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Analysis on spatial-temporal heterogeneities of landscape fragmentation in urban

fringe area:. a case study in Shunyi district of Beijing
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Abstract: In the rapid urbanization process, land use of the urban fringe changes dramatically, and the landscape
fragmentation is particularly outstanding. Hence, exploration of landscape fragmentation pattern and its spatial heterogeneity
of urban fringe area are helpful to grasp the change mechanism of landscape dynamic as well as its ecological problems. In
this study, on the basis of the interpreted land use maps from TM imagery, we utilized a series of moving window analysis
and geo-statistic methods combined with effective mesh size to investigate the spatial heterogeneity of landscape
fragmentation in Shunyi district, Beijing. The study contents mainly include the scale dependency of spatial heterogeneity,
spatial variation character of several typical scale, spatial patterns and its ecological processes on 1000m scale for landscape
fragmentation. The results show that, 1) the landscape fragmentation of urban fringe area has obvious characters of scale
dependency for spatial heterogeneity, which mainly caused by the spatial autocorrelation; the total spatial variation of
landscape fragmentation is not obvious in 1992 and 1999, but in 2009 is very strong. According to the analyses of spatial

variance characters at different scales and based on the land use structure of county-wide urban fringe area, we choose 1000
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meters as a relatively appropriate scale for analyzing the spatial heterogeneity of landscape fragmentation. 2) During the
research period, the spatial heterogeneity of landscape fragmentation shows an obvious upward tendency, and the
fragmentation of land use patch is getting more and more serious, especially the fragmentation of arable land in the period of
1999—2009. 3) The high value area of landscape fragmentation shows the momentum of transferring from the east to the
west, meanwhile its spatial pattern presents a remarkable feature of the agglomeration and dispersion, which similar
attributes gather and otherness attributes gather, and this pattern presents a trend of aggravating. 4 ) The spatial
autocorrelation effect of landscape fragmentation comes from high strength social economic activities, and it exhibits obvious
location characteristics, which the radiation effect of the central city is strong and the transport network plays a very
important promoting role. These research results can provide a reference for land planning, urban planning and landscape
ecological construction. In addition, the multi-view research of landscape pattern and its ecological processes are still

necessary to be deepened.

Key Words: landscape fragmentation; geo-statistic; spatial heterogeneity ; scale; spatial autocorrelation; Shunyi
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Fig.3 The trend of characteristic values of spatial heterogeneity at different extents
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Table 1 Semivariogram theoretical model and its parameters of effective mesh size at different extents

Proportion
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1992 500 0.0141 01392  0.1013  1.949 02853 62000  0.877 8.690x 10~ Exponential
1000 00169  0.1628  0.1038  1.928  0.5404  1090.00  0.921 6.355%10 Exponential
2800 0.0185 01520  0.1217  1.855  0.8372  3580.00  0.987 7.251x10°3 Exponential

1999 1000 0.0045  0.1970  0.0228 1938  0.5696  2170.00  0.972 3.149%10 Spherical
1500 0.0046  0.1922  0.0239 1921 07201  3000.00  0.947 4.756x 107 Spherical
2200 00192 01854  0.1036  1.898  0.8142  2080.00  0.946 3.713x10°* Exponential

2009 500 0.0245 01950  0.1256 1956 03314 64000  0.929 9.088x 10~ Exponential
1000 0.0221 02302  0.0960  1.925  0.6497  1250.00  0.968 5.915x10°* Exponential
3000 0.0873 03226 02706  1.848 09276  4160.00  0.912 2.972x10°3 Gaussian
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Table 2 Descriptive statistics of effective mesh size at different years
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Table 3 Fractal dimensions for effective mesh size in different directions

J5 1kl 544/ Fractal dimention

Direction 1992 4 1999 4F 2009 4
N-S(0°) 1.901 1.924 1.914
NE-SW (45°) 1.912 1.940 1.905
E-W(90°) 1.941 1.948 1.942
NW-SE(135°) 1.951 1.938 1.936

