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Graphic analysis of spatio-temporal effect for vegetation disturbance caused by

coal mining: a case of Datong Coal Mine Area
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Abstract: Vegetation is a key factor which comprehensively reflects condition of ecology and environment in mining area.
With NDVI index as the parameter, vegetation coverage in Datong coal mining area from 1999 to 2010 were measured based
on dimidiate pixel model by remote sensing estimation method. Spatial correlation indexes such as Global Moran’s I, Getis-
Ord General G, Getis-Ord Gi* and Anselin Local Moran I were respectively used to reveal the temporal evolution and
intrinsic mechanism of vegetation disturbed by coal mining from the global evolution and local effect perspective. Research
results showed that; (1) Changing of vegetation coverage in Datong coal mining area presented cluster distribution and
strong spatial autocorrelation in space, meanwhile, the phenomenon was absolutely obvious when vegetation coverage was in
the lowest period. (2) In the rising period of vegetation coverage, hotspots of vegetation coverage gradually reduced or
separated to the secondary hotspots area, clustering effect of vegetation changing became less significantly, which presented
discrete state in general. (3) The disturbance of coal mining brought to vegetation showed overall characteristics and in

proportion with coal production. (4) Different vegetation types presented different changing characters caused by coal

BEEWR FHRARRE LSRN E (51174287) s FE HRFLIF 4 FH AR I H (41101428 ,71103182) 3 VL9548 W3 i BB 9% A= RHIFRI 37 1
R BhI0 H (CXZZ12_0942) 5 TLA B B B a1 TR0 BhI H (SZBF2011-6-B35) 5 744 BH% 85 K £ 101 9% B35 H (20121101008)

Y75 B #A:2012-07-08; &iT H#3:2012-10-26

# W IHAEH Corresponding author. E-mail ; wyj4139@ cumt.edu.cn

http ://www.ecologica.cn



7036 JAE = 33 %

mining. (5) The disturbance effect which large-scale coal mining of high efficiency and large production coal mines adopted
circulation techniques brought to vegetation was still inconspicuous, however, the long-term effects need to be further

studied.

Key Words: coal mine area; vegetation coverage; spatio-temporal effect; graphic analysis
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Fig.1 Location and terrain of research area
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{Etrh 3.448 ¥ K3 6.629, Hotp &) 6 Giitfstrii sl e Mm KE, BT XAEESEEREEY K, R
Z¥ 0.245 H#9mF] 0.251

R1 HEHEENTRZE Moran’s I F1 General G f&i1{E(1999—2010 4F)

Table 1 Estimated value of variation coefficient, Moran’s I and General G of vegetation coverage

AEAy A B i R Moran's [ G(d) Z(1I) Z(d)
1999 0.4259 0.245 0.765 0.007782 3.448 3.433
2000 0.3852 0.189 0.816 0.007924 5.760 1.953
2001 0.3455 0.231 0.770 0.007980 4.509 3.610
2002 0.3307 0.251 0.783 0.007891 6.629 3.703
2003 0.3064 0.211 0.909 0.007879 4.920 1.457
2004 0.3742 0.131 0.707 0.007866 5.310 2.422
2005 0.3592 0.237 0.745 0.007814 8.029 4.272
2006 0.4146 0.149 0.759 0.007759 7.325 4.057
2007 0.4321 0.122 0.763 0.007813 6.585 3.134
2008 0.4200 0.088 0.634 0.007845 7.853 4.454
2009 0.465 0.117 0.756 0.007785 2.651 0.756
2010 0.5173 0.147 0.765 0.007748 7.027 4.307
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Fig.2 Hot spots mapping of vegetation coverage (related to year 2000)
H1 T B Z [RIE A 19 2007 4F 2009 4F KR DX AR FR 38 A | 1] op Al 1 AR Oy i AL 45 51k

