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The effect of distance on the ecological conservation value. a case study of

Sanjiang Plain Wetland
AO Changlin®, CHEN Jinting, JIAO Yang, WANG Jing

Department of Management Science and Engineering, College of Engineering , Northeast Agricultural University, Harbin 150030, China

Abstract; The Contingent Valuation Method (CVM) is one of the most widely used methods to assess the values of natural
resources and environmental goods. Through questionnaires, CVM induces people’s preferences and makes an expression of
monetization; the induced value of Willingness to Pay ( WTP) is based on a hypothetical market. The inducing technique
or the questionnaire format used to derive the maximum WTP is an important subject among CVM research. A great variety
of questionnaire formats have been developed and applied in practice, among which the Dichotomous Choice CVM is
considered one of the most advanced methods nowadays. The open-ended double-bounded Dichotomous Choice
questionnaire , which is universally applied in foreign literature, combines the advantages of Dichotomous Choice and open-
ended questionnaire. It induces the respondents’ true WTP, reduces the deviation of assessment results, and thus makes
the statistics results more accurate and reliable. In this study, with the open-ended double-bounded Dichotomous Choice
CVM, we looked into the respondents” WTP mainly based on the interview survey and supplemented by the online survey,
aiming to evaluate the ecological conservation value of Sanjiang Plain Wetland and the respondents” WTP to protect Sanjiang
Plain Wetland ecology, and identify what factors influence their WTP.

It is important to analyze what factors influence WTP in the related empirical studies. Researchers are continually
attempting to expend the influential factors reflected by CVM. The spatial distance factor has now been gradually
incorporated into the influential mechanism research of WTP in CVM. The respondents’ WTP and the distance between

respondents and environmental resource that serves as the evaluation object has a negative relationship, that is, the WTP of
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the respondents is relatively lower if they are further away from the evaluation object. This phenomenon is called the "

Distance Decay Effect". The distance factor is defined as the straight-line distance between the respondents and evaluation
object, and incorporated into the WTP Function Model as an independent variable along with other personal, social and
economic attribute variables to verify that the willingness has the characteristic of " distance decay" .

The Dichotomous Choice CVM was used to evaluate the ecological conservation value of Sanjiang Plain Wetland. The
WTP Function Model was applied to build the Double-bounded Dichotomous Choice CVM Data Analysis Model, and the
parameter regression model of survival analysis was used to establish the influential factor analysis model of WTP. The
conclusions are shown as follows; (1) in 2010, the WTP to protect Sanjiang Plain Wetland is RMB 134. 582 per person,
and the total ecological conservation value of Sanjiang Plain Wetland is RMB 3. 3412 billion per year; (2) some factors
have significant effects on the WTP, such as respondents’ gender, age, educational level and personal annual income. The
WTP is higher among people with higher education and income, while it is lower with the aggrandizing of age and distance.
Besides, the WTP of female is significantly higher than that of male. The findings will provide useful references for

government to make related ecological policies.
Key Words; CVM; dichotomous choice; distance decay; willingness to pay
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Table 1 The willingness to pay distribution of double-bounded dichotomous choice CVM