FEIE, LSOOI AL B A B E 1 2009 4545 a] SRR AE R 6] (] 6) , 45 07 1) AR SRR AE B 8. I HLAE AR TR
B 5 i A AR S AR S AN —FE  NE-SW Ty [a] L 1 h£R 480k 47 , R BHIZ 5 ) b s Ab 4 ] A DG A
JE B B 3G A IE TR Ak 23 (] P ke 3 4 B 1A s N-S VE-W I NW-SE J5 ] b it 38 B 5 — MR s

TR TR, A FRR I 23 8] A ARG, E-W J7 1) b 23 18] B A SGIE Bl fe/)N , RECK 12km , 1 N-S J7 ) 25 (8] H AH
KAEIE K, 2970 15km,,
2.3.3  SoUlmk iRl s ) 48 AR

FAEI R TR A 18] AR/ AT B (T 7)), 7 3 i 5 2 P A 560 114 28 () SR A s v | SR 45 H-H (B S IR
R v (LSS 1R g v A ) I H-L (B S O AR v L ) A AR A5 ) T s [ SRR SRS B 23 [ AL
PERE S HIR B MR AN 2 (A% R .35, H-H RR R 28 () 53 B4R A IR M 56 , B A 10 23 (Al 4% S
VLB RR AL IEAS B I H-L 2SR 3R 2 ) 53 0k 42 R 1 67 DG | SRINA B 150170 25 B0 A% S , 10 BH A R AL R 1E AR
XFFEM o 2 A R R B, IR T % X e fh s 1) 22 5 W 3, S P i i 9 — b b 1) 28 RUAE R RRAIE
G, [R] IS 22 A A A 1Y) b R 23 Bl St e g W 4, AAIBL 5 AT U i, 1992 45 H-H 288 25045 T e L
FIVREHR , o BB e 25 AN AR G A XA A R A, H-L 2880 00 A XA FEAR LR AR K oA, T A
M RAEEZ . 1999 4F H-H J5HY 3 A AT 00, B0 T 5 ILE0 b 4345 X, H-L 2B R £ 045 1
VYR ERFN R HF X I, 2009 4F H-H 288923 [l 73 A AR AR v, 2250 A0 T 08 L AR Jb B e A 7= S5 L IX., H-

http ; //www.ecologica.cn



17 34 R A IR % XS WA A 2 T S S —— LA B IS I 451 5371

0.272 + 0° . 0272 | 45° $$$*++$+$++
+
+H+ T+ T+ 4+ g .y ++$++‘r
0204 b+ 0204 |+ —+
+
0.136 0.136
8 + *
§ 0068 | 0.068
g
=z
g 0 1 1 1 1 1 0 1 1 1 1 1
;& 0  4600.00 9200.00 13800.00 18400.00 23000.00 0  4600.00 9200.00 13800.00 18400.00 23000.00
R 0272 | 900 0.272 | 135°
# I L - + R A -
+ ey trrt +
0204 | +* 0.204 |- = et
+
0.136 | 0.136 L
+
.
0.068 - 0.068 L
0 1 1 1 1 1 O 1 | | | 1
0 4600.00 9200.00 13800.00 18400.00 23000.00 0 4600.00 9200.00 13800.00 18400.00 23000.00

#K Separation distance/m
Linear model (Cy=0.1940 Cy+ C=0.5285 72=0.260 RSS=0.0740)

