ISSN 1000-0933
CN 11-2031/Q

]

Acta Ecologica Si|:|




=& F R

(SHENGTAI XUEBAO)

PR AR F£34E F12H 201456 A (*ATI)

B R

B EEIAAFE BTG KRR E B e AT, 252, H1h4,% (3129)
W B AL B I8 T 0 TKERIE R T ATF ORI wvveveernrrnrnnrnseieiee e et et et e ae e # W, EFHE (3142)
B I B T L AIF G0 AR < v v e e et e e et o w, T A FZ (3151)
AR A LA S Nl S S Y Ly g Sy P P # WL I E L E (3158)
TR L N B - g A 3 - T El R, FLEA, F S, % (3169)
IR AN E AL 8] £ MR HE R IRIE AL TG R0 cvveeeeeeeennn }E;/}Fﬁ/fé,éﬂi%r%,?&j] /N (3179)
AT OWA 89K B AR K E BBRFN—— AT BRI G R BIEM A B coovverrrms
....................................................................................... X% 7,8 L EIHE, % (3188)

A ARG ALMT LM A AR B KA VA2 BN IR A AT weverrnrrarenanns M & ZFRIE E (3198)
#7 5% 3 4 B 7T 73R 2000—2010 4F £ 3 A) /B 2 EACKE o B Fveeeees X4 4, B 0| E 4 % (3211)
A T GIS A= RS #935ir AR LA A S BB ooeererrinnnns E®RN,T F,H OH,F (3224)
1954—2010 4 =i F R L 3bA) I Z A B S S TALBIRS) F] ooevvvvnnnns x| FF RS, HEA % (3234)
AT B IR 6 ik R USRI T i 5 R R e Eok#, FEE AHEL,F (3245)
TN A LRI R G LA S FIAE R BT RIRE v FREE R R, B #, % (3257)
P I E R TR B R BE AL ceeeeeeeeee e oo & 4 R E R (3266)
ETBHE 0 R DRIL T TSR AR LT evereeemeeeens K#AH A B I, % (3276)
HR T AR 0 BIS FHEE I TALBT G v R R F R % (3285)
T ik 5 TR M S R AN F C NP EE L FHIE oo ke, EEE, REE, % (3293)
W IR A S ARG LR A DR TR AN FHIE e A, KA, DHE, % (3302)
K= AR LA AR T E A B GBS NALI G eerrrnnnineeeeeen. XM, K E R, K F (3311)
HR T ALGE R IE 4G B BRI 1B BARTE RN ST ILARM oo KA, AT A, % (3320)
AT RS 5 GIS 9 RATE R &= 8 BACHAEL F AR HraBF T ooeeeees R H P "% (3331)
A BB AR A TR BRI S SR —— VT B A ] oo, w75 K E B — T, % (3341)
20 AR e 3h V8 AR AR T AR e R IR AR A T TR AR A R e T, FFHD , HER,F (3350)
ETAME AR AESRAGFTUS ERR—AHBIE Ao iRA,E &, WA, % (3359)
¥k AR R T B IR TS VARG B IE TR e A, R R, B —IT, % (3368)
AR FHRHE T T RLEFIF R AT A ] cvveeermreeiis Keel, REM, TXE (3378)

LSRRI TR TS EGHE T kAEFE, EZXEE FTEHEA, % (3386)



i K F 2 k08 B R B VA Bl ] e I FLEAL, F i, F (3396)
S B LKA E I ARG B e K4kt DA BREAL % (3405)
ATHHE RGBT LR IR F AT DT oo FHA,TE2EZ REM,F (3414)
e 7 AL A X RAR AR TACAS B I AT AAR AT B o Lo BURMh, TR, FRR, % (3425)
vk WA b5 2E vk A R B B AT IS AT —— VA" Bk B8 AT T A ] oo,

....................................................................................... E R A R4 % (3435)
FRTFRFEF T FNIEEE DAY S0 5 REA VAT ST A 4] «vvvvvmnneeeeeeeeeiieiee e ee e

....................................................................................... %g%,%ﬁ’j‘)}g’% (3444)
B A RF T BRI A BRI EFHAE oo W AT, T B, % (3452)
P P IR BRI T AR A AR AR TE A e & LBRE TN, (3463)
JE T RBFN #9458 AL 0745 K HLAK 2% 55 2 = 18] o A v B S AT e KR, £k, PR, % (3472)

