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Abstract. A variety of factors affect edge influence, edge influence depths vary in different time and

space scales. At present, only small amount of qualitative researches on edge influence depth’s affeciing
factors were reported, furthermore quantitative analysis researches lack, thus more researches, especially
quantitative researches, are needed. This paper analyzed alfecting factors of biomass edge influence depth
using data of the upper reaches of Min River forest and farmland boundaries. Using GIS software, we o-
verlap boundary type map, digital elevation map, land-use map and rainfall data map to get elevations,
slopes, aspects and precipitations of the edges and patch areas on both sides of the edges, which are fur-
ther processed with DEI using muliiple linear regression analysis method in SPSS. The results show that
edge influence depth between forest and farmland is affected by elevation and slope evidently and there is
negative correlation beiween them. When elevation and slope of the boundary is less, the DEI is broader.
Aspect impacts DEI less obviously, while precipitation and patch area have no evident impacts on DEL.
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Table 1 Samples for multivariate linear regression analyze

(farmland part)

#xlﬁzf?ﬁwmx%m % ﬁf ﬁziz
1 75 2742 0.85 22.8 888 1209 280
2 60 2707 0.76 22.1 824 409 655
3 90 1542 0.41 32.9 1018 3544 468
4 90 2581 0.17 21.4 821 497 675
5 75 2717 0.47 21.3 938 6567773
6 60 2722 0.17 22.1 825 415637
7 45 2355 0.30 30.3 733 424 825
8 60 2762 0.28 24.4 874 948 674
9 105 2165 0.12 28.6 696 769 467
10 105 2184 0.40 24.4 914 2674 990
11 45 3088 0.76 23.3 712 223475
1290 2290 0.46 30.4 981 235206
13 90 2006 0.49 22.8 896 625326
14 90 1768 0.34 31.7 1198 997905
15 120 1909 0.84 22.6 956 597 448
16 105 1338 0.94 24.0 1537 670 945
17 90 4000 0.04 0.0 1290 361525
18 60 2762 0.28 24.4 874 948 674
19 75 1677 0.41 33.1 1021 3 644 862
20 105 3203 0.56 3.4 494 914 671
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Table 2 Model summary in multivariate linear

regression analyze (farmland part)
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Table 3  Coefficients between variables and DEI
(farmland part)

A AT EHRE B AR PE
1 TR 272. 846 0. 000
Mk ~0.045 0. 001
ik ~14.131 0.339
R -3.024 0. 001
VT -0.006 0.724
MR AR 1. 73E - 008 0. 994
2 BT 272. 881 0. 000
ez ~0.045 0. 000
Pl ~14.139 0.320
I -3.023 0. 000
Wi ~0.006 0.714
3 R 261.212 0. 000
Mk -0.043 0.000
A ~13. 906 0.314
R -2.943 0. 000
4 el 243. 652 0. 000
Wk ~0. 040 0. 000
g -2.789 0. 000

BAD B E EARRBR MMM PE GHE P

1 — 0.799 0. 008 4,932
2 MRERTEFR .O. 799 0. 003 6. 605
3 F%Tﬁ 0.797 0. 001 9.258
4 B 1) 0.781 0. 000 13.282
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Table 4 Samples for multivariate linear regression analyze

(forest part)

WAL . KEm FH B
=¥ VO /m WH/m WE s Jom R

1 60 2763 0.8 30.2 821 513257
2 60 2072 0.76 31.2 803 1465524
3 75 1833 0.41 46.8 1166 946 417
4 60 2689 0.17 32.2 853 1157023
5 75 2982 0.47 19.6 1061 2810472
6 75 2640 0.17 23.3 802 1368 542
7 75 2692 0.30 27.6 859 2187131
8 45 2876 0.28 37.3 912 865 608
9 90 2315 0.12 31.9 812 553452

10 60 2507 0.40 19.6 1004 2992 879
11 75 3220 0.76 21.2 706 358 624
12 45 2122 0.46 32.5 918 258 464

13 75 2324 0.49 42.1 1011 2136 664
14 90 1937 0.34 32.7 1305 335037
15 75 1995 0.84 29.5 1000 400 682
16 90 1408 0.94 21.8 1600 430 086
17 60 4000 0.04 0.0 1290 260279
18 45 2876 0.28 37.3 912 865 608
19 45 13848 0.41 47.1 1201 899 417
20 60 3223 0.56 15.9 494 230575
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Table 5 Coefficients between variables and DEI (forest part)
T A E3 5%k B FRAEHESE P {H