6 S=MEEEEL = E R RENTF E S RER (2009 4)

Fig.6 Anisotropic variogram model of effective mesh size, 2009

SHBEEKE c AE%E eHH e HL e LH o LL

B 7 SWHELIEH LISA £RE
Fig.7 LISA cluster map of effective mesh size

L A F B340 T il R PE S AR AR
24 SWMHBAESTEREST
2.4.1  TIEERRILERAE

T =BT 1000m W BT SR AR Ak 23 ()46 &y 43 B & B, 02 ) A8 S5 6 B ] 4 A% 2 30 o 9 el iy 1
Thia$s, I FL e A R A e AR IE | BB A e A 25 v 1 DX 3 b 1) P S22 00 P S8 190 2 1) 8 SRR AT,
PR RIZE R 3 A, AR AR B AR A DX IR 22 67 T R b A vh 43 A DX R A X, [ Bl ArceGIS 25 [] 43
MrEhifie , A ok B RSHE S AT LB A | 76 1992 455 RE Ak 25 18]k 5 v i A5 21 35.019% A 35.
51% KR AE R 1 539004 83.06% Fi 83.04% J& F#kH 500 ; 76 1999 4 Asf 1 A B 5 & 3] 37.75% Fil 39.
94% ,FIN HIA 76.74% F1 76.43% J& T Hkh 5 0 ; 8] 2009 4, FLmi AL L 2 37.59% F1 44.59% , 51 A 51. 35%F11
51.73% 00 T SOW . B R UL, A RORBE RS T iR (E LA A 04 br e 2 90 e A 34, 9 it R U A
Y AN % R G 22 5 ORI 2R A3 i Ak TR AR b B b SOUL D b A s D i R 4 U
Bk st S5 L AR L AN TR B )

http ; //www.ecologica.cn



B
e

5372 2 SO Eire 3%

2.4.2  SOULEEIRALZS A AR AL AR

SRR Al 25 1] S o M il 22 5 k2 R R 3R B S 1) XS R IR | 2 B A8 3 3 T 4k — BRI e R v
B DX 8K, TR, 265 40 A 58 v O B AR T 2 0 8 S th AR T 60 271 ot 25 Sl B A P B 0, — 88 X388 ) S UL
Wb s 1) S S B R TG - s (IR R 34, AT 3B oy b, Bt B B4 S B X R T B, S WO W A AR, %o R
IR A ) SRR 2 AT TR -2 D ) AT — B AR A A T AR S R X, 33 2 PR SR 1 TR
B W W R A 5 22 B i B T b, 1 FLS R bR b 5 5 40 A, - iR 28 0 R S48 2%, 1992 4F
ZR-PU 7 1) _E T v 2 - bR FH s Tl AR b 22 S AR e ir AR B A vy, 3K 42 PRI R A > B Y- %A bt
398 DX [ 2 30 Ml DX 014 B LI A , 2R U TR S 1R 22 7 b P M I T B A3 AR - b ) o BRI
S KR AR A B A3 A A R (AR J B b ISR FH b, AT 3 B A R A 225 ] b () A8 1 2 S AR X G v

S WL AL 2 () S R R SR, Hh P HR O AN BH &, RV T] [ A S X 55 00 A e A e 2 1) S o A 1)
SEMA A, S WA E = R 25 [R1 2854 b, ) =2 B2 2 37 o 5 B 28 5 148 ol 1140 55 W s it ) = s 1) AR AR T8, 1992
AR 1999 4R IX — A I SCIX Ak i AZ G AR DX A b R B ] Tl Ak i () SR A 4, 4590 Tl el XU ik e ke
K R RRAEVE R 7 ) L, B EEALA VR A T A A A MK A BB ) 25 5 S X5 A T 3 DX 2 B A B 3, FE A5 s
Z VR RS E B2 T AL S 3 FH I 25 A8 A sm 20, Wi AL FE BE 4 v . 1999 4F =, il 25 Sl B Ak 1 1)
KATHEDERN == h AT & B I S XGB AT Y, T LAPE REERRAL Ja Vb Fe i1 o IS LI s ik 22
TRl VG A0 e T 5 R X 4 TR S 1 R R PR AR A ] T R 5% IX LA B b AR b /N 5 B B A i 4
SN S IR I8, TN 22 22 T e Aty 4% it 2 152 A0 SO SRR A 152, DT 5 S0 e A s ) A8 S 7 22 T 1) B AR R
U2 A& R 2% o DS WL iR AL T8 450 2 B0 A% SR A8 AL R TR, 1999 4F &, Bl 4 AR 28 38 ik i PRt & e
S LA R AL B8 (L IX A 43 A FR PR L | PP S R 2R St DX G2 A ) PR R AR RS AL AR L G B8 A b AR v SR AR
A% R b DX g Vi R SR K R A S R T AR o AN TR, O L e X A A b oW R
3 Fig