HAFIEARSHCN 11-2031/Q * 1981 * m * 16 * 352 # zh = P = ¥90. 00 * 1510 * 36 * 2014-06

ECEEECEECEECEECEECEECEECECEEEEE

ST 23 ) R 32 BT A S8 11— 76 3R BT AL A oy | eh /NI T ZE B A 2R AR v Kb e [ A4 AR 3 1 I R R
FI/NSBRPE T o AR BRI 2 BT 0 AL 2 DR 44 | A AR b BT 25 55 IR 3% A AN ) A HE K R I b
0k 4 ) LA 0 2 P e ) b AT AR 0 JEL ) S AT B S B AR A R R s ) AT AR A T R S 3, ek
IREH A o — AN SR 55 T RE AR I R 55 DR BB/ . T 90 35 B 50 TR 14 3 Tl iz B o 0 B2 2 B2 3 Th 485 4 s 46
(7R J1, ROAT S e B AR BT L S B I 2 7 > 18 25

FEREGRRE: FEAZUE ol K% E-mail: cites.chenjw@ 163.com



55 34 355 12 10 2o & E2 Eiid Vol.34,No.12
2014 4F- 6 H ACTA ECOLOGICA SINICA Jun.,2014

DOI: 10.5846/5txb201310302618
HRTY REA, TRE, SIS A, R AR T30 5T SO0 805 R 28 M 00 2 ROEE RN ——PL IR SCTT R ). A= A5 24 4, 2014, 34
(12) :3444-3451.

Dong C F, Liang G F, Ding S Y, Lu X L., Tang Q,Li D K.Multi-scale effects for landscape metrics and species diversity under the different disturbance: a
case study of Gongyi City.Acta Ecologica Sinica,2014,34(12) :3444-3451.

Z: IE,I ;*jﬁ%%?%iﬂ?ggj{—'ﬁ
M S R & R
—— LI S 4

297 1,2 3 1,2 1,2, A2 1,2 q1,2
FTRF Z2EMA TEF N ENA B, A
(1. ZE BB T WA I R B RS0 % PR 4750045 2. TR KAF IS SHRI2 e, FFEE 475004)

FHE LIBT3 b e B X AT ST o X, SR SR A b vk S HE B N N AR A 4 3 RN P S PRy A 4R .
e ARA BRI A TR, ST SR AR AR S B RS AR SCFE T (5B T Fragstatta3.3 54, DUR A AR
L, HA T 150,250,500, 750, 1000, 1250 , 1500m A [] 2 44 28 i X PN SR AiE 52 MIE AR (Edge and patch shape ) | 71 4% %} I ( Edge
contrast) | FHALLEE FIZBAT B ( Proximity and similarity ) | 5% W8 22 #£ 4 ( Diversity ) | 3% i1 ( Texture ) | BEH K /N FI1 % B ( Patch size and
patch density) 3t 6 2% 52 NEEL, 12 FHICAY T (RDA) 0 9 S [R) RUBE R X632 X 4R b S S AP A ) 2 e M I 25 30 ol 1) S L9
B, GERFW L ORFIREE, SO B0 P Fh 2 B M R AR fk 0 3, HE R AR BE 7E 500—750m Y5 [, SHAPE_AM #5401
PARA_AM 850 REE IR IF I B Y R 2 FEME B R 33.6% ; N T MR A: 5%, SHAPE _AM 540 AREA_CV 5%k SIMT $5 50
PAFRAC F8EUAE 1000—1250m i [l N X 40 22 0 1 ) i 7 A 31 48. 1% ;KR I 2k 2 5%, GYRATE_CV #58 ENN_CV F5%k .
PARA_MN F5%0F FRAC_AM $8%07E 750—1250m i il P9 X 90 b 22 6 PESE ) b 225 S R iy 32% . Hoh F & R 2 MR 4L
(SIDI) 5 25 AP ZREPETE 750—1250m 05 B NVE ] B35, ENN_CV F8 50000 4% H S Rl 2 REME LA K, SEVLEE B0
Toh Z2 R ) S ) B RUBE AR | AR N 4 TR 27 PR T S SR 000 RUBE AR AR S A A4 R B R

R ARG MR SR T 5 2 R 0T P R i

Multi-scale effects for landscape metrics and species diversity under the different

disturbance . a case study of Gongyi City
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1 Key Laboratory of Geospatial Technology For the Middle and Lower Yellow River Regions, Ministry of Education ,Kaifeng 475004, China
2 College of Environment and Planning ,Henan University , Kaifeng 475004 , China

