk — a
case study in Lancang River Valley of Southwest China. Ecological Engineering, 2008, 34(2) : 91-99.

[10] Shi G T, Chen Z L., Wang L., Zhang J, Li H W, Xu S Y, Heavy metal pollution and the ecological risk in dust of Shanghai urban parks. Urban
Environment and Urban Ecology, 2006, 19(4) . 40-43.

[11] Sun HB, Yang G S, Zhu T M, Su W Z, Wan R R. Assessment of land use ecological risks in rapidly developing regions: a case study on Kunshan
City. Resources Science, 2010, 32(3) ;: 540-546.

[12] TPCC (Intergovernmental Panel on Climate Change). Climate Change 2007 ; Impacts, Adaptation and Vulnerability. Working Group I Summary
for Policy Makers. Cambridge: Cambridge University Press, 2007.

[13] UNFCCC (United Nations Framework Convention on Climate Change). Climate Change: Impacts, Vulnerabilities and Adaptation in Developing
Countries. 2007. [2011-05-12]. http://unfcce. int/resource/docs/publications/impacts. pdf.

[14] Najem G R, Louria D B, Lavenhar M A, Feuerman M. Clusters of cancer mortality in New Jersey municipalities; with special reference to chemical
toxic waste disposal sites and per capita income. International Journal of Epidemiology, 1985, 14(4) . 528-537.

[15] Sun X L, Fang C L. Model and application of ecological risk appraisal in the course of urbanization in arid area. Arid Land Geography, 2006, 29
(5): 668-674.

[16] Xiao D N, Chen W B, Guo F L. On the basic concepts and contents of ecological security. Chinese Journal of Applied Ecology, 2002, 13(3) .
354-358.

[17] Li X R. The main types, characteristics and countermeasures of geological hazards in coastal cities. The Chinese Journal of Geological Hazard and
Control, 1997, 8(2) : 92-94.

[18] WulJS, Wang Y L, Nan L, Li Z G, Li L. Influence of natural disasters on urban development in Shenzhen. Journal of Natural Disasters, 2004,
13(2) : 39-45.

[19] Wang Z G. Environmental Medicine. Beijing: Peking University Medical Press, 2001 5-7.

[20] SongZ Q, Wang Y L. Progress in research on ecological impact of urban landscape structure. Progress in Geography, 2004, 23(2) . 97-106.

[21] Marzluff ] M, Bowman R, Donnelly R. A historical perspective on urban bird research; trends, terms, and approaches // Marzluff ] M, Bowman R,
Donnelly R, eds. Avian Ecology and Conservation in an Urbanizing World. Boston: Kluwer Academic Publishers, 2001 1-15.

[22] Zhou HM, Zhou C H, Ge W Q, Ding J C. The surveying on thermal distribution in urban based on GIS and remote sensing. Acta Geographica
Sinica, 2001, 56(2) : 189-197.

[23] Weng Q. A remote sensing-GIS evaluation of urban expansion and its impact on surface temperature in the Zhujiang Delta, China. International
Journal of Remote Sensing, 2001, 22(10) ; 1999-2014.

[24] Zhang R G. Economy reforming experience of resources cities and indication. Ecological Economy, 2008, (12) . 82-84.

[25] Zhang P, Wang F H, Wu Z L, Zhu Z, Climatic analysis of drought and flood transfer in Huaibei city. Express Water Resources and Hydropower
Information, 2008, 29(S1) : 139-140, 151-151.

SE Lk

(1] MRE, T SRELE RS R IFN RZEIBIT. R, 1998, 18(4) : 337-342.

[ 7] ZERE%, R, B2, 0 ILEME LR G R 5 B AR S XTI BT, R =k | 2008, 23(5) : 509-516.

[10] s 5uik, MRiReE, A, skag, 225, VRthae. Bl 28 bl R 2h o 4 5 e MO e A S KUK I ST B S50l 4 2%, 2006, 19
(4):40-43.

[11] PhBEE, BkEll, RRB, IR, JToR58. G U s &l i IX 1= b A A= 28 KU PP A —— LA R i o . B2 IR, 2010, 32(3) .
540-546.

[15]  #heese, Jr@imk. 5 DX A e v A 2 2 XU PP A A58 20 K 7 FH—— L300 1 g DX Sl vl Al st A S ). 1 52 X B B, 2006, 29 (5) -
668-674.

[16] HTT, B0, BER. BAESLENFEAMEMITR AN, NAES¥HR, 2002, 13(3) : 354-358.

[17]  ZEAHSK. VUSRI AR M B 38 9 B2 e B B RO SRS, vh MBS R FE S PR, 1997, 8(2) : 92-94.