X)) 74, PR (BAG XRITS i X ) AT DX S SRR NI BRI 5 , B A B GRB  AS W , A B S B
2%

o

B

o

(2) INZS [ 2548 76 ,2001—2004 47, $4 05 X [1) 25 IX] 90 J 0 b DXCAS IR vy T4 s X M 1 T AR B 3
HiLIX A A% 0 I 0 T 0 i X SR (942, 2005 4F LU 2 X34 T 120 0 38 5 IX FE B il | S [0 380 LA 1 2% 90 Ry il
A IRAE X, I HLAr B A U S ORI ¥ o5 X T AL R, E G, T 8T AT 28980 R A% 00 (8 B Btk < %04 L300
7 45K FF FLIXFP A A8 A BOR BB [ AR DX R A [ S DX G 5 B i T 3 T 4 0 SO XM
A s F RN R TR AL, A5 R IR SO B RS 4, R w2 AR AL T Ay A X HoH SR 2008 4R
SRAGEA P DX AT A5 Ry W S, TR X446 KGR 43 A8 P X 11 SR 38 R 2 XA A ey, 43 105 ol Wk Vs 2R Ak A
St 03,2010 4F , HZs S SOOI , PSRN i X 5 R4 B s/

http ; //www.ecologica.cn



21 4 B A RERIT RO AR B B I S RO ) B o M —— AR R X 451] 7041

(3) M4 FEAY X 25 [a] 43 A AR AL A% SRR, 2001 4F
P XIE XA AR, EEE R e T I M, i
SR BB ATAE 2 KW, F1 IR 98 B R A R AN
13 52002—2006 45, S IX SRR AL Y RETE =
X178 B AN % LR AL 1AL (B 1 A 2, 2008 4T 42 [ B
PRI I KA H——I& L& 7= 0 I (4F 7 8 2x107t)
AR = I, HL e i) F1 IR 98 e AR B 26 1 5 =2 miT )
20042006 4FAH AR AN K, IR 24k T4 55 X, {H 2010
AETF IR Tl A X AL R 34

(4) 2001—2010 4F, $r5 X3 G iR R ETE X
FA) T 2% e 2 1 SR YA N 2 XD 9 JRI 1B T 2z X ) B4 A
DX Sl 7 RIS KT 1 R 9, A 2001 451 2008 4F, =
IXI8) N R i = i B 2 i 1 11 SR 9, LA sz i 8
Al 00 A0 A 7 5 15 5 2009 4F, Bt 5 35 1 [T 45 5
PRI AR R T R T = KL H
P XTI AR B

L i R DXl i AR R T A AR B X A
ARDE 25 (A1 S5 4 (4 Jmy 12 Ak, AR 40 13 43 B, Al K )

72004

2006

B OBHEX e KRR - BRKX

3 BMEREXBXILGIEN

Fig.3 Revolution of percentage for each centralize type

DX HE B 75 B T8 Ak 43 ok 3 AN LAY (G [ B . 2 X190 T 0] F 0 o5 4 SR B B (2001—2004 4 ) | 1 il £k T8k B Bt
(2005—2008 ) FAAIHIR BT BE (2009—2010 4F) |, Ry T B GEME IR I 2 KoAH ST Sl Al i e ol i 7 vh 2 5 A7
T 2 ) AR —20E, BB R 3 AN B B iy ML A4 £ 2001—2002 4 2005—2006 4F,2009—2010 4, iz A
Anselin Local Moran I XFAE#% 55 & A2 AL A T 2800 ([ 4)

2001—200245 2005—20064F 2009—20104
N N N
A A A
0 5 10km 0 5 10km 0 5 10km
S E— | S E—| S E—|
- BRE o HAL o KR - BRE F-I% © ORRE o WK
© HH e R-F . W-F R-AIE o R e &FH

