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Abstract: The coastal zone is considered as the most dynamic natural environment, providing goods and services essential
to human beings. Due to diverse natural and human pressures, many coastal cities are experiencing severe environmental
problems such as climate change, sea level rise, coastal erosion, environmental pollution and so on. Land use change is the
apparent and widespread consequences of urbanization and global environment changes, which has important impacts on
coastal zones, such as directly altering geomorphological configurations, influencing ecosystems and ecosystem services
provision, and increasing coastal city’s vulnerability.

The presence of a perturbation or stress, sensitivity of the affected entity and the system’s capacity to cope or respond
(resilience) are major elements in the vulnerability analysis of a social-economic-natural complex ecosystem. Sensitivity in

this sense is defined as the interaction within the system, between the systems or inside the complex ecosystem used to
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characterize the response level the system according to changes in its internal or external factors. This paper presents a new
approach to ecological sensitivity assessment under the vulnerability research frame, and the sustainable supply of ecosystem
services is employed as a measurement of human well-being under the influence of global change threats, such as land use
change.

The paper took Xiamen, a coastal city in Fujian Province, as an example to study ecological sensitivity to land use
changes from the year 1987 to 2007. Firstly the ecological sensitivity mechanism of the major land use activities was
analyzed, such as urban construction land expansion and reclamation. Then the Ecological Sensitivity Index (ESI) to land
use change was defined as the ratio of the variation of ecosystem services value to the variation of Land Use Intensity, and
the dynamic changes of ESI are calculated in detail from the year 1987 to 2007. Finally, using the layer calculation function
of Geographic Information System ( GIS) technology, the spatial distributions of ecological sensitivity were derivate. The
results showed that construction land area increased significantly from 67.48 km’ in 1987 to 308.21 km’ in 2007, as much
as 4.57 times. The sustained expansion of construction land came from agricultural land and forest. From the year 1987 to
2007, shoreline length of Xiamen City experienced an increase-decrease process, from 290. 19 km in 1987, 343.23 km in
1992, t0 299.93 km in 2007. The reclamation aimed at aquiculture causing the coastal line to zigzag and fragment, while
the reclamation for transportation or construction land causing the shoreline smoother and shorter. The Land Use Intensity
increased from 2.44 in 1987 to 2. 52 in 2007, while the ecosystem services value showed a generally decreasing trend of
7.39%10° Yuan in 1987 to 7.02x10° Yuan in 2007. The mechanism research of the ecosystem sensitivity to land use change
indicated that Land Use Intensity and the ecosystem services value showed an opposite trend and Land Use Intensity
increased inversely with the decline of the ecosystem services value. The ESI increased from 1.50 in 1992 to 4.94 in 1997,
then decreased to 4. 12 in 2002, and finally increased slowly to 4.47 in 2007. Overall, in the past twenty years, the level
of ecosystem affected by land use changes was not very severe. Most of the high ecological sensitivity areas located in the

coastal area.

Key Words: land use changes; coastal city; ecological sensitivity; ecosystem service value; Xiamen City
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Fig.3 Coastal line changes of Xiamen City from Year 1987 to 2007
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Table 2 Ecological sensitivity area to land use changes of Xiamen City from Year 1987 to 2007
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A 25 AU H 2 X I8 25.29 1.31 102.23 5.29 94.69 4.90 106.39 5.50
A 2 U AT X3 241.16 12.48 178.44 9.23 104.19 5.39 241.47 12.49
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Fig.5 Distributions of ecological sensitivity area to land use changes of Xiamen City from Year 1987 to 2007