(18] Rz, EAOBE, mve, FIERE, 23 ARKEXRIBRI RS L RIER. HIRICE ¥R, 2004, 13(2) : 39-45.

[19] E4REI. PREEY. Jat: U BERCE B L, 2001 5-7.

[20] RYAYE, TADBE ST R A SRR TS . Hu BBl 24 E /R, 2004, 23(2) : 97-106.

[22] JALgk, JARUE, B, T4aA. BTEERM GIS M g o fi Ao, HhIE4R, 2001, 56(2) : 189-197.

[24] ki, BTN 205 e U200 JroR. AR 280, 2008, (12) @ 82-84.

[25] kbR, WA, R, KRR WL B E SR R AUBE T, KRDK AR, 2008, 29 (14 T)) : 139-140, 151-151.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.20 October,2011( Semimonthly )
CONTENTS

Community structure and diversity of macrobenthos in the intertidal zones of Yangshan Port -«oxsecererererereneeeieieieieiiiiiiiieaen..
.............................................................................. WANG Baogiang, XUE Junzeng, ZHUANG Hua, et al (5865)
Variation characteristics of macrobenthic communities structure in tianjin coastal region in summer «=:setocerreeerrersreesreneiiiiee.
........................................................................... FENG Jianfeng, WANG Xiuming, MENG Weiging, et al (5875)
Analysis of habitat connectivity of the Yunnan snub-nosed monkeys ( Rhinopithecus bieti) using landscape genetics —=+rererererececaees
........................................................................... XUE Yadong, LI Li, LI Digiang, WU Gongsheng, et al (5886)
Study on the spatial pattern of wetland bird richness and hotspots in Sanjiang Plain «+-coeeeeeeeeeeceeees LIU Jiping, LU Xianguo (5894)
Dynamic analysis of coastal region cultivated land landscape ecological security and its driving factors in Jiangsu «-ecevoreererereeeeceees
............................................................................................. WANG Qian,JIN Xiaobin, ZHOU Yinkang (5903)
Landscape pattern gradient on tree canopy in the central city of Guangzhou, China ««++=s+ssssssseesssssemmmiiniitiii
....................................................................................... ZHU Yaojun, WANG Cheng, JIA Baoquan, et al (5910)
Research on dynamic changes of landscape structure and land use eco-security:a case study of Jiansanjiang land reclamation area
...................................................................................................... LIN Jia, SONG Ge, SONG Siming (5918)
Shangri-La county ecological land use planning based on landscape security pattern ««+++s«++ssssssesssssemmittmniitiiini
.................................................................................... LI Hui, YI Na, YAO Wenjing, WANG Siqi, et al (5928)
Changes of paddy field landscape and its influence factors in a typical town of south Jiangsu Province — «oreererreeersreeerrieeeeeeeeene.
.......................................................................................... ZHOU Rui, HU Yuanman, SU Hailong, et al (5937)
Species composition and succession of swamp vegetation along grazing gradients in the Zoige Plateau, China «-rrerererereeerrecereeeene.
................................................................................. HAN Dayong, YANG Yongxing, YANG Yang, et al (5946)
Characteristics and influence factors of the swamp degradation under the stress of grazing in the Zoige Plateau -+-roveeeerrererereeeeeees
.......................................................................................... LI Ke, YANG Yongxing, YANG Yang, et al (5956)
Variation of organic pollution in the last twenty years in the Qinzhou bay and its potential ecological impacts +++-+ LAN Wenlu (5970)
Response of radial growth Chinese pine ( Pinus tabulaeformis) to climate factors in Wanxian Mountain of He'nan Province +++«+++++-+
.......................................................................................... PENG Jianfeng, YANG Airong, TIAN Qinhua (5977)
Vegetation and species diversity change analysis in 50 years in Tashan Mountain, Shandong Province, China — +«+-roesreererreeeereceenes
....................................................................................... GAO Yuan, CHEN Yufeng, DONG Heng, et al (5984)
Effect of urban heat island on plant growth and adaptability of leaf morphology constitute +-+-+- WANG Yating, FAN Lianlian (5992)
Effects of shading on photosynthetic characteristics and chlorophyll fluorescence parameters in leaves of the endangered plant
Thuja sutchuenensis — ++++++=+++++sssssessssesmnnssiitt LIU Jianfeng, YANG Wenjuan, JIANG Zeping, et al (5999)
Effects of shading on growth and quality of triennial Clematis manshurica Rupr. —+++++++sssesseseseenisiiiiit i
................................................................................. HAN Zhongming, ZHAO Shujie, LIU Cuijing, et al (6005)
Allelopathic effect of extracts from Artemisia sacrorum leaf and stem on four dominant plants of enclosed grassland on Yunwu
e WANG Hui, XIE Yongsheng, YANG Yali, et al (6013)
Effects of soil base cation composition on plant distribution and diversity in coastal wetlands of Hangzhou Bay, East China -+-+-------
............................................................................................. WU Tonggui, WU Ming, YU Mukui, et al (6022)
Species diversity of arbuscular mycorrhizal fungi of Stipa L. in alpine grassland in northern Tibet in China — «-cocoreererrerreaenceeees
....................................................................................... CAI Xiaobu,PENG Yuelin, YANG Minna, et al (6029)
Water consumption and annual variation of transpiration in mature Acacia mangium Plantation = +rocororerereraraeeccacicaraeieiiteeee.
....................................................................................... ZHAO Ping, ZOU Lvliu, RAO Xingquan, et al (6038)
Foliar phenotypic plasticity of a warm-temperate shrub, Vitex negundo var. heterophylla, to different light environments in the