(1) S s (8] A48 S B B A ROBE (RO R AE P s (8] F AH G 5 | RS A 5 UL A e Ak 2 I3 1k B 4
1992 4EH1 1999 4F5 WL %Ak 25 18] B8 SRR X 25 F1, 2009 4F 23 7] 728 S om 21, 3 H 76 7208 A5 90 il PN 14 2 ) 28
R, A RBERE RIR T 10 2% X SRR AR Ak 2 (1) A8 SRR AT 3 el A ) RUBE = %) S5 B P %o L, 2B 1000m i
VE ARG X S OULRBE A A 1 25 ) S B A3 B 5 R B

(2)) 5t S DX 55 MO AR A 2 () A S i s () R 00 4 B b 1) TP 5, R AL BRE B 1) A8 b 52 0 28 2 /N
e FHrA 1999—2009 4F ] 5o LR A Ak 25 1] 28 S B

(3) i S DX 55 LR R 2 TR A S 52 2%, 1992 A1 2R 358 L 1l - D A8 42 DX ol e A5 510, 1999 4 Hh s IX Il g e
FEARXTZE 2009 4F- 42 X2 30K TR 1) oW s A S, JR LA PSR XS 2, (RIS O A £k 2 B) 43 A
FIHERME S o wlch: 35, AN P R (0 — = 28 AR oA S b i EL S TR 24 1 2 Fh £ b 28 AU (% 43 A 43
B, I FLIX Pl Jey 2 B A S i A 4

(4) SR AY 32 557 ik B 28 B0 B B 5 M), % ) e M 23 AT 2 B A I8 T A e T 1 Iy S W A e
EERIMESN ST AE MR FH S 0AS Je b, B e bR R i 20 DX 174 = b ) P S P S 19 2 () B HICRRAE , 28 Hh 3k
IR A A R AR A AN TR 5 D e 3 B Ak DR A v 3l T %) 6 S R R B, S UL 1 A 2 300 i B A 1)
XALRFAE R 512 1999—2009 4F 3% — i B, S5 WA A Ak B o DX al bk o) 7 368 | 1 00 A5 3k IX K WL 375 Jl 0 b IXC
%,
4 it

S SR AR S RRAE 5 RO B 4 22 (] £ 56 2R — LR St AL 28 A0 9 A% O (RN R — SR Je 2 [A) AR 7 1Y
i AL B RUBE AR AIE 2 A R A B 50U SR A BBGR AR, A SCHE 53 W S5 WA AR A 2 (1) A8 S RUBE AR M A
YA - BB T A IS | ARBFST IR BE R B 23 [R1AE Sk JF 5 T 1000m 5% 8 B2 R E M AR T SOk
TERAR ) 223 [ 28 S AR LA SRy, 3 B 5 SR AT oA b SR DA S Sl A S @i 4 it 5% . 5L, XF X 3k

http ; //www.ecologica.cn



17 34 R A IR % XS WA A 2 T S S —— LA B IS I 451 5373

SR SR SO A R 2 A BOIE SR AT TR IR, R I 2 X 50U J= s A i A FIBLR A 15— 242 0

References :

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]
[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

Wang Y C. The models of traditional culture landscape conservation based on landscape fragmentation analysis: a case study of Zhibzhen in Zhejiang
province. Geographical Research, 2011, 30(1) . 10-22.

Qiu J X, Wang X K, Lu F, Ouyang Z Y, Zheng H. The spatial pattern of landscape fragmentation and its relation with urbanization and socio-
economic developments: a case study of Beijing. Acta Ecologica Sinica, 2012, 32(9) : 2659-2669.

Geri F, Amici V, Rocchini D. Human activity impact on the heterogeneity of a Mediterranean landscape. Applied Geography, 2010, 30 370-379.
Wu B, Ci L J. Temporal and spatial patterns of landscape in the Mu Us Sandland, Northern China. Acta Ecologica Sinica, 2001, 21(2) ; 191-196.
Poelmans L, Rompaey A V. Detecting and modeling spatial patterns of urban sprawl in highly fragmented areas: A case study in the Flanders-
Brussels region. Landscape and Urban Planning, 2009, 93. 10-19.

