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Patch dynamics and scale-transition analysis of grassland in restoration

succession
XIN Xiao-Ping! XU Bin' SHAN Bao-Qing® LI Jian-Dong® YANG Yun-Fei® 1. Institute of Natural Resources
and Regional Planning. CAAS Beijing 100081 China 2. SKLEAC Eco- Environmental Research Center Academia Sinica Betjing 100085
China 3. Institute of Grassland East-North Normal University Changchun 130022 China
Abstract Patch boundary shape and patch size distribution in 9-year restoration succession was studied scale-transition
points were determined using fractal method. Both fractal dimension of patch boundary and patchiness exponent of Aeluropus
littoralis were the highest and that of Aneurolepidium chinense were lower. Patchiness exponent of Suaeda glauca was a lit-
tle lower than that of Aneurolepidium chinense and fractal dimension of patch boundary was higher. Dynamics of patch size
distribution lag behind patch boundary shape. Fractal dimension of patch boundary has no scale-transition at all scale in this
study and patch size distribution shows scale-transition which indicates different fractal characteristics at different scales.
Key words patch boundary patch size distribution fractal exponent scale transition

1000-0933 2000 04-0000-00 Q149 A

34

56

78
9 10 11~14
15 16 17 18

10 19

9a

No.39899370 39730110
1999-06-21 1999-12-06
1970 ~



588 20

1
1.1 N 44°30" ~ 44°50" E 123°10" ~
124032 1989
1~2
100m
8 1989 1997
AutoCAD 10cm x 10cm EIS 2021
1.2 Korcak B 010
Na =Cxa®
a N a B B
log N = Cy- Bxlog a
B=1/2 B>1/2
B<1/2 1019
- A p
p=CxA = CxA"? E=D2 0<E<172 C
D D - E
E=Ds2 D?1OB oo P =C-Exlog A
1.3 Grain Extent
214
) B
® Durbin-Watson ®

3 10 13 15
2
2.1 D - E Korcak



4 589

1.6’— 1.6
» ] a b
3 o 2
g 15F ]
E [ E 08
8 2
e &
= é &= £ 06
; - £
i £
sz ]
! o4t
3 3
Fl 2
Rl S
< . L " 3 = 02 P
1989 1993 1995 1989 1993 1995
1961 1994 1997 1994 1997
4R Year 4 Year
1 a b 12345
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1 1989
Table 1 Change of patchiness exponent and persistence after enclosure in 1989

B E
Year Patchiness Residual analysis Perimeter- Residual analysis
exponent DW-d SC area DW-d SC D=2xE

exponent
1989 0.4896 0.445 0.600" 0.6208 1.241 0.173 1.2416
patches 1991 0.4525 0.421 0.727" 0.6512 1.251 0.091 1.3024
of 1993 0.4178 0.422 0.719" 0.6197 2.022 -0.072 1.239%4
Aneuro- 1994 0.4111 0.405 0.634" 0.6212 1.870 -0.082 1.2424
lepidum 1995 0.4167 0.265 0.787" 0.6286 1.478 -0.285 1.2572
Chinese 1997 0.5236 0.419 0.793" 0.6128 1.829 -0.108 1.2560
1989 0.7616 0.837 0.589 0.6183 2.128 -0.145 1.2366
Patches 1991 0.5573 0.538 0.685 0.7718 1.570 0.212 1.5436
of 1993 0.5626 0.657 0.529 0.6432 1.963 -0.064 1.2864
Aeluropus 1994 0.7506 1.193 0.353 0.7115 1.729 0.131 1.4230
litoralis 1995 0.8236 1.080 0.438 0.7029 1.193 0.323 1.4058
1997 0.4556 0.963 0.473 0.6254 1.512 -0.317 1.2508
1989 0.4214 0.181 0.864" 0.7157 1.506 0.200 1.4314
1991 0.4289 0.260 0.827" 0.6808 1.254 0.283 1.3616
Patches 1993 0.5062 0.208 0.828" 0.6726 1.485 0.208 1.3452
of 1994 0.3923 0.555 0.660" 0.6563 1.796 -0.478 1.3126
Suaeda 1995 0.3966 1.109 0.397 0.6788 1.427 -0.311 1.3576
glauca 1997 0.4291 0.350 0.779" 0.7013 1.766 -0.132 1.4026

1989 ~ 1993
Patches of 1994 0.4771 0.490 0.755" 0.6863 1.832 -0.139 1.3726
Chloris 1995 0.6175 0.769 0.535 0.5820 1.772 -0.181 1.1640
virgata 1997 0.7484 0.356 0.882" 0.639%4 2.081 -0.059 1.2788
1989 0.5194 0.304 0.889" 0.6404 10.400 0.495 1.2808
1991 0.5315 0.276 0.894" 0.6814 1.035 0.430 1.3628
1993 0.5123 0.205 0.906" 0.6504 1.319 0.275 1.3008
Whole 1994 0.4451 0.387 0.598" 0.6438 1.848 0.000 1.2876
sample 1995 0.4478 0.270 0.684" 0.6399 2.103 -0.034 1.2798
1997 0.5866 0.262 0.928" 0.6407 2.046 -0.049 1.2814
* DW-d Dubibin — Waton SC
1989 1993 1995 3a 2b
3 0.2~0.4 In area =3.8 45m’”
45m? 0.8
4507 45m2
45m’
2.3.2
2 In area =3.8 45m’
2c
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Fig.2  Scale-transition analysis of Aneurolepidium chinese a. Log-transformed distribution of patch size B. Multiscaling analysis in

1989 1993 1995 c.Dynamic of patchiness in different scales

2

Table 2 Piecewise regression for fitting patchness exponent of Anurolepidium chinese

Linear reguression

Patch size InN area>a =C; - B *In a
Year and number C, B, i R e, sc
In a
1989 <3.8 35 3.66 0.30 0.98 0.8 0.57
>3.8 12 5.28 0.73 0.88 1.0 0.36
1991 <3833 3.53 0.37 0.98 0.71 0.64
>3.8 11 4.97 0.70 0.91 1.09 0.42
1993 <3.8 31 3.56 0.38 0.94 0.65 0.67
>3.8 10 4.66 0.60 0.81 0.59 0.70
1994 <3.8 30 3.56 0.36 0.95 0.65 0.68
>3.8 11 4.75 0.61 0.93 0.64 0.58
1995 <3.8 29 3.53 0.34 0.97 0.66 0.73
>3.8 12 5.19 0.70 0.85 0.51 0.76
1997 <3.8 41 3.91 0.39 0.96 2.05 -0.1
>3.8 12 5.07 0.70 0.94 0.91 0.55
adj R? DW-d SC 1
2.4 1 B
15 Durbin-Watson d 3 1989 1993 1995

3d

1~ 1.4m
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