3 g

HRE T Z5 5, 1987—1992 4F & [ ] 4217 A i A F AR Ak 1) A A U A F 3 (IR A L 1992—2007 484tk F
SEARAS , BRIV 43 DX, A2 R G X A A FH AR £k %) U i A5, BV 20 a RIET T AR RGAE
R FHAS AL OR 20 T 32 5 ) () AR B AR 24

b A AR 1 A 25 R v 19 DX IR0 B 2% X3 285 2R 55 27 0 b 1) A8 A 19 52 i e K, 7 5 v B
M, MZS RIS R T, 1992 4F A 25 Aae: i 14 IX 38 5 BV T () 28 5 V5 IO ZR B0 T 0 AP A R0 W I S v v X )
T4 DX 3851997 A A AR fEM: =5 1) DX S AT AR IR I, 2 v 40 A0 T B 2808 A5 RIS 2 [R) 22 V5 i 2 R 4 Xk
2002 4 A A RUERE R 1) DX 1 AR U/, 20 A0 T () e VT R i 4 X 38k 52007 41 AR 2 Saett v 194 DX 358 1 R 4k
SEpg/IN AU B U R /NGBS A M X A AR R e 1) DX 3 3 A A U i 3 S HbAY L 1987—2002 4F
T o VS R R R R T T K P SRR I 2, 2002 A2 05 T T T T R I 25 A A B, A O 2 30 e vl ek R R 9
BT By, SERE R R R 1 DX S R U L A S R A B v 45 DX 3 2 g A FH b e 72 Sy R 1) IX 5, A A
SRR BEAR A IR 2 AR S RGN TAS RGN IR, 81T AR I 0 SEEOR K, AUk
DX 3k fr A R 3 V3, U BH E RT3 T A AR T e I i R RS, X I AR S R G B S AR i R R KSR B
AR SR A= R B A S BUSRMEIEA TR A 5T, DAAE XA R AT A 75 R G5 3% + bR A8 A 52 i) fr) B B2 AR
AIREME TS T A5 R GUIR S5 M (8 | -t R P 5o 498 ek A A Xof A 25 28 496 1 T ke 67 1 A s i 20 A A S 5T R

http ; //www. ecologica. cn



2
He

7448 *+ Eild 31 &

HE—IMLA5E %

SR TR 1 1T AN Wi i s R v b 1) AR A S 35 A S b TR ARAR R 46/, A S R G g5 & B
AL G E R R GRS E AR A0 A - b R 5 AR A BB A BTN A2 25 R G52 1 bR FH 72 A6 52 Ml 1 s e
FE o AEAS R GG BN AT RS [F] A AU 1) e A DX e A DL RN BUER R B2 i AN TRl 2R S R e A H 5
PR, A A U A DX IRV M X PR B SR A AR R i T XA A R G R S5 M (E, (EAR T8
A IREE AL K Y R T A S R G A R AR A S — R B RIS | NN SR VAE LE AA ERRN
BEEREE ORI O A T Bl H0) X6 BRI S5 T A s it A TR 2 e HE R B T ke 5 IR IR Al L A
XP 3T A R 1A b 5K T B0 AR A R A BRI ) T A T R S AR, S B 28 % IR 11 T
TR,

4 ZEig

RURAE A3 BT FIE A 2 BURAE R 5 A WA J7 T, 43 SRR B 43 i 5 S Brig T . SR A8 /s 43k s
R TREAEBRGE SN EZ R TR 50 AT B HLEE A AR B UMY A ek
FAAREEAE WA TN 5 BN AE L, MBS A5 & B A RN A B R 25 PSR , 35 A0 BARAE , AT [ 46
FE M AR SCLAE T TR R VR T ) B AR KT 20 a - A S A6 T 9 A 28 AU 2 BT RV
MIAT RGN I, BURNE TSR BT, 1987—2007 4, 52 30 1T A 150 R [l B2 % 0 o i s i, S 1) 77 4 A
FHBRE H 1987 450 2. 44 Z A1 TR 2007 45 R 2. 52, A S R GRS i 1987 45/ 7. 39 x10° JTid /b 5|
2007 41 7.02x10° 7T, S HUF SR B 54 B RGE MRS M EZ AR . BUBHEITM R, Z 1T 3
FHARAL R A A S SRR B 1992 4R 1% 1.50 340K 1997 4EHY 4. 94 | 1 J J8i/N A 2002 4E 1Y 4. 12, F38 N
2007 4E19 4. 47, A R G032 4 WA FHAS A 052 i B B ANAR R AL, = b 1] A A8 T 1 A 2 et v 1) DX 2 2467
TR X3

B RGEMRSS B RN, A SGE 7 4 R 50 5 A S R GRS B A O R M Ak
A URAEFR L, PR 1T R R AR AT AR SRR | U A A R X, ASBIFGE A5 SR T R TR T IR
TR A b AR A 5 Rl A B b 9 T e R R PR R 4
g BB W AT RIS ASCE VRS T B, R8s,

References :

[ 1] Vitousek P M, Mooney H A, Lubchenco J, Melillo J M. Human domination of earth’s ecosystems. Science, 1997, 277(5325) ; 494-499.