B4 ABRFHERBESETUREDN

Fig.4 Clustering analysis of vegetation coverage in typical years

3 AN BRI BT A S IR E & A T A4k, 2001—2002 4, 2005—2006 4 52 81 BH i Y SR 2 8500, T
2009—2010 47 R AN ARG , (HAE HUR AR MR R . BRI AR -5 &
FERARAR" RS, RIAE A a5 B A AR A b X S 4 v 43 A ) Re A, JLF AR S {8, B < AR RIS o
FERRAE R i R T RAR Bh T, R 8 37 (A e R R AR 1Y

http ; //www.ecologica.cn



7042 2 R

Bt
%

Eild 33 %

4 ZEig

ASCERAAia FH LRy A s T AR OGRS £ 1Y GIS 25 [ Al i A X — 235 G IR I IX AR 2SR IR
L G R 32 LU e T R 2 B DX 3 SR Sl s 28 300, % b DAAE K 22 B4l 356 1 NDVI (A P4 XA B v
AEIT5T , Global Moran's I, Getis-Ord General G Getis-Ord Gi * . Anselin Local Moran I 4545 [R] JCERAE B B # T
S — B AR AN A A b 4 01 DA 4 S 7 AR ) S 2 L AR A s T DX A A2 2l A B 2 e A R AR
B,

(1) B 1 SR K 97434, 1999 31 2010 4R, K [El0° XAE #CIR G LA 2003 4FFil 2006 4 43 5
S PR BE o R R B e T I BOR bR B, TR ST SRS B0 R A it A v, B XA R
SV | EEATAE LU R 02003 AFEEERAT I GBS 0 il G F AR IX 44k, R FiAE 452K
REA BT AT S 52 TR 20 X AR 7 B SR E YRR 2 — . QI AR B SR (R BAR AN BT 1
NS B T2 R A B EE A 30 R 08l a3 . DIRIIE, # 7 IXHOE F5 DR S B b e £ Sy B R il R TEE A
Nz NZEAETER IR0 20 XA e BE B IR B — & ME T, 2003 45 LU, SR T & A X T 2l
B 32 P 2h 5 K FLIE IR B 8 ) 32 %2 X 385 2003—2008 4, 7 X A 9 32 22 Fh R R 3L R s ), A8 A s K
2008 AEH P X LA, TR I Sl R IR T 2 43 i) I S M AR 1) T PR 5

(2) &) 4341, N Global Moran’s I #1 G(d) 24T , 240 X AE B 52 W PR e ™ EE I, 76 25 a4 Jmy L, AL
i FE AR AR, (B B ) BB IX AR S ] B S AR R A RAS R B AR 53 19 23 (8] B AR OCHE , 2 B Bel™ XA 9 BT
JE AR, Moran's T {E 21352 42 B Bedie AR, 7 XA Bl 52 M DR A B2 52 300 v B2 AE AR O T 3k R R G P 7R A B K
S S Y

(3) JRFRABORE o3ATr , A A A ) A XA 9 /0 B5G T K A e X0 8, 40 DX 72 A B SR 4500 ok
S, A R BRI AT, PR TP TR [ X R W i, BEAR SR - SRR IR R
2, RIAR A 5 A8 AR A b X S R T A A AR R JLP oA B S (L, B v AR SRR 1B B0, e WA e i I
IRIFFRABN T AP 52 B I AR 1Y

(4) MR TT K S R0 Z AR S DG, 2001—2010 4, #1s DX IR A B IRAEFERT IX (1) W 2% % e 25l 11
SRAG Nz XA Ji L T 2z DX A 0t Xl LR A BE DR T 11 589, DA 2001 4E 3] 2008 4F, 2= XV N I B A5 7
PR IR L T SRV HAE B 52 B0 2l 0 ) S0 AR R 0 RH R R, 2 BHRE IR T RO R A B 5 R 7 B B R
FH