—— YY YN NY NN 1T Total BolA AR
Tpe T Wb B WB%  NEC WBV% O Bl 0K Hbye  Refwe  Effective
Count Percentage  Count Percentage  Count Percentage  Count Percentage  Count Percentage  1© Pay responses
A 1 3 9] 9.8 3 3.2 0.0 0.0 9% 100 39 133
B 5 10 3 80 89.9 5 5.6 3 3.4 1 1.1 89 100 51 140
C 0 20 5 75 84.3 7 7.9 5 5.6 2 2.2 89 100 36 125
D 20 30 10 57 77.0 6 8.1 7 9.5 4 5.4 74 100 37 111
E 50 100 30 57 67.1 11 12.9 11 12.9 6 7.1 85 100 53 138
F 100 200 50 34 4.7 21 27.6 16 21.1 5 6.6 76 100 57 133
G 200 500 100 32 34.0 29 30.9 18 19.1 15 16.0 94 100 53 147
41 Total 426 70.9 82 13.6 60 10.0 33 5.5 601 100 326 927
YY . [7) 3-8 YN [f) - R[] 35 NY Al - [6) 3 NN AR [ B - ) 3
2.2 ZUIEFSGT R AR S 0 REARYE G T B R ER AU AR H 5 )
N 927 By A 3K X 32 U5 Bkt S &5 mME AR S T A ST, A5 R R 2 R,
xR2 FHEHLSEUETENSITHER
Table 2 Statistical description of the socio-economic attribute variables of respondents
[y ke NG questionnaire number W fil % f{{‘f It/ %
Attribute Category FERESAY e AN ait Percentage Payment
Willing to pay Non-payment Total percentage
P Sex Lt male=0 326 172 498 53.7 65.5
B male=1 275 154 429 46.3 64.1
AEWE Age <20 age=1 32 13 45 4.9 71.1
21—30 age=2 233 105 338 36.5 68.9
31—40 age=3 161 86 247 26.6 65.2
41—50 age=4 140 92 232 25.0 60.3
51—60 age=5 27 22 49 5.3 55.1
=60 age=6 8 8 16 1.7 50.0
Bl Job BURF B AL 547 61 5T job=1 59 16 75 8.1 78.7
LA AR A B job=2 73 38 111 12.0 65.8
Bk A2 lk B B3 T job=3 117 61 178 19.2 65.7
ZEN job=4 7 2 9 1.0 77.8
il RSB job=5 69 33 102 11.0 67.6
KRR T A job=6 70 74 144 15.5 48.6
2R job=7 145 60 205 22.1 70.7
BIRABL job=8 19 15 34 3.7 55.9
HAl job=9 42 27 69 7.4 60.9
BEBE INFELRLE edu=1 14 14 28 3.0 50.0
Education I edu=2 60 67 127 13.7 47.2
B (dE L) edu=3 189 98 287 31.0 65.9
K2 edu=4 292 131 423 45.6 69.0
WEFE A K LL F edu=35 46 16 62 6.7 74.2
WA (TTIE)  <0.3 income=1 190 102 292 31.5 65.1
Income 0.3—0.6 income=2 63 46 109 11.8 57.8
0.6—1.2 income=3 64 49 113 12.2 56.6
1.2—2.4 income=4 95 69 164 17.7 57.9
2.4—3.6 income=5 74 32 106 11.4 69.8
3.6—4. 8 income=6 52 16 68 7.3 76.5
4.8—6 income="7 31 8 39 2 79.5
=6 income=8 32 4 36 3.9 88.9
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Fig.2 The survival curves of willingness to pay
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H Male -27.8663 1.6181 296. 58 <.0001 -31.0377 -24. 6948 0.48
AR Age -13.3582 0.6536 417.72 <. 0001 -14.6392 -12.0772 2.95
HH Edu 30.3093 0. 8525 1264. 16 <.0001 28.6385 31.9801 3.39
WA Income 3.5175 0.6154 32.67 <.0001 2.3113 4.7237 3.24
FRPEAIRL A5 L | 32 U6 = VTV SRR b S A R s o PR 28 284 DL R LA
(1) FEE dis SR Z 58 SN BREM EERNRZ —, HRBGIHGRTE 0. 0001 A7k 82, H &R

BTSN, TR HAB SRR AR O I T |, B 52 D8 5 P X 2 = V51 D i A 3 B R 8 K, 20 1
TATREIBM I Z R R ST A B T

(2) 5258 MBI S A B AT i R, [T 2R B07E 0..0001 /KF b I 33X SR I B8 A2 15 3 1) SO A 2 S
BEMRTLMEZE, RSN I Em il S R GRS B S (RS B 5T b 45 30 Lot A s A
IR E R T B AR B A 458 5 AL, (50 % S A 8 R A HLA S AR T 2 (5 T LA
Bk,