Abstract: Heterogeneity and stability of the agricultural landscape is the premise to maintain the stable and high efficient
agricultural ecosystem. Currently, habitat loss and the changes of landscape structure caused by human activities have
become the important reason for the loss of biodiversity of the agricultural landscape. Although there are numerous metrics
available to investigate the spatial structure of landscape, only little empirical research has examined these metrics to
indicate the plant species diversity at several scales. The study area is in Gongyi city which is distributed in the mountainous
and hilly areas of Middle-Lower Yellow River. We select three types of habitat, such as shrub, plantation and farmland edge
to investigate plant species by the typical sample method. These three types of habitat also represent three different

disturbance levels. Shrub corresponds to the natural habitat, plantation is under semi-Natural habitat, and the farmland
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edge habitat is under the strongest human disturbance level. Natural and semi-Natural habitats in agricultural landscapes are
of vital importance for preserving biodiversity in agro-ecosystems. Based on the principles of Landscape Ecology, under the
technical support of Geographic Information System ( GIS), each sample plot is considered as the center to set different
radius (150, 250, 500, 750, 1000, 1250, 1500m) of buffers. In each buffer, we exiract six classes of landscape metrics,
which include patch shape, edge contrast, similarity and proximity, landscape diversity, texture, patch size and patch
density, a total of 52 landscape metrics. By applying the redundancy analysis (RDA ), the landscape metrics that affect
plant species diversity significantly in agriculture landscape are extracted from different scales. Through the analysis of the
RDA, the result shows that different extent, the relationship between landscape metrics and species diversity changes
significantly. In terms of shrub habitat, the landscape metrics of SHAPE_AM and PARA_AM can well support the species
diversity at the extent of 500—750m, and the cumulative percentage variance can get to 33.6%. For plantation habitat, the
landscape metrics of SHAPE_AM, AREA_CV, SIMI and PAFRAC can well explain the species diversity at the extent of
1000—1250m, and the cumulative percentage variance is 48.1%. For farmland edge habitat, the GYRATE_CV, ENN_
CV, PARA_AM and FRAC_AM are major metrics have strong relationship with species diversity, and the cumulative
percentage variance is 32%. At the extent of 750—1250m, Simpson’s diversity index (SIDI) shows significant relation with
shrub plants; while the metric of ENN_CV only has correlation with farmland plants at the extent of 1000—1250m. This
study indicates that the effects of landscape metrics on plant species diversity are strongly depended on the spatial scales,
since no metric has constant relation with plant diversity across all extents. This study implies that some landscape metrics
can be good indicators for revealing diversity characteristics of different habitats. To get a better relationship of the landscape
heterogeneity and species diversity, we recommend further research about scale effects of the landscape metrics and much

more application studies of these metrics in Landscape Ecology.

Key Words: landscape metric;species diversity ; disturbance background ; multi-scale ; Middle-Lower Yellow River
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A Bk Ko IVEiR e
Metric name Number  Select metric
FA T BEHR /N % 468K Patch size and patch density 8
Type 1 BEH A A Patch Area 3 AREA_MN AREA_AM AREA_CV
[A1%%24% Radius of Gyration 3 GYRATE_MN GYRATE_AM GYRATE_CV
BEHL%E Patch Density 1 PD
e RIEARFEEL Largest Patch Index 1 LPI
HKR BEHIEIRHEEL Edge and patch shape 15
Type II SR FE S Landscape Shape Index 1 LSI
NG E Edge Density 1 ED
JEARFEEL Shape Index 3 SHAPE_MN SHAPE_AM SHAPE_CV
JAK TR Perimeter-Area Ratio 3 PARA_MN PARA_AM PARA_CV
I3 YEREHERL Fractal Dimension Index 3 FRAC_MN FRAC_AM FRAC_CV
SRITHEEL Contiguity Index 3 CONTIG_MN CONTIG_AM CONGTIG_CV
JEH TR A 4EE Perimeter-Area Fractal Dimension 1 PAFRAC
B 25 BRFEEN Edge contrast 5
Type Il TR %) B8 % % Contrast-Weighted Edge Density 1 CWED
SN BEHL Total Edge Contrast Index 1 TECI
%5t IRAE B Edge Contrast Index 3 ECON
e GBI AHRUBEFE AL Proximity and similarity 9
TypelV ABATEEFE L Proximity Index 3 PROX_MN PROX_AM PROX_CV
AR FEEL Similarity Index 3 SIMI_MN  SIMI_AM  SIMI_CV
PRI AITABATHEE Euclidean Nearest Neighbor Distance 3 ENN_MN ENN_AM ENN_CV
KMV JFFEHL Texture 6
Type V B H5 40 Contagion Index 1 CONTAG
AHAB 43 Lt Percentage of Like Adjacencies 1 PLAD]
RAEEFREL Aggregation Index 1 Al
A 531914558 Interspersion & Juxtaposition Ind (%) 1 1
S EHE % Landscape Division Ind 1 DIVISION
Iy SRR Splitting Index 1 SPLIT
ZEHIV SOMEZHETESEEL Diversity 9
Type VI BEHe 42 5 Patch Richness 1 PR
KEH 5 BE % Patch Richness Density 1 PRD
BEMARXT £ R Relative Patch Richness 1 RPR
P AR ZFEVETR AL Simpson’s Diversity Index 1 SIDI
FARZFEMEFEEL Shannon's Diversity Index 1 SHDI
BIE 2 25 ZREPEFS S Modified Simpson’s Diversity Index 1 MSIDI
T 5] FEF5 %0 Shannon’s Evenness Index 1 SHEI
e AR 5 FEHEEL Simpson's Evenness Index 1 SIEI
B IE (A2 445 2 $8 50 Modified Simpson’s Evenness Index 1 MSIET
SR SUM 52