f‘]e]d ................................................................................. DU Ning’ ZHANG Xium, WANG Wei, et a] (6049)



An case study on vegetation stability in sandy desertification land: determination and comparison of the resilience among communities
after a short period of extremely aridity disturbanc ««=vsecorrerererrreaerrenenieniiiiiieen.. ZHANG Jiyi, ZHAO Halin (6060)
Response of soil quality indicators to comprehensive amelioration measures in coastal salt-affected land «=w--rorreerreeeererrceeeeeenens
.............................................................................. SHAN Qihua, ZHANG Jianfeng, RUAN Weijian, et al (6072)
Fine-scale spatial associations of Stipa krylovii and Stellera chamaejasme population in alpine degraded grassland = «-ececoreeeererereeeeees
......................................................................................................... ZHAO Chengzhang, REN Heng (6080)
The response of community-weighted mean plant functional traits to environmental gradients in Yanhe river catchment —=+:eeeeeeeeeeeeees
............................................................................................. GONG Shihui, WEN Zhongming, SHI Yu (6088)
Ozone stress increases lodging risk of rice cultivar Liangyoupeijiu: a FACE study — «++-veessseressssmesnmmssniisiiit i
........................................................................... WANG Yunxia, WANG Xiaoying, YANG Lianxin, et al (6098)
Effect of sugarcane//soybean intercropping and reduced nitrogen rates on sugarcane yield, plant and soil nitrogen — «=v-ororreeeereeeenes
.......................................................................................... YANG Wenting, LI Zhixian, SHU Lei, et al (6108)
Effect of wetting duration on nitrogen fixation of biological soil crusts in Shapotou, Northern China «:+etcerreeerrererersreneieieieieeene.
.......................................................................................... ZHANG Peng, LI Xinrong, HU Yigang, et al (6116)
Effects of zinc on the fruits’ quality of two eggplant varieties ~«=+=++=c-+- WANG Xiaojing, WANG Huimin, WANG Fei, et al (6125)

Rapid light-response curves of PS II chlorophyll fluorescence parameters in leaves of Salix leucopithecia subjected to cadmium-ion
GLIESS "+ rrrrrmennssneneaeneeaeea et e et e e et e e aa et ea e QIAN Yonggiang, ZHOU Xiaoxing, HAN Lei, et al (6134)
Physiological Response of Mirabilis jalapa Linn. to Lead Stress by FTIR Spectroscopy «+««=rterorsererersrscarrrcaeiereienneieaeieneeenene.
.......................................................................................... XUE Shengguo, ZHU Feng, YE Sheng, et al (6143)
Physiological response of Zoysia japonica to Cd> «+--=+eeerereereeneeenn LIU Junxiang, SUN Zhenyuan, JU Guansheng, et al (6149)
Biosorption of Cd** using the fruiting bodies of two macrofungi «:«++++eeseeesseeeeeees LI Weihuan, MENG Kai, LI Junfei, et al (6157)
Factors regulating recruitment of Microcystis from the sediments of the eutrophic Shanzai Reservoir ««+eseeeseseeeererreeeeereeneieneaeee.

....................................................................................... SU Yuplng s LIN Hui s ZHONG Houzhang ,et al (6167 )