(3) Z Ui AR AR R AU SE, B R B RA5 SRR w W3, X 53 3 P AT o
IRCETERS v i

(4) Z Vi Z2H R S A W R, [BH R E07E 0. 0001 S /K b B o IF , iX 5%
W12 V55 2 HE R e, AR BB Z 32 5 A7 & Z R BT 40 #r

(5) ZViE MRS AT REIESE 0.0001 KV ERIEASE, FHHSZATRIEKF Bk T2 U4 19 AT R
AR AR PR B4 i B WA SRR T, 31X 5 SEBR T BT B AT AR, R A A U R R AR R 5 22 A T
=R s £ i
3.3 PEEEUE A SRR

i 3.2 9380 AT R I I N .

http ; //www. ecologica. cn



5116 JAE = 33 4%

WTP =137.2275-0. 1542dis—27. 8663male—13. 3582age+30. 3093 edu+3. 5175income (14)

AR AT WTP 452 W SOCR 16 5 11 BR A 7S 5 0 SR WTP 520, U2 B male | age | edu,
income E/‘Ji//]ﬁ%/\/éx\it( 14), 1530,

WTP =198.5902-0. 1542dis (15)

FHES 5 SO R AR OC, AnIE] 3 B, BEAE BE B R3S R, SO B3 R R 0 1 S R I R FE

4 FRHiTig 250 -

AR FURT B )32 1 B TP e oot s = 5 200
Syat VM, LAV 5 | L iy 201
S 76 S T4 P36 B 2 1967 63, Il % 1197 B[
5y B RSSO Stk A e, X T

0 100 200 300 400 500 600 700 800 900 1000 1100

9T SRV A S RN = VL J5 18l 2 S A 1 S A B4 Distance/km
TR BGE AR 2, I A =V RO i AR A IR

B3 EEXNIARENZmHEE
?F /fj,l\/]’Eo Ig ééllli\;im—l: : Fig.3 The effect of distance on willingness to pay

(1) BIpVTA8 WA SR 927 b, A 2 A B
FEARKBCN 601 4, 15 64. 8% ,FEASE-H4 T A /K 134,582 J0/a, 153 2010 4FEBp 1T 448 M A N 34. 412
{¢T5/a, B} = VTR HE 2010 4F B3R A E N 34. 412 1250/ a,,

(2) iz S AT T R BB RL S0 T R e i RSN B IR M S Ur IR R A A2 50 i b I S 800
WA R T LG T, S5 R, B RN AR 22 E R A AR B S R X AT R RS A B
M), S A 7 M I 2 280 R P TS A /KT P 8 v T3, B 7 i A0 B 8 P 34 ok 2 | 9 EL L ke ) S A R i
T,

A pR BB R BE R OS2 D5 ST AN R Z AR LR EE B, B0k 1 SO B RA BB gl
SN RIS BAT BE R Un] 5t 5 2 [ Ja P ok ST R B A B W SO R S B S P R A S Y )

A, ATDATIUAL 23 [ LA £ CVM A BIS 5 07 LA B AR S PR PP N (EDRE R P E AR T, D AR S BB O

142 FH G H KA g 2 e SR IR R 5 2%

B B R IE T MO T BT R e B AR DR XA Ry =TT E A A RO XA RISy DL 58 2%

SRORP DA B R e SE s BT R 4R A SCHr S B

References :

[ 1] Carson RT, Conaway M B, Hanemann W M. Valuing Oil Spill Prevention; A Case Study of California’s Central Coast. Norwell MA; Kluwer
Academic Publishers, 2004.
[ 2] Zhang Y, Cai Y L. Using Contingent Valuation Method to Value Environmental Resources : A Review. Acta Scientiarum Naturalium Universitatis

Pekinensis, 2005, 41(2) . 317-328.

[ 3] Ciriracy W. Capital Returns from Soil Conservation Practices. Journal of Farm Economics, 1947, 29. 1181-1196.

[ 4] Davis R K. Recreation Planning as an Economic Problem. Natural Resources Journal, 1963, 3. 239-249.

[ 5] Carson, RT, Hanemann, W. Contingent Valuation-Handbook of Environment Economics. Elsevier, 2005.

[6] QuXE, L GP. Contingent Valuation Methods: Theoretical Foundations and Research Progress. Statistics and Decision, 2011, 331 (7).

156-160.

[ 7] Bishop R C, Heberlein T A. Measuring values of extra-market goods: Are indirect methods biased? American Journal of Agricultural Economics,
1981, 66(3) : 926-930.