[ 2] Klein J TR, Nicholls R J. Assessment of coastal vulnerability to climate change. Ambio, 1999, 28(2); 182-187.

[ 3] [IPCC. Climate Change 2001 ; Impacts, Adaptation, and Vulnerability. Geneva: Intergovernmental Panel on Climate Change/Organization for
Economic Cooperation and Development, 2001.

[4] Ouyang Z Y, Wang X K, Miao H. China's eco-environmental sensitivity and its spatial heterogeneity. Acta Ecologica Sinica, 2000, 20(1) ; 9-12.

[5] Wang XK, Ouyang Z Y, Xiao H, Miao H, Fu B J. Distribution and division of sensitivity to water-caused soil loss in China. Acta Ecologica
Sinica, 2001, 21(1): 14-19.

[6] XuGC, Kang MY, Zhao C J, Zhao W W, Qin Y H. Appraisal of eco-sensitivity on Fukang city. Journal of Beijing Normal University ( Natural
Science) , 2007, 43(1) ; 88-92.

[7] YangZF, XuQ, He M C, Mao X Q, Yu J S. Analysis of city ecosensitivity. China Environmental Science, 2002, 22(4) : 360-364.

[8] YanL, XuX G, Xie Z L, Li H L. Integrated assessment on ecological sensitivity for Beijing. Acta Ecologica Sinica, 2009, 29(6) ; 3117-3125.

[9] YusS, WangY, LiJ, Wang X R. Appraisal of eco-sensitivity on small-sized industrial city in northern China: set the Shahe city as an example.
Journal of Fudan University ( Natural Science) , 2008, 47(4) . 501-508.

[10] Watson R T, Zinyoera M C, Moss R H. Climate Change 1995: Impacts, Adaptations and Mitigation of Climate Change: Scientific-Technical
Analyses. IPCC Working Group Il . 1996.

[11] Schrster D, Acosta-Michlik L., Arnell A W, Araidjo M B, Badeck F, Bakker M, Bondeau A, Bugmann H, Carter T, de la Vega-Leinert A C,
Erhard M, Espineira G Z, Ewert F, Friedlingstein P, Fritsch U, Glendining M, Gracia C A, Hickler T, House J, Hulme M, Klein R J T,
Krukenberg B, Lavorel S, Leemans R, Lindner M, Liski J, Metzger M J, Meyer J, Mitchell T, Mohren F, Morales P, Moreno ] M, Reginster I,
Reidsma P, Rounsevell M, Pluimers J, Prentice I C, Pussinen A, Sanchez A, Sabate S, Sitch S, Smith B, Smith J, Smith P, Sykes M Y,
Thonicke K, Thuiller W, Tuck G, van der Werf G, Vayreda J, Wattenbach M, Wilson D W, Woodward F I, Zaehle S, Zierl B, Zudin S, Cramer
W. Potsdam institute for climate impact research (PIK). ATEAM Final Report. Potsdam, 2004. [2010-09-02]. http://www. pik-potsdam. de/

http ; //www. ecologica. cn



24 1] 0 Y o 1S G el WD oS i 7449

[12]

[13]

[14]
[15]

[16]

[17]

[18]

[19]
[20]

ateam/.

Cui SH, Li F Y, Huang J, Yu Y X. Review of sensitivity research on the context of global change. Advances in Earth Science, 2009, 24(9) .
1033-1041.

Editorial Board of Yearbook of Xiamen Special Economic Zone. Yearbook of Xiamen Special Economic Zone 2010. Beijing: China Statistics
Press, 2010.

Shi LY, Lu X, Cui S H. Research progress on ecological effects of land change. China Land Science, 2008, 22(4) . 73-79.