XiJ Y, Cho N N. Spatial and temporal dynamics of urban sprawl along two urban-rural transects: A case study of Guangzhou, China. Landscape
and Urban Planning, 2007,79. 96-109.

Hong B, Liu S, Li S H. Ecological landscape planning and design of an urban landscape fringe area: a case study of Yang’an district of Jiande city.
Procedia Engineering, 2011, 21 414-420.

Wei Y P, Zhang Z Y. Assessing the fragmentation of construction land in urban areas: An index method and case study in Shunde, China. Land
Use Policy, 2012,29:417-428.

Shrestha M K, York A M, Boone C G, Zhang S N. Land fragmentation due to rapid urbanization in the Phoenix Metropolitan Area: Analyzing the
spatiotemporal patterns and drivers. Applied Geography, 2012, 32.522-531.

Buyantuyev A, Wu J G, Gries C. Multiscale analysis of the urbanization pattern of the Phoenix Metropolitan landscape of USA: Time, space and
thematic resolution. Landscape and Urban Planning, 2010,94.206-217.

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.

FuBJ, Xu Y D, Lv Y H. Scale characteristics and coupled research of landscape pattern and soil and water loss. Advances in Earth Science,
2010, 25(7) . 673-681.

Wang Z Q. Geo-statistics and its application in ecology. Beijing: Science Press, 1999. 150-155.

Wang J, Fu B J, Qiu Y, Chen L D, Yu L. Spatial heterogeneity of soil nutrients in a small catchment of the loess plateau. Acta Ecologica Sinica,
2003, 23(4) : 805-813.

Jaeger ] A G. Landscape division, splitting index, and effective mesh size: new measures of landscape fragmentation. Landscape ecology, 2000,
15: 115-130.

Li H B, Wang Z Q, Wang Q C. Theory and methodology of spatial heterogeneity quantification. Chinese Journal of Applied Ecology, 1998, 9(6) .
651-657.

Wang J, Fu B J, Qiu Y, Chen L D. Spatiotemporal variability of soil moisture in small catchment on loess plateau — semivariograms. Acta
Geographica Sinica, 2000, 55(4) . 428-438.

Wu J G. Landscape ecology pattern, process, scale and hierarchy. Beijing: Higher Education Press, 2000: 11-13.

Li S C, Cai Y L. Some scaling issues of geography. Geographical Research, 2005, 24(1) . 11-18.

Gao J B, Cai Y L. Spatial heterogeneity of landscape fragmentation at multi-scales: a case study in Wujiang river basin, Guizhou province, China.
Scientia Geographica Sinica, 2010, 30(5) : 742-747.

Chen LD, Lu Y H, Fu B J, Wei W. A framework on landscape pattern analysis and scale change by using pattern recognition approach. Acta
Ecologica Sinica, 2006, 26(3) : 663-670.

BuR C, Li XZ, Hu Y M, Chang Y, He H S. Scaling effects on landscape pattern indices. Chinese Journal of Applied Ecology, 2003, 14(12) .
2181-2186.

Yue W Z, XuJ H, Tan W Q, Zhao J, Su F L. Spatial scale analysis of the diversities of urban landscape: a case study with in the external circle
highway of Shanghai city. Acta Ecologica Sinica, 2005, 25(1) ; 122-128.

Yue W Z, Xu JH, Xu L H, Tan W Q, Mei A X. Spatial variance characters of urban synthesis pattern indices at different scales. Chinese Journal
of Applied Ecology, 2005, 16(11) ; 2053-2059.

Xu J H, Yue W Z, Tan W Q. A statistical study on spatial scaling effects of urban landscape pattern: a case study of the central area of the external
circle highway in Shanghai. Acta Geographica Sinica, 2004, 59(6) . 1058-1067.

http ; //www.ecologica.cn



5374 JAE = 3%

[26] Xu L H, Yue W Z, Cao Y. Spatial scale effect of urban land use landscape pattern in Shanghai city. Chinese Journal of Applied Ecology, 2007, 18
(12) . 2827-2834.