[ 8] Hanemann W M. Welfare evaluations in contingent valuation experiments with discrete responses. American Journal of agricultural Economics,

1984, 66(3) : 332- 341.

http ; //www. ecologica. cn



16 1] B 45 AR 2SR AP (RO B S T P —— D = 7T It D 4] 5117

[9]
[10]

[11]

[12]

[19]

[20]

[21]

[22]

(23]

[24]

[25]

[26]

[27]

Mitchell RC, Carson RT. Using surveys to value public goods: the contingent valuation method. Washington, DC: Resource for the Future; 1989.
Hanemann W M, Loomis J, Kannien B. Statistical efficiency of double-bounded dichotomous choice contingent valuation. American Journal of
Agricultural Economic, 1991, 73(5) : 1255-1263.

Zhang Z Q, Xu Z M, Cheng G D, Contingent Valuation of the Economic Benefits of Restoring Ecosystem Services of Zhangye Prefecture of Heihe
River Basin * . Acta Ecologica Sinica, 2002,22(6) ; 885-893.

Cai C G, Chen G, Qiao X C, Zheng X Y. Comparison of single bound and double bound dichotomous contingent valuation technique—a case of
estimate health economic loss by air pollution of Beijing. China Environmental Science, 2007, 27 (1) : 39-43.

Qu X E, Li G P. The environmental value loss assessment of coal resources development in the Northern Shaanxi. Journal of Arid Land Resources
and Environment, 2012, 26(4) : 73-80.

Samuel A S. Intervening Opportunities;: A Theory Relating Mobility and Distance. American Sociological Review, 1940, 5(6) . 845-867.
Sutherland, R J. and Walsh, R. Effect of distance on the preservation value of water quality. Land Economics, 1985, 61 281-291.

Hanink D M. The economic geography in environmental issues: a spatial-analytic approach. progress in Human Geography, 1995, 19 372-387.
Loomis J B. How large is the extent of the market for public goods: evidence from a nationwide Contingent Valuation survey. Applied Economics,
1996, 28 779-782.

Cameron, T A, James M D. “Estimating Willingness to Pay from Survey Data: An Alternative Pre-Test-Market Evaluation Procedure. ” Journal of
Marketing Research, 1987, 24(4) . 389-395.

Giovanni B C, Investigating distance effects on environmental values: A choice modelling approach, Australian Journal of Agricultural and Resource
Economics, 2007, 51 (2): 175-194.

Pate J, and Loomis J B. The effect of distance on willingness to pay values: a case study of wetlands and salmon in California. Ecological
Economics, 1997, 20, 199-207.

Hanley N, Schlapfer F, and Spurgeon J. Aggregating benefits of environmental improvements : distance-decay functions for use and non-use values.
Journal of Environmental Management, 2003, 68: 297-304.

Bateman 1], Lovett A A, Brainard J S. Developing a methodology for benefit transfers using geographical information systems: modeling demand for
woodland recreation, Regional Studies, 1999, 33, 191-205.

Jiang Y, Swallow S K, and McGonagle M P. Contest-sensitive benefit transfer using stated choice models: specification and convergent validity for
policy analysis, Environmental and Resource Economics, 2005, 31, 477- 499.

Ao CL, LiY]J, Feng L, Jiao Y. Evaluating the non-use value of Sanjiang wetland based on contingent valuation method. Acra Ecological Sinica,
2010, 30(23) : 6470-6477.

Feng L, Ao C L, and Jiao Y. Influencing Factors of the Willingness to Pay for Non-Use Value Evaluation of Sanjiang Wetland. Mathematics in
practice and theory, 2012, 42(1): 59-67.

Henrik L, Stdle N. Are Internet surveys an alternative to face-to-face interviews in contingent valuation?. Ecological Economics, 2011,70.
1628-1637

XuD W, Liu M Q, Li Y W. Contingent valuation study of ecosystem services in the Yellow River Basin—based WTP estimates of downstream

region Zhengzhou section. Economic Science, 2007 (6) ; 77-89.