Hua L Z, Cui S H, Huang Y F, Yin K, Xiong Y Z. Analyses of peri-urban land space dynamics in the rapid urbanizing process: a case study of
Xiamen. Acta Ecologica Sinica, 2009, 29(7) : 3509-3517.

Zhuang D F, Liu J Y. Study on the mode of regional differentiation of land use degree in China. Journal of Natural Resource, 1997, 12(2):
105-111.

Turner B L II, Skole D L, Sanderson G, Fischer L, Fresco L., Leemans R. Land-use and land-cover change science/research plan. IGBP Report
No 35, ITHDP Report No 7. Stockholm: IGBP, 1995.

Wang J L, Huang X J, Lu R C, Xiao S S, Zheng Z Q. Assessment on the vulnerability of ecosystem services to land use change — a case study of
carbon stock of Taihu Lake District in Jiangsu Province. Journal of Natural Resources, 2010, 25(4) : 556-563.

Kumar P. Payment for ecosystem services: emerging lessons. Ecological Economy, 2008, (4): 2-14.

Shi LY, Cui S H, Yin K, Liu J. The impact of land use/cover change on ecosystem service in Xiamen. Acta Geographica Sinica, 2010, 65(6) :
708-714.

[21] GaoL]J, Shi LY, Cui SH, Lin T, Yin K. Response of ecosystem services to land use change in Xiamen Island. Ecological Science, 2009, 28
(6): 551-556.

[22] Ma Y J, Huang X J, Xu M M, Zhong T Y, Du W X. Sensitivity analysis of ecosystem service value to coastal tideland development in Jiangsu
Province. China Land Science, 2006, 20(4) : 28-34.

[23] HuangJ, Cui S H, Qiu Q Y, Shi L. Y, Ma K M. Estimates of exposure of a coastal city to spatial use changes — a case study in Xiamen.
International Journal of Sustainable Development and World Ecology, 2010, 17(4) : 292-298.

[24] QiuPH, XuS]J, Xie GZ, Tang B A, Bi H, Yu LS. Analysis on the ecological vulnerability of the western Hainan Island based on its landscape
pattern and ecosystem sensitivity. Acta Ecologica Sinica, 2007, 27(4) . 1257-1264.

[25] Metzger M J, Leemans R, Schriter D. A multidisciplinary multi-scale framework for assessing vulnerabilities to global change. International Journal
of Applied Earth Observation and Geoinformation, 2005, 7(4) : 253-267.

[26] TLwo L, Shu T F, Wen Y M. Effects of aquaculture on coastal ecological environment. Fisheries Science, 2002, 21(3) ; 28-30.

B2k

(4] WKFHE=, EA0RE, Wi op A S SR STgU e SO X e AL FE. AR 252741, 2000, 20(1) : 9-12.

[5] TH#, BRARS, HZE, 0, AR PEDK RGBSR ORI BT, A28 4], 2001, 21(1) : 14-19.

[6] RITA, BHesei, M2, B SCa, ZBHaLr. R AR SEURMETFMTSE. JERUME 24 ( AARBLARR) |, 2007, 43(1) : 88-92.

(7] Wi, TRAW, f0dss, TRk, uth. A SHUEEIHT. hERERE, 2002, 22(4) : 360-364.

[ 8] B, V4T, WhER, 2. JUatiisl e SEUBHLR G I, SR, 2009, 29(6) : 3117-3125.

[9] &y, R, 28, ERAR. LT/ T Az S SR PN BIFIE—— LAY IR0 1 V0l oy o) 38 D 1], 42 B2l ( AAARLARR)
2008, 47(4) : 501-508.

[12]  FEFEME, 2605 —, ¥, THY. 2T R TR BURME R LR, HIRBI#IER | 2009, 24(9) : 1033-1041.

[13] HITEFRXAELRZE. 2010 HIEFRFXAELE. b5, PES R, 2010.

[14] AT, fof, MR LA RSO AT, i LR, 2008, 22(4) : 73-79.

[15] ZFEFLE, HEMEME, B R, THEE, RROICHE. 5 7 BT 2 i T fe b DX 23 [ 7 e it fb—— LA T A ). AR 2S¢ 4Rk, 2009, 29(7) .
3509-3517.