(5) MR TR R # R AL Z  sh 00 &, Rl XAE RS Y o3 5 B . LA N R LLA% AR SE R A AR ), B
BT B I B LA ARIE AR S R o 261 K A DY S Y 5 M 0 B i B 45 G O P R T 0%
Bl L AFFE AR T, % H AT Sl 4880 AR X v T A DX (B DX P8 g 71X ) FHAH R T 4 X (= KT
FRHBIX) | e T A M DX AP 7 o P AR BT 22, S A ) S P sl O R B DA T ARAAE ) o (HR 0 XA Bl 52
IV SRR AR A XA A 22 T DR R SR W] S0 S A A — o AT R, 7 3 R T i 3 AL
Je NPT A,

WA, 11 SR TE P 0 — B D0 RN 5 14 DI, 0 A R 4507 14 15 LU W) A 4 B AR 2 el N B B R 3
TR (AR A R R TR Y A | 8 e B e, %o b T P55 114 5% ) EL AT Ao s I 2800, HR T e A
WG T2, T BRI & A e XS DX ER BT 3 I sh sl N e A, B W | Hou A= A8 IR P 8l i
AW BT KR DX ERS58 A B IR A 7 7R R AR A 5 1, HAR e R sl 80 A R R AR .

References:

[1] FanYH, LuZH, Cheng J L.,Zhou Z X,Wu G. Major ecological and environmental problems and the ecological reconstruction technologies of the
coal mining areas in China. Acta Ecologica Sinica, 2003, 23(10) : 2144-2152.

[ 2] Gitelson A A, Kaufman Y J, Stark R, Rundquist D. Novel algorithms for remote estimation of vegetation fraction. Remote Sensing of Environment,
2002, 80(1): 76-87.

[3] XingZR, Feng Y G, Yang G J, Wang P, Huang W J. Method of estimating vegetation coverage based on remote sensing. Remote Sensing

http ; //www.ecologica.cn



21 4 B AR MR TIT RO DXAE B Bl N 2 SO0 ) P 3 AT —— AR R DX 4 7043

Technology and Application, 2009, 24(6) : 849-854.

[ 4] Garcia S, Saura S. Estimating landscape fragmentation indices from satellite images ; the effect of sensor spatial resolution. Proc of the SPIE, 2004,
52(3): 668-675.

[ 5] Wimberly M C, Ohmann J L. A multi-scale assessment of human and environmental constraints on forest land cover change on the Oregon (USA)
coast range. Landscape Ecology, 2004, 19(6) : 631-646.

[ 6] LiuLL, Xiao F J. Spatial-temporal correlations of NDVI with precipitation and temperature in Yellow River Basin. Chinese Journal of Ecology,
2006, 25(5) : 477-481.

[ 7] YangJP, Ding Y J, Chen R S. NDVI reflection of alpine vegetation changes in the south Yangtze and yellow rivers. Acta Geographica Sinica,
2005, 60(3) : 467-478.

[ 8] NiuBR, LiuJ R, Wang Z W. Remote sensing information extraction based on vegetation fraction in Drought and Half-Drought Area. Geomatics and
Information Science of Wuhan University, 2005, 30( 1) ; 27-30.

[9] GanCY, Wang X Z, Li B S. Changes of vegetation coverage during recent 18 years in Lianjiang River Watershed. Scientia Geographica Sinica,
2011, 31(8): 1019-1024.

[10] LL, Ma A Q, Ma Q M. Spatial and temporal variations of vegetation coverage in Coastal Peri-urban Area: a case study of Laoshan District,
Qingdao. Environmental Science and Technology, 2002, 35(1) . 178-185.

[11] Ji X M, Cheng T, Zheng F. Progress in ecological environment research in peri-urban areas. Ecology and Environmental Sciences, 2009, 18(4) .
1579-1586.

[12] Hu Z Q, Xie H Q. Study on land use/cover change of coal mining area based on remote sensing images. Journal of China Coal Society, 2005, 30
(1): 44-48.

[13] Guo X Y, Zang J T, Gong H L., Zhang G L, Dong Z. Analysis of changes of the species diversily in the process of vegetation restoration in Antaibao
Mining Field, China. Acta Ecologica Sinica, 2005, 25(4) : 763-770.

