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Abstract W e use fractal dmension (D ) ,modified fractal dmension (D), landscape diver-
sity index (H ) to analyze the patial pattern in relation to ecological processes of sandy
landscapes in Kergin, Inner M ongolia Our results show that anong three types of sandy
landscapes, the artificial fixed sand-dune region exhibited themost complex gatial pattern
(D w= 1.5476), the fenced sand-dune areaw as less complex D n= 1. 4975), and the flow ing
sand-dune region w as least complex (D~= 1.4205). This suggests that during desertifica
tion (i e, from a fixed or fenced sand-dune to a flow ing sand-dune landscape), D de-
creased, and the satial pattern of landscepes tended to be smper On the contrary,Dm
seamed to increase progressively during the recovery processof desertified lands(i e , from
flow ing sand-dunes to artificial fixed sand-dunes) , and thus landscape pattern becanemore
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complex For different landscapetypes, the atial pattern of patchesw as affected by vari-
ous factors and processes,w hich changed variably. In the artificial fixed sand-dune region,
the complexity of individual patches increased from the fixe(type a), sani-fixed (type b),
sam i-flow ing (type c¢), to flow ing sand-dune (type d) patch type due to human activities
(both D and D increase progressively). In the fenced region, how ever, the fixed and flow -
ing patch typesw ere the highest in atial complexity (D »w as 1. 4663 and 1. 4435 for type
aand type d, repectively). The resultsof this study suggest that modified fractal dimen-
sion is superior to fractal dimension and diversity index in describing landscape diversity at
both the individual patch and landscape levels

Key words landscape, patch, pattern, process, fractal dimension, modified fractal dimen-
sion, landscape diversity.
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Table 1 The vegetation character istic of different patch types in sandy land
Fixed sand-dune Sami-fixed sand-dune Sami-drifting sand-dune Drifting sand-dune
Plant types * *
L ayer 3 2 3 2
Cover rate > 50% 30% 40% 20% 30% < 10%
2.2
; 1. 25an
, 1000x 1000m* ( 20x 20an?) 16x 16= 256 ,
62. 5% 62.5= 3906. 25m > (patches) ,
2/3, , 1/2
) , 3
1 3
2.3

2.3.1

P = kAD/Z (1)

D = 2In(P/4)/InA (2

k=4 v @2 .,p A
,D , <D< 2D , ; D= ,
[12,17,18]
2.3.2
(2) :
( c) , :
Dn= 2In(Pn/4)/IMA (3
Pn= P+ [2(A - 1C/(C:- 1)] (4)
(3) (4 ,Dm ; Pm ,C ( ), Ct
s C=8A P Dm )
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Fig 1 Land usemap of artificial fixed sand-dune re-
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2.3.4 Fig 3 Land usemap of the flow ing sand-dune region
Plotnick
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n(s,r) Qfs,n);
(s, n = At (8)
Q(s.n)
z%= y sQ(s.0 =50 (9)
z?=y s(s,0 = st + $°(n) (10)
M andelbrot, (1983) (21,
2 2
AD = @)= S )
[19]
3
[22]
[23]
3.1
( 2, 3 , D 1. 3117,
1. 2861, 1. 2217 ,
) ) ,Dm
1. 5476, 1. 4975, 1. 4205 ,
: ( 2, 3
, 1. 2925, 0. 8491, 0.5351
2

Table 2 The fractal dmensions modif ied fractal dmensions and diver sity indices of the patches

and the landscapes in sandy land

Fixed sand-dune region Eencing region Drifting sand-dune region
L andscape Patch L andscape Patch L andscape Patch
D 1. 3117 1. 1445 1. 2217 1.1721 1. 2861 1. 2287
Dm 1 5467 1 2963 1 4975 1 3704 1 4205 1 3428
H 0. 8491 - 1.1915 - 0. 5351 -
) H )
( (6)),
: ( A P ),
: (el D ( P
@) : ( (3) (4) 1 No 1 No 13,
(A1=A13,P1= Pi3), (Ci= 2,C13= 3) ) D1=D 13,
Dm ) )
2 3 ,Dm 1.4324 1.5552 2 No. 10 3 No 7
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Table 3 The fractal dmensionsand modif ied fracial dmensions of patches in the artif icial fixed
sand-dune and the protected nd-dune regions
Fixed sand-dune region Fencing region
Patch types
D Dm D Dm
a 1 1145 1 2173 1 2826 1 4663
b 1 1896 1 3666 1 1210 1 3076
c 1 2157 1 5301 1 1216 1 2916
d 1 2263 1 5672 1 2058 1 4435
( 3 ( ), a( )
[26 28]l ,
a Dm D, 1.4663 1. 2826, ,
b ¢Dm D , ,
, 2 3a [26, 29]
, , d 3
d Dm D , )

© 1995-2004 Tsinghua Tongfang Optical Disc Co., Ltd. All rights reserved.



3 : 231

4 [23, 30, 31] 1

Table 4 The sale effect of landscape in (r=23 45) ,
analyszing pattern 1,

(7 (1) , 4
r=2 r=3 r=4 =5

L acunarity index ’

(r) 2 0204 1 8033 1 6365 1 5257

10

D Dn ( ),
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