S0k

[ 1] ExA. TSR T % G0 MR SIS B B —— LU VL3 R i R ). M35, 2011, 30(1) : 10-22.
(2] Hmsir, ERR, 29k, BRIz, A, BT so B Jm 5 3T 1k Joat s &0 R R AT (1 56 R ——LUAb aU X g 6. R3S 23R,
2012, 32(9) : 2659-2669.
] Rk, ZpR. ELRDHEIE NPT, AR, 2001, 21(2) : 191-196.
1 BT, BRICh, SRR, RESE NSRBI N, ARSI, 2002, 13(3) : 354-358.
[12] A, RIER, B —. SO R 5K L3R 0 R RRE S RG i, HakBh2EE R | 2010, 25(7) : 673-681.
] B MG LA AR AL dbaT. Bl AL, 1999 150-155.
] EE, EMA, B, BRI RFL 5w N R A B . AR, 2002, 22(8) : 1173-1178.
[16] ZEATE, FBO, TR, 2505 e E s #ie 577k, M AAERSMR, 1998, 9(6) : 651-657.
(17] EZ, A&, 5, BRI 54 B /NG K 10 i 28 28 SR E—— A8 5 R 4. M3 24, 2000, 55(4) : 428-438.
(18] GREE. sollA:A%— R R RUE 5555, Jbat. Mm% 8E i, 2000: 11-13.
[19]  ZERUR, %Kiz Jp. HuBHREHR TR B, BRAFST, 2005, 24( 1) 11-18.
[20] VLI, #%is e, DXICR AR AL Y 22 R 28 ) A48 S P90 —— LA St 48 S VT8 R 461 ﬂﬁ}fﬂﬂ%ﬁ, 2010, 30(5) : 742-747.

[21] BERIT, B3, AN, DA TR 050k R i 5 RO S s HE SR, 2R 352441, 2006, 26(3) : 663-670.

[22] Milot, 2252, Wik, W&, WLt M0 RIEbR A, B A2 :z*%ﬁ 2003, 14(12): 2181-2186.

(23] S0, AR, WRSCE, B, TRO5 AR, ST SO 2 R 0 23 1R RUBE A T —— LA g T AR A X S A 1. A 25244, 2005, 25(1) .
122-128.

[24] w30, AR, AR, RSCET, MEEH. ASIRE T IR SOEE & 48 B0 4 A A SRR R ST, R AR A 2F 4R, 2005, 16(11) .
2053-2059.

[25] MR, EHOOPE, WROCE. T SO Ja RO 06 \*l‘tﬂéfﬁﬂ%ﬂAuﬂﬁLPMA&MWU. B2, 2004, 59(6) : 1058-1067.

[26] #rmude, E3CF, W5, UG ORI SO0 2 [ ROBERION . A A= 2% 41, 2007, 18(12) : 2827-2834.

http ; //www.ecologica.cn



ACTA ECOLOGICA SINICA Vol.33,No.17 Sep. ,2013( Semimonthly )
CONTENTS

Frontiers and Comprehensive Review
The overview and prospect of chemical composition of plant cuticular wax «---+-eeeeeees ZENG Qiong, LIU Dechun, LIU Yong (5133)
Research progresses in carbon budget and carbon cycle of the coastal salt marshes in China = +e-eerreeeserenenemieie,
............................................................................................. CAO Lei,SONG Jinming, LI Xuegang, et al (5141)
Autecology & Fundamentals
Effects of straw interlayer on soil water and salt movement and sunflower photosynthetic characteristics in saline-alkali soils «----------
................................................................................. ZHAO Yonggan, PANG Huancheng, LI Yuyi, et al (5153)
Adaptations of dimorphic seeds and seedlings of Suaeda salsa to saline environments —«+«-seeeseeererrramirini
................................................................................. LIU Yan, ZHOU Jiachao, ZHANG Xiaodong, et al (5162)

Responses of root morphology of peanut varieties differing in drought tolerance to water-deficient stress = «-«-eeeeeeerreeeeimeiiaiinn.