[14] Hou H P, Zhang S L, Ding Z Y, Gong Y L., Ma C Z. Study on the measurement of ecological loss based on the net primary productivity in coal
mines. Journal of China Coal Society, 2012, 37(3) . 445-451.

[15] Wang L, Wei S P, Wang Q J. Effect of coal exploitation on groundwater and vegetation in the Yushenfu Coal Mine. Journal of China Coal Society,
2008, 33(12) . 1408-1414.

[16] Wu L X, Ma B D, Liu S J. Analysis to vegelation coverage change in Shendong mining area with SPOT NDVI data. Journal of China Coal Society,
2009, 34(9): 1217-1222.

[17] Zhang L F.Main methods discussion of vegetation recovery in mining area of Datong city. Forestry of Shanxi, 2009, (3): 29-30.

[18] Zhao Y S. Principle and Methods of Remote Sensing Application and Analysis. Beijing: Science Press, 2003.

[19] Duncan J, Stow D, Franklin J, Hope A. Assessing the relation-ship between spectral vegetation indices and shrub cover in the Jornada Basin, New
Mexico. International Journal of Remote Sensing, 1993, 14(18) . 3395-3416.

[20] Carlson T N, Ripley D A. On the Relation between NDVI, fractional vegetation cover, and leaf area index. Remote Sensing of Environment, 1997,
62(3): 241-252.

[21] Jiang M, Zang X F, S Q, Tong Q X. Vegetation coverage retrieval scale effect analysis using multi-sensor data. Geomatics and Information Science
of Wuhan University, 2011, 36(3) . 311-315.

[22] Wang Y F, He H L. Methods of Spatial Data Analysis. Beijing: Science Press, 2007.

[23] MaXD, Zhu C G, Ma R H, Pu Y X. Urban spatial growth pattern and its evolution in Suzhou, Jiangsu Province, China. Acta Geographica
Sinica, 2008, 63(4) : 405-416.

S 3k

[ 1] 3k, MiJete, Ry, RS, 2R, hERY X EE RS R R R A ST ER AR, A B54R, 2003, 23(10) : 2144-2152.

[ 3] TSR, HEahdt, HEt%, T, 8O0, 3T RO 5B 5707 BT, sBIEBOR SR, 2009, 24(6) : 849-854.

[ 6] XIGHI, ¥R, S FsEs NDVISIRE FKOC R Mz A8l 4B 248, 2006, 25(5) : 477-481.

(7] #F, Tk, BROTh ARTTETIRIX R 2 PO (A NDVE s, HUEE74f, 2005, 60(3) : 467-478.

[ 8] AFd, XM, FEUME. T 520 T 5t R 8 2 BB R BRI . ;RDUR 2240 (R EBBMER, 2005, 30(1) : 27-30.

[9] HHRE, Toz, 4. ELRBOE 18 AP W LA HT. MRS, 2011, 31(8) : 1019-1024.

[10] XUk, EhZdfy, himf fi i fh b DR A o BE A0 A 2 78 A —— DA By Tl Ll DX R ). BRI RLAE 540K, 2002, 35(1) : 178-185.

(1] ZE/NGk, BRH, FB05. 2Pl s X A S TR e it g R 3RIE2E4I, 2009, 18(4) : 1579-1586.

[12]  SAHRBE, 24, FE T R IEUGR ™ IX R 35 A k. B4, 2005, 30(1) ; 44-48.

[13] ST, sk4, BH, kpE, Bk ZREB XE R BIRE B2k, A 8%, 2005, 25(4) : 763-770.

[14] BEF, AR, TEX, Az, DES. ETHBGAFOIHA MG X RSB RIS, BeAE, 2012, 37(3) « 445-451.

[15] T, B=5F, LU Msum8E T R T KRB, S5, 2008, 33(12) : 1408-1414.

[16]  Ror#r, DIRAR, X% 4. BT SPOT TLA NDVI B A ROR S DXAR B8 3 8 A8 Ak, JEHcARR, 2009, 34(9) : 1217-1222.