SE Lk

[2]
[6]
(1]
[12]

K, i, SAFMER PR IR A BRIk, Ut RS ( HARBMERR) | 2005, 41(2) ; 317-328.

JE/ANK, R BRI B R XTSI R, SR, 2011, 331(7) : 156-160.

kAR IR R R, A5, BRI SRS AR X A 2 R G AR A5 WK AR B S A B PPA 5 A2 524 4152002,22(6) -885-893.

A, BRY), TRedR, FRIREL. MR WGH R o AT 7 R 0 B —— DA 5T i 25 105 ek g B A 1R G R A . o [ 3R
R 2007, 27(1) ; 39-43.

JE/NE, 2T BEALBER BRI & P R EE M ERU IS, TR S5, 2012, 26(4) : 73-80.

M, &7, Wi, £, BT CVM 1 =707 R AR M EITA. 4854, 2010, (24) . 6470-6477.

B, KM, £, ZITREIE AR NS A S R R A SRS IAR, 2012, 42(1) « 59-67.

WA, XIRAL, ZE0AR. BT I A 25 R G R S5 1 S O I B PRA IR 5 . 7 T et DO M Be iy WTP IR 295 B2, 2007 (6)
77-89.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.33,No.16 Aug. ,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
Advances in theoretical issues of species distribution models «---e-eeeeeennes LI Guoging, LIU Changcheng, LIU Yuguo, et al (4827)
A review on rare earth elements in farmland ecosystem —«-eeesseeeeeneniieii JIN Shulan, HUANG Yizong (4836)
A review on the mechanism of attachment and metamorphosis in barnacle cyprids --- RAO Xiaozhen, LIN Gang, XU Youqin (4846)
Decision making in group living animals = ++-eeeeeeeeeeneeeeeeaine. WANG Chengliang, WANG Xiaowei, QI Xiaoguang, et al (4857)
Autecology & Fundamentals
Influence of monsoon’s advancing, retreating and conversion on migrations of Nilaparvata lugens (Stal) in China «-oceveeeereeeneneens
................................................................................. BAO Yunxuan, HUANG Jinying, XIE Xiaojin, et al (4864)
Prey selection and feeding rate of sea stars Asterias amurensis and Asterina pectinifera on three bivalves «+-eeeeeeeeereeiiiiiiii. .
.......................................................................................... QI Zhanhui, WANG Jun, MAO Yuze, et al (4878)
Habitat selection of Whooper Swan at Bayanbulak in Xinjiang of China --------- DONG Chao,ZHANG Guogang,LU Jun, et al (4885)
The genetic structure of endemic plant Preroceltis tatarinowii by ISSR markers «««««-+ssssveeeesimuumetiiiiiiii
....................................................................................... LI Xiaohong,ZHANG Hui, WANG Deyuan, et al (4892)
Genetic analysis of salt tolerance of F, progenies between chrysanthemum and the intergeneric hybrid of chrysanthemum and
CTOSSOStEPhtM  +++vveeessrmmrenre ittt XU Lili, CHEN Fadi, CHEN Sumei, et al (4902)
Indicative effect of the anatomical structure of plant photosynthetic organ on WUE in desert region «-«-eseeeeeeeeemieiiiiiiiiii..
.......................................................................................... ZHANG Haina, SU Peixi, LI Shanjia, et al (4909)
Effects of water on photosynthesis in different age of tomato leaves ------------ CHEN Kaili, LI Jianming, HE Huiqiang, et al (4919)
Photosynthesis-nitrogen relationship in evergreen and deciduous tree species at different altitudes on Mao’er Mountain, Guangxi ------
....................................................................................... BAI Kundong, JIANG Debing, WAN Xianchong (4930)
Effect of fertilization on the dynamic of soil N,O fluxes in Chinese chestnut stands —«+-eeeeeerereeerienniii
.................................................................................... ZHANG Jiaojiao, LI Yongfu, JIANG Peikun, et al (4939)
Effects of long-term fertilization on aggregate dynamics and organic carbon and total nitrogen contents in a reddish paddy soil =~ -+-------
................................................................................. LIU Xiyu, WANG Zhonggiang, ZHANG Xinyu, et al (4949)
Population, Community and Ecosystem
Carbon storage of natural wetland ecosystem in Daxing’anling of China ++---+ MU Changcheng, WANG Biao, LU Huicui, et al (4956)
Monitoring the riparian vegetation cover after the Wenchuan earthquake along the Minjiang River valley based on multi-temporal
Landsat TM images: a case study of the Yingxiu-Wenchuan section =~ «+eeeeeeeeeeeeeeeecnnes XU Jiceng, TANG Bin,LU Tao (4966)
A dynamic analysis of spatial distribution pattern of Larix gmelinii natural forest in Pangu farm under varying intensity of fire
CLISTUTDANGE v +veerermemenentnten ettt ettt ea ettt ettt e et e et et aaeaereneataeneeeneaanenns NI Baolong, LIU Zhaogang (4975)
Structure of macrozoobenthos in lakes along the Yangtze River and relationships with environmental characteristics =~ -+-eeeeeeeeeeeenees
....................................................................................... CAI Yongjiu, JIANG Jiahu, ZHANG Lu, et al (4985)
The research on the age structure and sex ratio of Niviventer confucianus in Thousand Island Lake «--ceeoeereeeereneniiiiiiiii..
................................................................................................ ZHANG Xu, BAO Yixin, LIU Jun, et al (5000)
Mathematical model of insect Logistic increasing and economic threshold based on sex pheromone trap —«-e-eeeeeeeeeeeeeieiiaii..
................................................................................. ZHAO Zhiguo, RONG Erhua, ZHAO Zhihong, et al (5008)
Community composition and phototaxis of insects in tea plantations in Southern Jiangshu Province during late fall +e-eeeeeeeeeieinieiennns
.................................................................................... ZHENG Yingcha, NIU Yuqun, CUI Guiling, et al (5017)
Effect of agricultural land use types on soil mite communities in north China — ««««s-=ssseereessmmmre i
....................................................................................... HAN Xuemei, LI Dandan, LIANG Zian, et al (5026)
Landscape, Regional and Global Ecology
Exploring the space syntax under negative planning: a case study of landscape connectivity based on the behaviors of avian edge
SPECIES  ++reessrrrrrees ettt YANG Tianxiang, ZHANG Weigian, FAN Zhengqiu, et al (5035)
Temporal -spatial variation of heterotrophic respiration in alpine area of southwestern China ««+sseereerereereniiniiii