.............................................................................. DING Hong, ZHANG Zhimeng, DAI Liangxiang, et al (5169)
The relationship between physiological indexes of apple cultivars and resistance to Eriosoma lanigerum in summer -«-«-«-eeeereeeeeeees
.......................................................................................... WANG Xicun, ZHOU Hongxu, YU Yi, et al (5177)
Physiological responses of Salicornia bigelovii to salt stress during the flowering stage «+ecorrerrerrrrereeernii
.............................................................................. LIU Weicheng, ZHENG Chunfang, CHEN Chen, et al (5184)
Biological characteristics and cultivation of fruit body of wild medicinal mushroom Perenniporia fraxinea «-««-+=+=«+seseeeeeeeeeeaeaiannnns

........................................................................................................................ LU Tie, BAU Tolgor (5194)

The study of characteristics of soil microbial communities at high severity burned forest sites for the Great Xingan Mountains: an

example of Slope and aSPect «+++ssrrrrrrrtitttin i BAI Aiqin,FU Bojie, QU Laiye, et al (5201)
Effect of different fertilizer combinations and straw return on microbial biomass and nitrogen-fixing bacteria community in a paddy

P PP PTPN LIU Xiaogian, TU Shihua, SUN Xifa, et al (5210)
Structural characters and nutrient contents of leaves as well as nitrogen distribution among different organs of big\headed wheat ------

........................................................................... WANG Lifang, WANG Dexuan, SHANGGUAN Zhouping (5219)
Effects of EP-1 on spatial memory and anxiety in Mus musculius «++++evereeeeeees WANG Xiaojia, QIN Tingting, HU Xia, et al (5228)

Population, Community and Ecosystem
Gap characteristics in the mixed broad-leaved Korean pine forest in Xiaoxing’an Mountaing «««««seseeeeeeereseneiimiii .
.............................................................................. LIU Shaochong, WANG Jinghua, DUAN Wenbiao, et al (5234)
Soil nitrogen and phosphorus stoichiometry in a degradation series of Kobresia humulis meadows in the Tibetan Plateau ««++eveeeeeeeeees
.............................................................................. LIN Li, LI Yikang, ZHANG Fawei, DU Yangong, et al (5245)
An analysis of carbon flux partition differences of a mid-subtropical planted coniferous forest in southeastern China = «-«-eeeeeeeeeeeeennes
.............................................................................. HUANG Kun, WANG Shaoqiang, WANG Huimin, et al (5252)
The niche of annual mixed-seeding meadow in response to density in alpine region of the Qilian Mountain, China «+«+eeeeeeereeeeeeennes
.................................................................................... ZHAO Chengzhang, ZHANG Jing, SHENG Yaping (5266)
Functional feeding groups of macrozoobenthos from coastal water off Rushan «+«+e+eeeereeeieeenes PENG Songyao, LI Xinzheng (5274)
Landscape, Regional and Global Ecology

Effects of selective culting on vegetation carbon storage of boreal Larix gmelinii-Carex schmidtii forested wetlands in Daxing’anling,

CRETIA « v veerrememenenennnnenenetneneaenes st eneaeaeeeentaeaenenetaensaaeeneenens MU Changcheng, LU Huicui, BAO Xu, et al (5286)
CO, flux in the upland field with corn-rapeseed rotation in the karst area of southwest China «-«-esseeeereemeeamieiiiiii,
.................................................................................... FANG Bin, LI Xinging, CHENG Jianzhong, et al (5299)
Monitoring spatial variability of soil salinity in dry and wet seasons in the North Tarim Basin using remote sensing and electromagn-
EUC INAUCHON INSIIUMEIILS -+« ve e eeenernsnenennrnenmmneneerenememaeereeenemnenenes YAO Yuan, DING Jianli, LEI Lei, et al (5308)
Methane and nitrous oxide fluxes in temperate secondary forest and larch plantation in Northeastern China ««---eeeeeeeeemeneneaniannnn.
............................................................................................. SUN Hailong, ZHANG Yandong, WU Shiyi (5320)
Butterfly diversity and vertical distribution in eastern Tianshan Mountain in Xinjiang —««-eseeseeeererermareiii



5448 JAE = 33 %

Dynamics of aerodynamic parameters over a rainfed maize agroecosystem and their relationships with controlling factors ««-«-+eeeeeeeeees