[17] SRFI3S. KRIETM XA BRI, INPIMlk, 2009, (3): 29-30.

[18] BAZEINy. SIS Hr G J7 . dbnt. Bh2A AL, 2003.

[21] A%, TR, PM, SEPAE. AR S HE3 5 (0RO W 3 (0 S50 o 55 RUR BRI AT . BDUR 243 (R ERAR, 2011, 36(3)
311-315.

[22] Famt, farbak. a8 B0 k. et B, 2007.

[23] Hhies, SRfelik, Thogte, SEOCRE. IR M DAY R i 25 (IS S5 MO AL 20 A7 M F 41, 2008, 63(4) : 405-416.

http ; //www.ecologica.cn



ACTA ECOLOGICA SINICA Vol.33,No.21 Nov.,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review

Gross ecosystem product: theory framework and case study «-------- OUYANG Zhiyun,ZHU Chunquan, YANG Guangbin,et al (6747)
Advances in impacts of climate change on infectious diseases outbreak ------ LI Guodong,ZHANG Junhua,JIAO Gengjun,et al (6762)
Ecology of aerobic methane oxidizing bacteria ( methanotrophs) — «+eceeeveeeeees YUN Juanli, WANG Yanfen, ZHANG Hongxun (6774 )

Nitrogen deposition and Leymus chinensis leaf chlorophyll content in Inner Mongolian grassland = ««+-eseeeereeeemieimiiniii ..
........................................................................... ZHANG Yunhai, HE Nianpeng, ZHANG Guangming, et al (6786)

Worldwide distribution and multivariate similarity clustering analysis of spiders «««-seeeerereeerimeriiiiiiii

.............................................................................. SHEN Xiaocheng,ZHANG Baoshi, ZHANG Feng, et al (6795)
The influence of wind direction on pollen-mediated gene flow in transgenic insect-resistant COMON — «++esererrrresererineniieeiiii..
............................................................................................. ZHU Jialin, HE Juan, NIU Jianqun, et al (6803)

Autecology & Fundamentals
Ecological characteristics of benthic diatoms, protozoa and meiobenthos in the sediments of the Changjiang Estuary and East China
Sea I SPEIIE  ++vereresssssrssmmmtetmrtrt ittt it MENG Zhaocui, XU Kuidong (6813)
Macrobenthic functional groups at the reclamation and natural tidal flats of Hengsha East Shoal, the Estuary of Changjiang River ------
................................................................................................ LV Weiwei, MA Chang’an, YU Ji, et al (6825)
Enrichment and ecological risk of heavy metal in soils and dominant plants in the riparian of the Fenghe River -«-teeeeeeeeeieeeieennne.
........................................................................... YANG Yang, ZHOU Zhengchao, WANG Huanhuan, et al (6834)
Effects of salinity and exogenous substrates on the decomposition and transformation of soil organic carbon in the Yellow River
DIElEa +evevvemenenenenanenetreneneten ettt ettt et ettt ettt ea et eeaes LI Ling, QIU Shaojun, TAN Feifei, et al (6844)
Effects of short-term dark chilling on leaves carbon and nitrogen metabolism and involved activities of enzymes in mangrove Kandelia
obovata seedling ++--rrreerereeeeen ZHENG Chunfang, LIU Weicheng, CHEN Shaobo, et al (6853)
Preliminary evaluation on tolerance to phosphorous deficiency of 32 cultivars of cut chrysanthemum — ++eeeeeeereeereeieniiiiii...
....................................................................................... LIU Peng, CHEN Sumei, FANG Weimin, et al (6863)
Effects of age and environmental conditions on accumulation of heavy-metals Cd and Cu in Tegillarca granosa —«--«=--=+=eseeeeeeeeeennes
.................................................................................... WANG Zhaogen, WU Hongxi, CHEN Xiaoxiao, et al (6869)
Effects of Chinese gallnut on photosynthetic characteristics and total nitrogen content of Rhus chinensis —«-«++ssseeeeseeeseaeeaeaaann.
....................................................................................... LI Yang, YANG Zixiang, CHEN Xiaoming, et al (6876)
The characterization of glyphosate degradation by Burkholderia multivorans WS-FJ9 ------ LI Guanxi, WU Xiaoqin, YE Jianren (6885)
Electroantennographic and behavioural responses of scarab beetles to Ricinus communis leaf volatiles «+eererereeerereeaiiiiiiiiii...
....................................................................................... LI Weizheng, YANG Lei, SHEN Xiaowei, et al (6895)