http ; //www.ecologica.cn



3448 H

N
PN

A,
&

Eild 34 %

TUAR I BT (RDA) J2& B3R B 3 5 2 P iy —
FE REAE AT A X 22 A UL B B E AT SR TR
5, JFH 8 X5 A W) 22 Rk B R M R BE ) 1 7% B 2
BT Fragstats 3.3 HEHUESN 28 1 XN 1) 5 LR 4,
T AR 5 55 WL A8 R B 22 8] 1 5 2R ] RDA
TiERIT A R B HEAT Log ¥4t , 78 1 Y
M2 0d 499 YR Monte Carlo permutation test , 3X
SRR AE CANOCO4.5 HLSE Y

3 EROW

3.1 RIRASEYIF AR 2 B

T I ] A ol A 5 0 A e — P 7 R
JF 43 AT VE R MR S AR L A e B M IX Y45 43 A, N
TARFRA FH 303 25 08 SRAE a5HE T S50 1| R B B 11X 53
M, FEATHT S WLEE S 5 YRl 22 M 22 ] iy RO 380
B, S 7 U B AN () 35 o 0 IR &40 T 5% i g A
SRR AL AT R T 2 00T (B 3)

SEULRH Rl — AR | R[] 2 I 1 (W 4
BZE RN 7R UEA T SO B0 S YR AR E S R
AIHTERE, AT AR 2% 6 35 o 6ot JRURE 500 A 5
3.2 ERAFETE RDA 5 b4 R

It RDA 23047, 75 AN ] A2 22 o IX P 50

180 ¢ > JERIRA )1 3 X

160 | a o R IX
140 1 . ofik il X

120 | Z a a
100 |
80 |
60
40 |
20 }

J& Species richness

21

LULLES

?
’
7
é

AT

Plantation

Ak B %

Farmland edge

HEF
Shrub

3 BREBARERMFERLEERFHAEDN =0.05
Fig.3 Using one-way ANOVA test of significance for species

composition of different matrix in each habitat a=0.05

RO b Z2 A 1) S R 53 ) 02 £ 26.2% ,25.4%
33.6% .32.9% .21.7% .30.4% .26.2% , 1t #rid #2
AN EEE (V) DR BN 25400558 6 4~
X B, 43 4. 0.1 LA F,0.05—0.1,0.01—0.05,
0.005—0.01 , 0. 001—0. 005 . 0. 0005—0. 001, M
4C D B[ LIF H, 1E 500—750m 5 [F N, SHAPE_AM

RECF PARA _AM 45 $0 B 08 1R 47 1) it B Wy #h 2
P RN 33.6%, K 4D E F o~ SIDI #5%k
FE 750—1250m 54 Z 0 B E A O I 3 20 R
T EL 5 B BT B A Z R RS AN 2

06 R=150m 0.8 R=250m 0.6 PARA_CV, 0.6 ENN:AM
CYRATE_CV ‘
L & | — @
\SHAPE_MN s — >
- v//\'
L 2 SHAPE_AM SIDI"’
““ AR\F‘A cv .
SHAPE_AM AL _ _
~0.6 ~06 -1.0 R=500m 0.8 R=750m
-0.8 06 -0.8 0.8 -0.6 0.8 -0.8 0.8
0.6 0.9 SMLAM | 1.0
/ R=1500m PR
. / ) 1V: >0.1
i 2" d)nd VA o IV: 0.05—0.1
4 L L1 / 1V:0.01—0.05
SIDI Y | 1V:0.005—0.01
P 1V:0.001—0.005
A iy 17:0.0005—0.001
~08 R =1000 m 08 R=1250 m SR o6 =
-0.8 0.8 -0.8 0.8 -0.8 0.8
E 4 H#EMN RDA LR

Fig.4 The result of RDA analysis for shrub communities
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