1 R 134. 195 0. 020
R -0.017 0. 106

Y 1f) ~5.062 0.747
W E -0.793 0. 099
[T 0. 000 0.994
FH B e 1 8.32E - 007 0. 839
2 R 134, 488 0. 001
WP -0.017 0. 044
i 5,004 0.727
b -0.79%4 0. 063
FH e g FR 8. 30K - 007 0. 833
3 IR 135. 632 0. 000
W ~0.017 0. 037
B ) ~5.532 0. 693
I -0.793 0. 055
4 e el 128.313 0. 000
WK -0.016 0.028
W -0.750 0. 052

1) 3SR IR B DEL

4 N g

JO7FH SPSS B3 22 T A= W) 8 A bR 30 AT
WS, BB Sem . RIS
PEATZRERNE A W FRRH, A T
A R S B R 5 Y ORI A R T AR
HASEER, MRAR BN IE AN IR R S
B AR T ROBIEE R Sk A AR, SR
R E R A5 [ 9C 285 AR A3 FIAR FH R 431
DTN R S I B B R AAASE, B R
6 SBEREIN Al A0 AR FH 52 200 S0 1 3 7 R
TR o



5 6 Hi

I EE: URIC RS LR SA N E TT 99

S0k

(1]

(2]

(3]

[4]

[5]

L6]

KAPOS V, WANDELLI E, CAMARGO J L, et al. Edge-
Related changes in environment and plant responses due
to forest fragmentation in Central Amazonia [ M ]//
LAURANCE W F, BIERREGARD R O. Tropical Forest
Remnants; Ecology, Management, and Conservation of
Fragmented Communities. London; The University of
Chicago Press, 1997 33 - 34.

PALIK BJ, MURPHY PG. Disturbance versus edge
effects in sugar-maple/beech forest fragments[ J]. Forest
Ecology and Management, 1990, 32. 187 -202.
FRAVER S. Vegetation responses along edge-to-interior
gradients in the mixed hardwood forests of the Roanoke
River Basin, North Carolina[J]. Conservation Biology,
1994, 8(3) . 822 -832.

R, T I4E, U, S TEURSY A W B T AR
W ERTT ARG K 53 T RIS AR G FE [ T]. A
Wy 2524k ,2001,25(1) :1 - 5.

QU Chunmei, HAN Xingguo, SU Bo, et al. Edge effects
of plant water use efficiency indicated by foliar 813 ¢ value
in a fragmented seasonal rainforest in Xishuangbana[ J].
Acta Phytoecologica Sinica, 2001,25(1) :1 - 5.
BRUNER M C. Vegetation of forest island edges [ D].
Wisconsin ; University of Wisconsin, 1977.

RISCAS, R, A TN A BT B R AR
AR GO FLBIT ST [ ] A AR 355 41, 2001, 25
(5):616 -622.

LIU Wenjie, TANG Jianwei, BAI Kunjia. Microclimate

edge effects within and between Shorea chinensis forest

[7]

(8]

(9]

[10]

(1]

fragments in Xishuangbanna [ J]. Acta Phytoecologica
Sinica, 2001,25(5) :616 -622.
FFHF,ZFEFD, WAL, 48 WL Wbk S0
XAEPAEY R[] PR, B RB %
iz ,2007 ,46(2) :87 - 91.
WEN Qingchun, LI Xiuzhen, HE Hongshi, et al. The
influence of edge effect on vegetation biomass of forest-
farmland boundary in the upper Min River [ J]. Acta Sei-
entiarum Naturalium Universitatis Sunyatseni, 2007 , 46
(2).87 -91.
RVER, B, FEI. B LA TSR RO G RERLN 5
BILAARYSEH[T]. BAHAEZS#4R, 2000, 11(1) 12 -
18. [J], 2000, 11(1) .12 -18.
WU Zemin, HUANG Chenglin, WEI Chaoling. Light
efect of gaps in Huangshan pine community and regener-
atton of Huangshan pine[ J]. Chinese Journal of Applied
Ecology, 2000, 11(1) .12 -18.
PR, B 3F. H Y R R XA AR AR S 2R 2 Y
L] AR, 2004, 28(6) :761 - 767.
LU Zhijun, MA Keping, The influence of topographical
factors on the invasion of the alien species, Eupatorium
adenophorum[ J]. Acta Phytoecologica Sinica, 2004, 28
(6):761 -767.
LOVEJOY T E, BIERREGAARD R O, RYLANDS A B
et al. Edge and Other Effects of Isolation on Amazon
Forest Fragments[ M]// SOULE M E. Conservation Bi-
ology: the Science of Scarcity and Diversity. Mass; Si-
nauer Associates, 1986 257 —-325.
MURCIA C. Edge effects in fragmented foresis; Impli-
cation for conservation| J]. TREE, 1995, 10; 58 - 62.