[16] HERTr, XA, i LA R B X SO T, ARSI, 1997, 12(2) : 105-111.

(18] EAEmA, #Wt4:, Mk, B EE, K. KBUEZ RS X A Hb A 7R b 00 R 55 P PEAG —— AT 952 2R R b Xk it & o 1. |
SRR, 2010, 25(4) : 556-563.

[20] AJdeTe, MR, JHE, XL BT R B A AR R RGNS 2. HhE2Ed, 2010, 65(6) : 708-714.

[21] WS, AT, EIHE, 59, T TSRS RGNS LR A AR BT SE. AR 2SR, 2009, 28(6) : 551-556.

[22] SEZE, ®%4E, W, #hRH, HSCR. THEINEMRIT ZNAESRERS M EMB AT, HE bRk, 2006, 20(4) : 28-34.

[24] IRIZAE, IRIZE, SHERER, JEAZ, Sede, ROpIll. BT 500K Jn A 25 SUBRIE (0 1 g VE AR X AR S eSS PR . AR 2R, 2007, 27
(4) . 1257-1264.

[26] %ok, S7AE K, IR, AR IR A IR A, KR, 2002, 21(3) : 28-30.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.24 December,2011( Semimonthly )
CONTENTS

The community structure of endophytic bacteria in different parts of huanglongbing-affected citrus plants «=+oreerererereeeerreneieieaeeeee.
....................................................................................... LIU BO s ZHENG Xuefang s SUN Daguang s et al (7325)

A research on the response of the radial growth of Pinus koraiensis to future climate change in the XiaoXing' AnLing «+-cccereeerecaees
.......................................................................................... YIN Hong, WANG Jing, I;IU Hong})in, et a] (7343)
Efficiency and kinetic process of nitrogen removal in a subsurface wastewater infiltration system (SWIS) — sroceeeeceeerraeaecieenenee.
............................................................................................. LI Hai})o, LI Yinghua, SUN Tieheng’ et al (7351)
Designing nature reserve systems based on ecosystem services in Hainan Island = -roereererrerersreeererieiieniiiciieiiiiieeeeenees
....................................................................................... XIAO Yi, CHEN Shengbin, ZHANG Lu, et al (7357)
Assessing ecological services value of herbivorous wild animals in Changtang grassland: a case study of Tibetan antelope «-+-+--e-----
............................................................................................. LU Chunxia, LIU Ming, FENG Yue, et al (7370)
Spatial characteristics analysis of ecological system service value in QianJiang City of Hubei Province ««+-r-rrererrermrerreeeereeeeenene.
................................................................................................ XU Beishen,ZHOU Yong, XU Li,et al (7379)
Landscape pattern change and its influence on soil carbon pool in Napahai wetland of Northwestern Yunnan «-c-evevoeeeeeeerrecereceenes
............................................................................................. LI Ningyun, YUAN Hua, TIAN Kun, et al (7388)
Multi-scenarios analysis for wetlands ecosystem conservation based on connectivity: a case study on HuangHuaiHai Region, China ---
.............................................................................. SONG Xiaolong, LI Xiaowen, ZHANG Mingxiang, et al (7397)
The potential of carbon sink in alpine meadow ecosystem on the Qinghai-Tibetan Plateau «+-«=cxecorerreroreerorrererareieirciirieeeee.
.................................................................................... HAN Daorui, CAO Guangmin, GUO Xiaowei, et al (7408)
The relations of spectrum reflectance with inhomogeneous factors and albedo parameterization -+ ZHANG Jie, ZHANG Qiang (7418)
Groundwater ecological sensitivity assessment in the lower Liaohe River Plain based on GIS technique — «=v+rorreeerreememerericeeeeeenee.
................................................................................................... SUN Caizhi, YANG Lei,HU Dongling (7428)
Ecological sensitivity of Xiamen City to land use changes <+-+=r=errereeeereeeces HUANG Jing, CUI Shenghui, LI Fangyi, et al (7441)
Investigation and analysis on situation of ecotourism development in protected areas of China corsrerersrerarsrraeeeneaeieiiarieiiareeee.
............................................................................................................ ZHONG Linsheng, WANG Jing (7450)
Handicapping male-cheaters by stable mate relationship in yellow-bellied prinia, Prinia flaviventris ««==«=«=xsscseseaeseeneseeecaeeeacenes
.......................................................................................... CHU Fuyin, TANG Sixian, PAN Hujun, et al (7458)
Effects of dietary protein content and food restriction on the physiological characteristics of female Microtus fortis =~ «=+vvrerereracececees
.................................................................................... ZHU Junxia, WANG Yong,ZHANG Meiwen, et al (7464)
Predator-prey system with positive effect for prey  «+++++ssssserssssmsertemiiiitt i QI Jun,SU Zhiyong (7471)
Volatile constituents of four moraceous host plants of Apriona germari «++=+++=+--+- ZHANG Lin, WANG Baode, XU Zhichun (7479)
Relationship between adult emergence of Massicus raddei ( Coleoptera; Cerambycidae) and temperature and relative humidity «+-++---
.................................................................................... YANG Zhongql s WANG XlaOyl s WANG Bao s et al (7486)
Nest site selection and reproductive success of Parus varius in man-made nest boxes — corseseeerreesererseieieniiiiiniiieee.
................................................................................................... LI Le’ WAN Dongmei, LIU He’ et al (7492)