................................................................................. ZHANG Yuandong, PANG Rui, GU Fengxue, et al (5047)



5132 A % R 3345

................................................................................. ZHAO Mingsong, ZHANG Ganlin, LI Decheng, et alo (5058)
Spatial distribution and change of vegetation carbon in Northwest Guangxi, China on the basis of vegetation inventory data «---+-------
................................................................................. ZHANG Mingyang, LUO Weijian, LIU Huiyu, et al (5067)
Resource and Industrial Ecology
Urban metabolism process based on emergy synthesis: a case study of Beifing «+«e++reeereeeeessemmmmimmmiiiiniii
............................................................................................. LIU Gengyuan, YANG Zhifeng, CHEN Bin (5078)
Evaluation on cultivated land ecological security based on the PSR model and matter element analysis — <+-e-eeeerererenmneieeiien...
.......................................................................................... ZHANG Rui, ZHENG Huawei, LIU Youzhao (5090)
The effect of super absorbent polymer on the growth and nutrition absorption of Festuca arundinacea L. on an improved gangue
ITLALFIX *+# o ee eesememensmnennnneneseenenesenesetneneaeneneentneaeeneaenensenes ZHAO Zhifeng, WANG Dongmei, ZHAO Tingning (5101)
Urban, Rural and Social Ecology
The effect of distance on the ecological conservation value: a case study of Sanjiang Plain Wetland — «+-coveeeeeeeeeeniniiiiiii. .
....................................................................................... AO Changlin, CHEN Jinting, JIAO Yang, et al (5109)
Research Notes
Scaling effect on spatial variation of soil organic carbon in mountainous areas of Guangdong Province «+«-ereeeeeeeeereeniiniiiii.,
.................................................................................... JIANG Chun, WU Zhifeng, QIAN Lexiang, et al (5118)
The changes of hair length and pelage thermal insulation in captive female squirrel, Sciurus vulgarize manchuricus, during

autumn molting Period «««++sssseeererrrmuiiinnittiiii JING Pu, ZHANG Wei, HUA Yan, et al (5126)