.................................................................................... CAI Fu,ZHOU Guangsheng, MING Huiqing, et al (5339)
The response process to extreme climate events of the household compound system in the northern slope of Tianshan Mountain ---------
....................................................................................... LI Xiliang, HOU Xiangyang, DING Yong,et al (5353)
Analysis on spatial-temporal heterogeneities of landscape fragmentation in urban fringe area: a case study in Shunyi district of
Beifing  coeeereeererreenneee et LI Can, ZHANG Fengrong, ZHU Taifeng, et al (5363)
Resource and Industrial Ecology
CPUE Standardization of Illlex argentinus for Chinese Mainland squid-jigging fishery based on generalized linear Bayesian models ------
................................................................................................... LU Huajie, CHEN Xinjun, CAO Jie (5375)

Spatial-temporal differentiation of water quality in Gufu River of Three Gorges Reservoir ««+-seeeeesreeiriiiiiiiiiii...
....................................................................................... RAN Guihua, GE Jiwen, MIAO Wenjie, et al (5385)
Urban, Rural and Social Ecology
Comparison environmental impact of the peasant household in han, zang and hui nationality region:case of zhangye,Gannan and
LANXIA i1 GANSU POVIICE +++receerrnenennenenemnmmemneenetneneueteneenterreenetenereeaeneeens ZHAO Xueyan, MAO Xiaowen (5397)
Research Notes
The seasonal variation and community structure of zooplankton in China sea «++-+ss«ssesssrrrreremiiiiiie i
.............................................................................. DU Mingmin, LIU Zhensheng, WANG Chunsheng, et al (5407)
Immunotoxicity of marine pollutants on the clam Ruditapes philippinarum «+-+++++++ssssseeerseesessiniiiiiiiiii s
.................................................................................... DING Jianfeng, YAN Xiwu, ZHAO Ligiang, et al (5419)
Influence of submerged macrophytes on phosphorus transference between sediment and overlying water in decomposition period — -+----
......................................................................................................... WANG Lizhi, WANG Guoxiang (5426)
Distribution patterns of alien herbs in the Yiluo River basin «-eeeceeeeeeeeeeeieennes GUO Yili, DING Shengyan, SU Si, et al (5438)



(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

AERERIER KA WEHEME LM HITHE XIKE B ¥

4 & % Ik ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO)

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

$33E E17TH (20134E9 A) Vol. 33 No. 17 (September, 2013)
% L= <$Z§%Tﬁ>?ﬁiﬁﬁﬁ Edited by Editorial board of
Hiuhil AL HOEE X AU % 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬁéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
Hi : (010)62941099 Tel: (010) 62941099

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

& Em S
F & hERE AR Editor-in-chief WANG Rusong
Jr o Hh[E AR A L Supervised by China Association for Science and Technology

FP R B 2 S ERE AR ST A0 Sponsored by Ecological Society of China

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

HIF L 4w i . 100085 Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 4§ 2 X it Published by Science Press

Hihk . b A IR LT 16 5 Add:16 Donghuangchenggen North Street,

MR B Zm it . 100717 Beijing 100717, China
En Rl e ACARER T Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B a Beijing 100083 , China A

Hitik . AR FEIAR AL 16 5 Distributed by Science Press m :E

HRE 25 : 100717 Add:16 Donghuangchenggen North o

HL B (QIO )64034563 Street, Beijing 100717 , China ? g
- " E‘é%.i%uﬂlirﬁn%@ cspg. net Te];(.0]9)64034563 g =§
ESNEAT o BRI 1355 A Fomailsjoumal @ cspe. et S =—=°

Mtk . AL 50 399 1548 Domestic All Local Post Offices in China > g

BB 2565 . 100044 Foreign China International Book Trading g S

L£rE e one Corporation N~

;“ﬂ“‘ g TR 8013 5 Add:P. 0. Box 399 Beijing 100044 , China - E:
[RRS 1000 033 ERIMATF£AT ERERE K S 827 ESMEATR S M670 Rt 90.00 7

CN 11-2031/Q



	1.pdf
	stxb201206040807.pdf
	3.pdf
	英文ml.pdf
	17fd.pdf