A study on bio-ecology of the stopover site of waders within China’s Yalu River estuary wetlands — «orsrorererrareeeaecirieieieieieene..
................................................................................................ SONG Lun, YANG Guojun, LI Ai, et al (7500)

.......................................................................................... WANG Haimei, LI Zhenghai’WU Lan’ et al (75]1 )
The growth and photosynthetic responses of Cleyera japonica Thunb. seedlings to UV-B radiation stress «etoreeserersreererrecaeieaeeeeees
................................................................................. LAN Chunjian, JIANG Hong’ HUANG Meiling,et al (75]6)
Photosynthesis-transpiration coupling mechanism of wheat and maize during daily variation +ecoreeserersreererreariiiiieiiieiee.e.
.............................................................................. ZHAO Fenghua, WANG Qiufeng’ WANG Jianlin, et al (7526)
Comparison of the methods using stable hydrogen and oxygen isotope to distinguish the water source of Nitraria Tangutorum «=-+-++--+-
................................................................................................... GONG Guoli s CHEN Hu1 s DUAN Deyu (7533 )
Effects of cold weather on seedlings of three mangrove species planted in the Min River estuary during the 2010 winter — ==+-+v-eeeeee
........................................................................... YONG Shiquan, TONG Chuan, ZHUANG Chenhui, et al (7542)
Correlation between ecological factors and ginsenosides — «+wcrorreeerreeeeeeees XIE Caixiang,SUO Fengmei,JIA Guanglin,et al (7551)
Effects of pyrene on low molecule weight organic compounds in the root exudates of ryegrass ( Lolium perenne L. ) +=+oserererereccacaeees
................................................................................................... XIE Xiaomei, LIAO Min, YANG Jing (7564)
Isolation of phosphate solubilizing fungus (Aspergillus niger) from Caragana rhizosphere and its potential for phosphate solubili-
ZALIOIL  ++#weeeeeroeneen e et en e ans ZHANG Lizhen, FAN Jingjing, NIU Wei, et al (7571)
Effect of raindrop impact on nutrient losses under different near -surface soil hydraulic conditions on black soil slope ~— +=+=ereeeereeeeees
............................................................................................. AN Juan, ZHENG Fenli, LI Guifang, et al (7579)

Emergy analysis of coal-fired power generation system and construction of new emergy indices =«=«+wrorsrrererrrearrerreerrencaeiceeeeene.