(ERFER)2013 £EITBE

CERZFER) RH HERBAB AR DS R, D EA RS hERHEBAE SR 0 F IR
RN A AR ] Q1R 1981 47, Hiif AR A 2# U ATV B MR IR QT MR LR . R EAEST L, AR
GG [ 7R REE R LS ) RAE S R TAE R IR R A A2 WAL, A S 2 i B i R T 17
PR HEAE S 2R SEIR AR R, S 3R I 15 35 R i i AR 28 2 B A A IR IR 55 A [ R 2R i R Rl R SR A 55

(HEAS A T2 B A 25 2 A% 0 S 2R 10 B B LA R A0 S I 5 1 SR GR BB R AR L R X
R S B AR A2 S T ) B 5 R M SO RS T s AR A2 B B vk OB AR A48 0 BT A
AR BHIFh S RIS BN 4%

CEERZARY) 2 A ), K 16 FFA 300 BT, BN E M 90 Jo/ M, 24 i 2160 TT.,

E IR & AR5 . 82-7, AR & AR5 M670

FrfEFIS . ISSN 1000-0933  CN 11-2031/Q

A5 MM SRy B T ST I, Pl B S A R R W S, Wl T KRN TAE S BMIF AT | S5 e | 1B 43
TEAETTI

WML, 100085 JLAUEFIEXAUERE 18 %5 B i&: (010)62941099; 62843362

E-mail; shengtaixuebao@ rcees. ac. c¢n M it : www. ecologica. cn

AMEERESE Tk REDEE gl RERE OEE B 6

4 & % Ik ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

CEATI 1981 453 A B1F) ('Semimonthly, Started in 1981)

$33% FlelW (201348 H) Vol. 33 No. 16 (August, 2013)
% L= <$Z§%Tﬁ>?ﬁiﬁﬁﬁ Edited by Editorial board of
Mk b O E OB i 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :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 .
shengtaixuebao@ rcees. ac. cn

E: I S (1N S
F & hERE AR Editor-in-chief WANG Rusong
5 DI
I EAEASREEE S Supervised by China Association for Science and Technology
7O
ep R R e A A PR BF ST 0 Sponsored by Ecological Society of China
Hutil . b T IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
HIF L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 & & I3 it Published by Science Press
Hihk . b A IR LT 16 5 Add ;16 Donghuangchenggen North Street,
MR w65 . 100717 Beijing 100717, China
En Rl e ACARER T Printed by Beijing Bei Lin Printing House,
x 1T #4 4 & K i Beijing 100083 , China - 3
Hitik . AR FEIAR AL 16 5 Distributed by Science Press M ee—
mﬁﬂéﬁﬁ% 1100717 Add:16 Donghuangchenggen North g
Eﬁlﬁ :1( 010) 6;‘334563 Street, Beijing 100717 , China 1 m
-mail ; journal @ cspg. net 0 /]
Tom i‘%iﬂﬂi[ﬁ%‘ P8 Tel: (010)64034563 S =—n
" 2l ournal @ cs — ON
EISNRAT ol B 8 557 080 ) Frmailfournal® csps et © ==°
HiE . L ET 399 r:—%vﬁ Domestic All Local Post Offices in China > 8
M ZIN =} I
BB 2565 . 100044 Foreign China International Book Trading 3 E
}"'%@""E‘: . o o Corporation - N~
YR ey — N
W owr GE LRI 8013 Add:P. 0. Box 399 Beijing 100044, China —
ISSN 1000-0933 4= = ey
N 0o ERIMAF LT ENBERS 82-7 EsSEITRS M670 ZEfr 90.00 5T

CN 11-2031/Q



	1.pdf
	全页传真图片.pdf
	中文ml.pdf

	20131630.pdf
	3.pdf
	英文ml.pdf
	16fd.pdf