Population, Community and Ecosystem

Ecosystem health assessment in Baiyangdian Lake «--e-ceeeeeeeeeecaniiiiiia. XU Fei, ZHAO Yanwei, YANG Zhifeng, et al (6904)
Characteristics of macrobenthic communities in mangrove wetlands along the waterways of North Hezhou, Zhuhai, South China  ------
....................................................................................... WANG Hui, ZHONG Shan, FANG Zhangiang (6913)

The interaction between components of ecosystem respiration in typical forest and grassland ecosystems «+-e-eeeeeeeeeemeeieiiii...
.................................................................................... ZHU Xianjin, YU Guirui, WANG Qiufeng, et al (6925)
Effects of thinning on macro fungi and their relationship with litter decomposition in Pinus tabulaeformis plantations «+«seseseeerereeeeees

............................................................................................. CHEN Xiao, BAI Shulan, LIU Yong, et al (6935)



7046 A % R 334

Beta diversity of plant communities in Baishanzu Nature Reserve «----------- TAN Shanshan, YE Zhenlin, YUAN Liubin, et al (6944)
Effect of Oxytetraeyeline (OTC) on the activities of enzyme and microbial community metabolic profiles in composting «««««+«ceeveeeee
................................................................................................ CHEN Zhixue, GU Jie, GAO Hua, et al (6957)

Landscape, Regional and Global Ecology
Variations in leaf anatomy of Larix gmelinii reflect adaptation of its photosynthetic capacity to climate changes —+++weeeeeeeeereeeeieennne.
.......................................................................................... JI Zijing, QUAN Xiankui, WANG Chuankuan (6967)
The studying of key ecological factors and threshold of landscape evolution in Yancheng Coastal wetland =~ «-e-eeeereeeemeeeeeeieniein.e.
....................................................................................... ZHANG Huabing, LIU Hongyu, LI Yufeng, et al (6975)
Eco-physiological response of Phragmites communis to water table changes in the Horgin Sand Land = -e-eeeeeeeemneeenniiiinn.
.......................................................................................... MA Yunhua,ZHANG Tonghui, LIU Xinping (6984 )
Improvement of snowmelt implementation in the SWAT hydrologic model -+ YU Wenjun,NAN Zhuotong,ZHAO Yanbo,et al (6992)
Responses of lake fluctuation to climate change in Horgin Sandy Land ««---seeeeeeemmmmmeeiimiii i
................................................................................. CHANG Xueli, ZHAO Xueyong, WANG Wei, et al (7002)
Water ecology and fractal characteristics of soil particle size distribution of three typical vegetations in Shell Island —++eeeeereeeeeeeenes
........................................................................... XIA Jiangbao, ZHANG Shuyong, WANG Rongrong, et al (7013)
Spatio-temporal distribution of epilithic algal chlorophyll a in relation to the physico-chemical factors of Gufu River in Three Gor-
ges RESEIVOIr  «vvverereesssrssnmniiiiiiiiii i WU Shuyuan, GE Jiwen, MIAO Wenjie, et al (7023)
Resource and Industrial Ecology
Graphic analysis of spatio-temporal effect for vegetation disturbance caused by coal mining: a case of Datong Coal Mine Area -+-------

....................................................................................... HUANG Yi, WANG Yunjia, LI Xiaoshun, et al (7035)