Review and Monograph
The impact of forest vegetation change on water yield in the subalpine region of southwestern China — «-r+esorserererrreorarrcneireenene
................................................................................................ ZHANG Yuandong, LIU Shirong, et al (7601)
Reviews on spatial pattern and sand-binding effect of patch vegetation in arid desert area — =+=vsecrrerrerrereerenereeerieeeeeeeenes
............................................................................................. HU Guanglu’ ZHAO Wenzhi’WANG Gang (7609)
Sustainable management on pests by agro-biodiversity =~ crtoreerereseseeieieeeeenens GAO Dong, HE Xiahong, ZHU Shusheng (7617)
Scientific Note
Characteristics of organic carbon and nutrient content in five soil types in Honghu wetland ecosystems — +ereseeeeeereeeeeereneneieneeeenne.
.......................................................................................... LIU Gang,SHEN Shouyun, YAN Wende,et al (7625)
Effects of cypermethrin and deltamethrin on reproduction of Brachionus calyciflorus —««-s=vssseererararararararacieaeacitatititatittitiecee.

.................................................................................... HUANG Lil’l, LIU Changli, WEI Chuanbao, et al (7632)



(EBZ|RY2012 F£4EITRE

(AR B B A A2 B A ARBR e AR T, 1T 1981 4F, F2 2RI A= A if

U AUHTPERMIE SR , R WG RE S B QAR 255 A R D7 1) A0 75 £ 1k SO 5 W9 fi 4 5 A2 A5 22 BIE OB s

473 4

i TR % I BY s e L o NN R R R B S B R =

(s

“HA~Fo

Hey A2 HH), K16 FFA,280 1L, B N E M 70 T/, &4 E W 1680 TT.,

FE IR &S .82-7  FEAMIREALS :M670  ArifEFIS . ISSN 1000-0933  CN 11-2031/Q
A [ MR SR K T T B, A nT B S G BRI RIS, U T KRB AR BN | S SE e A 1

THAETTTR
B . 100085 JL i IE X IGEH 18 5 H

E-mail ; shengtaixuebao@ rcees. ac. cn

$£31E F24 M

WEEBEMRE fLat

(SHENGTAI
SR

2 |
XUEBAO)
1981 4E 3 HAIT))

(2011 4E 12 )

I=E
I

(010)62941099 ; 62843362

www. ecologica. cn

HITHRE XIKE B ¥

ACTA ECOLOGICA SINICA
(Semimonthly, Started in 1981)

Vol. 31 No.24 2011

2

3_!\_‘

Ji

w B

H
SR &

MoK
g Rl
£ 7
i W
547
ERE
W W E

CHEZSZAR) i

HhE - LT E X BUE I 18 5
MR L 4 15 - 100085

Fi%: (010)62941099

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

thEREER A2

Hp [ B2 B A SRR A AT O
HhE - LT E X DU 1 18 5
HIE L 20 % : 100085

“ 4 & K i
Mok - AL SRR SR BT 16 55
MR 45 . 100717

JtmTEARER R

“ 4 & K i
ik . 7R AR AL 16 5

S 4 - 100717

3% : (010) 64034563

E-mail ; journal @ cspg. net

4 [ 45 M R =)

rh = [ B B 52 5 VA
Mok 65T 399 {548

MR B Zm A - 100044

HUE TR 54 8013 5

Edited by

Editor-in-chief
Supervised by
Sponsored by

Published by

Printed by

Distributed by

Domestic
Foreign

Editorial board of

ACTA ECOLOGICA SINICA

Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
Tel: (010)62941099

www. ecologica. cn

Shengtaixuebao@ rcees. ac. cn

FENG Zong-Wei

China Association for Science and Technology

Ecological Society of China

Research Center for Eco-environmental Sciences, CAS
Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
Science Press

Add:16 Donghuangchenggen North Street,

Beijing 100717, China

Beijing Bei Lin Printing House,

Beijing 100083 , China M 2

Science Press Mo

Add 16 Donghuangchenggen North g

Street, Beijing 100717 , China cla —
Tel: (010)64034563 o

E-mail ; journal @ cspg. net E ;
All Local Post Offices in China 2 A ——
China International Book Trading 3 —_
Corporation -

Add:P. O. Box 399 Beijing 100044 , China

9771000093118

ISSN 1000-0933

ERSMAFRIT

CN 11-2031/Q

NEBEZ RS 82-7

E s EZ TR S M670

EM 70.00 T



	fm+ml-zw.pdf
	stxb201008171188.pdf
	ml-yw+fd.pdf