.................................................................................... YANG Yaojun, LIU Chao, WANG Shufang, et al (6174)
Photoperiod influences diapause induction of Oriental Fruit Moth( Lepidoptera: Tortricidae) ««+«=tseseeresesrererererimenriiiieiateainen.
................................................................................................ HE Chao,MENG Quanke, HUA Lei, et al (6180)
Influence of edge effects on arthropods communities in agroforestry ecological systems =+rorrerersererererraeerrenerreiereiieeeennes
.......................................................................................... WANG Yang, WANG Gang, DU Yingqi,et al (6186)
Dynamics of land use and its ecosystem services in China’s megacities =+ +=++eseeeeeee CHENG Lin, LI Feng, DENG Huafeng (6194)
Comprehensive assessment of urban ecological risks: the case of Huaibei Cily «+++s+essssseessserssnsmmsanittiiiit it
.............................................................................. CHANG Hsiaofei, WANG Rusong, LI Zhengguo, et al (6204)
The dynamics of surface heat status of Tangshan City in 1993—2009  «+«rerererereeeeeees JTA Baoquan, QIU Erfa,CAI Chunju (6215)
A projection-pursuit based model for evaluating the resource-saving and environment-friendly society and its application to a case
i WHRAID  weeerrrererernrrrnerneeenereeteet e eteeeteeteereereees WANG Qiangian, ZHOU Jingxuan, LI Xiangmei, et al (6224)
Research on ecological barrier to Chang-Zhu-Tan metropolitan area  =+=++vc-c+ XIA Benan, WANG Fusheng, HOU Fangzhou (6231)
Optimization of urban land structure based on ecological green equivalent: a case study in Ningguo City, China —«-ecevoreererereeeeceees
................................................................................................... ZHAO Dan, LI Feng, WANG Rusong (6242)
Dynamic ecological footprint simulation and prediction based on ARIMA Model: a case study of Gansu Province, China =-+-:eveeeeeeee-
..................................................................................................................... ZHANG Bo, LIU Xiuli (6251)
Review and Monograph
A prospect for study on isolated wetland — =++--ssssssreesesante TIAN Xuezhi, LIU Jiping (6261)
Dinoflagellate heterotrophy «++++++++++ssssseessumttiiiit ittt SUN Jun, GUO Shujin (6270)
Research progress of microbial agents in ecological engineering +-+-+=-+-x---- WEN Ya,ZHAO Guozhu,ZHOU Chuanbin,et al (6287)
The progress of ecological civilization construction and its indicator system in China «+vcesseceresrereereenerernreiireieeiteeeee.

....................................................................................... BAI Yang’ HUANG Yuchi s WANG Min , et al (6295)



2009 £ E AR S5 55K 200 E BT 10 ZHAF*
(5T 2010 4EHR CSTPCD B )

Hey Wi S Bk Hy W19 R [N
Order Journal Total citation Order Journal Impact factor
1 ERFER 11764 1 ERER 1.812
2 o A 524 9430 2 T A2 1.771
3 TP 2R 4384 3 N A A2 1.733
4 [iE|dib7 i 4177 4 G/ EA =S 1.553
5 HERFERE 4048 5 HERFERE 1.396
6 L7/l seE i SR 3362 6 [iiEdi:t7/E=22ir 0.986
T morooy IV 3327 7 s 0.894
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 YT 0.809

* (LEZAAR) 2009 AFERLO AN 1964 FRHEWTIHET B80S IR 11764 0, £EHER S 1; A
T 1812, £ EHERE 14,55 19 JmiELE 9 AR E A A AT ob BEDRG SRS

wEEHEME flais BiTéREE XIKE B %
4 & % Wk ACTA ECOLOGICA SINICA

(SHENGTAI XUEBAO)

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)

3l E FE20H (2011410 A) Vol. 31 No.20 2011
% L= <E§%Tﬁ>gﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

www. ecologica. cn .
. www. ecologica. cn
shengtaixuebao@ rcees. ac. cn

Bk N iq,cl‘lengtraixueba()@ rcees. ac. cn
* i E R AR S dltOl'-.ll‘l-c ie HLI\-IG Long—\-x/e-l ‘
oL 2L A upervise y ina Association for Science and Technology
P hE AR S d by China A for S d Technol
7O

cp R RS2 e A A PR BF ST 0 Sponsored by Ecological Society of China

Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS

M L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press

Hihk . b AR IR ILHT 16 5 Add ;16 Donghuangchenggen North Street,

MR B A . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China M 8

Hitik . AR FEIAR AL 16 5 Distributed by Science Press 2 N

EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North o %

Eﬁﬁ'ﬁ 31(910>6;‘g34563 Street, Beijing 100717 , China L ===

-mail ; journal @ cspg. net Tel: (01064034563 P —

iT W 4 Hi ) Ee "(‘1 , : @ oo . o =2
ESh & T HhEEERE A S B WA JOUTETE ese. e )

Hih :”:f?‘ 399 {%%ﬁ Domestic All Local Post Offices in China 2 — )

mgﬂéﬁﬁ%:loooélét Foreign China International Book Trading 3 =E
IT&2E o o Corporation H N
¥ A SRS 8013 5 Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 - N — —
N 1AM O ERSIRFFEIT EN#E RS 82-7 E5&ITHS M670 E M 70.00 T

CN 11-2031/Q



	20fm+ml-zw.pdf
	stxb201106210900.pdf
	20ml-yw+fd.pdf