(EBZFR)2014 F£FITEE

CERZAM) T EREE ORI £, P E AR 22 o P E R AR SR s b0 F R AR
AR WIT], BITT 1981 4F | il A A F SU HT T S AU IR QBT PERF ST R . IR A 65T, ﬁ%

S (T AL RER RN GE T R A S 2B TAE S IR R A SR AL, A A Rl B Eﬁm&@wﬁ”
PEFEA AR R RA K, 3R B 5 R i g A A 2R I A A F R BT IR 55 o R & ﬁwx%n?;z%ﬂﬁ%o

CHERAR) FEMRE AR %é&%/\ﬁzsaﬂB’@%ﬁtﬁm%fﬁﬂﬁmﬁﬁE’JJ?!Z‘*@IJ%J?@ﬂﬁﬁﬁi% TR
W RE S e A AR 28 e O ) B AR 75 £ P SO s BRSO T 5 AR RSP B B ik OB EOR A4 B B N
LR BHIF S RO = A R

2D M2 A T, K 16 FF4%,280 1T, B N E M 90 Jo/ M, & 4F 4 2160 T,

[ IR A AR . 82-7, E SRR & A5 . M670

FRAETFIS . ISSN 1000-0933  CN 11-2031/0Q

4 [ A M R SRy AT T ) AR PT B S T R WS U T R R TR R | SRR AR B AR
TEAETTT

Eiflithk . 100085 LRI IEX BUEH 18 5 B 1. (010)62941099; 62843362

E-mail ; shengtaixuebao@ rcees.ac.cn %] HE: www.ecologica.cn

AEIRERIER R WEFEME LM HATHRE XIKE B ¥

£ & % W ACTA ECOLOGICA SINICA

(SHENGTAI XUEBAO) ] _

CEAT 1981 4 3 A EIF)) (Semimonthly , Started in 1981)
H33E 20 (2013411 H) Vol. 33 No. 21 (November, 2013)
/=) L= <<$ ?T&>,ﬁiﬂiﬁ Edited by Editorial board of

Mtk b st i XN I 18 5 ACTA ECOLOGICA SINICA
ML 2% - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
Fi% : (010) 62941099 Tel; (010) 62941099

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

shengtaixuebao@ rcees.ac.cn

; gj i‘[%]%\‘ B | Editor-in-chief WANG Rusong
* ; [ ﬁii,_%z,,_%z, £ Supervised by China Association for Science and Technology
R 22 o A 2SR 0 Sponsored by Ecological Society of China
Hidl b ST IE X AU % 18 5 Research Center for Eco-environmental Sciences, CAS
M L 4 A - 100085 Add: 18, Shuangqing Street, Haidian , Beijing 100085, China
H R 4% 4 & K ik Published by Science Press
Mol . b R EWARAL T 16 5 Add ;16 Donghuangchenggen North Street,
MRS A . 100717 Beijing 100717, China
R dbstduARENRIT Printed by Beijing Bei Lin Printing House,
2 1T 4 4 & )G Beijing 100083, China A
bk AR E AR 16 5 Distributed by Science Press m ;=
MR B S - 100717 Add ;16 Donghuangchenggen North o
L : (010) 64034563 Street, Beijing 100717, China 7 N
) E-mail : journal @ cspg.net Tel: (010) 64034563 (=
1T 1 AR L e o
ESNEAT ol R 55 1A Bomail:journal® copgnet © ==°
Mok AL ET 399 {24 Domestic All Local Post Offices in China = g
ik B 25T < 100044 Foreign China International Book Trading 3 E
gz o Corporation M~
;“EII g TR 8013 Add;P.0.Box 399 Beijing 100044, China - E:
IS5 1000-0933 RSMATF 17 RERE RS 82.7 EShE1TRE M6TO0 Rt 90.00

CN 11-20317Q



	1.pdf
	fm.pdf
	中ml.pdf

	stxb201207080952.pdf
	3.pdf
	英ml.pdf
	FD.pdf




