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Abstract : Guandishan Forest region is a typical mountain secondary forest region in North China. All of
the original forest has been destroyed by centuries of human activities, especially the clear cutting and
man-made forest fire during the Japanese Occupation between 1940 and 1945. After that, the forest
landscape is totally in a restoration process. Now, the forest landscape is highly heterogeneous and
complicated. So it is a challenge to determine if there is any stable pattern or trend of the landscape
elements spatial distribution and what is the dominant affects predominating the pattern. Supported by
ARC/INFO, using Spatial Trend Surface Analysis method, dynamics of distribution trends of landscape
elements in the process of forest landscape restoration in Guandishan forest region is explored in this paper
to grasp the general pattern of forest landscape and the dominant affects which controlling the forest
restoration process. The Uniform Grid Sample Point method is used for sampling the basic data to build
the trend surface model from ARC/INFO vegetation coverage of the four forest restoration stages. Three
types of trend surface models are built for the four stages respectively in the paper. It includes the
distribution trend of forest landscape elements along the environment gradients of (1) altitude and slope
aspect, (2) altitude and slope gradient, and (3) slope aspect and slope gradient. Comparisons among the
models of different stages were made carefully to reveal the general pattern of landscape element
distribution and the dominant effects of the environment gradients to the landscape pattern. The results
show that, in the scale of the study area, the horizontal position of the site has no obvious effect on the

vegetation distribution pattern and forest restoration process. The environment gradient pattern consists of
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altitude, aspect and slope, and the anthropogenic disturbance regime is the dominant affects controlling the
forest landscape restoration process and pattern in the study area. Forest restoration processes are
different in different altitude ranges. Forest restoration process in the high altitude range (2100~ 2800m)
in the study area basically controlled by spatial pattern of site condition with higher ecological potential,
but in the low altitude range (1400~1600m) with lower ecological potential, it is controlled basically by
anthropogenic disturbance regime. The effects of slope aspect and slope gradient are different in different
altitude ranges. Generally, in the study area, with the decrease of altitude the intensity of slope aspect
effect on the landscape pattern increases. but at lower altitude range. the changes of vegetation
distribution pattern are more comprehensive because of increasing anthropogenic activity. In the altitude
range of 2100~ 2800m, there are large differences of potential value of trend surface between different
slope aspects. In the middle altitude range of 1600~2100m, the differences are small. In the low altitude
range of 1400m~1600m, landscape pattern is complicated because of the comprehensive effects of slope
aspect and slope gradient. In general, the smaller the slope gradient is, the smaller are the differences of
vegetation in different slope aspects. The controlling effect of slope gradient is also obviously different in
different altitude ranges. The controlling effect of slope gradient is the strongest at middle-higher altitude
range. It is not notable at high altitude range, and it is relatively lower at middle altitude range than that
at middle-higher altitude range. But at low altitude range, forests are distributed mostly at steep slopes
because of anthropogenic disturbance regime controlled by slope gradient and slope aspect effect intensified
by slope gradient. In the high altitude range of 2100~ 2800m., forest are mostly distributed at steeper
slope with gradient greater than 15 degree in early stages, gradually the effect of slope gradient on the
vegetation distribution pattern became not very obvious. In the middle-high altitude range of 1900 ~
2100m, with the increases of slope gradient from 0 degree to 45 degree, the increasing trace line of
vegetation potential value shaped in “(1”. It means that the vegetation potential values are higher in the
slope gradient range of 15 degree to 35 degree than in other slope gradient ranges. In the middle altitude
range of 1600 ~ 1900m;, it is shaped in gently single peaked line with lower vegetation potential values.
Down to the low altitude range of 400~ 1600m, there is a higher probability of the forest vegetation at
steep slopes. This reflected also that the pattern of environment resource pattern and anthropogenic
disturbance regime controlled by topographical pattern has a basic dominant effect on the forest landscape
pattern in the study area. So controlling anthropogenic disturbance should be carefully considered as an

important aspect of the forest restoration planning.
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Table 1 Landscape element classification system and their ecological potential evaluations
First level Second level Third level Evaluation
Larixz-forest 85
Picea-forest 95
. Picea-larix-forest 90
Boreal coniferous forest X )
Larix- picea-forest 92
Betula-lariz-forest 85
Closed forest
Lariz-broadleafed-forest 80
. Populus-betual-forest 72
M ain broad-leaved fores .
ountain broad-leaved forest Tabulaeformis-broadleafed-forest 70
Tabulaeformis-forest 78
Temperate coniferous forest Broadleafed-Tabulaeformis-forest 75
Plantation Artificial plantation Atificial plantation 5
Open forest Open forest Open forest 60
Brush Brush Brush 50
Subalpine meadow Subalpine meadow 30
Meadow . . -
mountain meadow Mountain meadow 35
Slash New slash New slash 43
* Old slash Old slash 16
Thin brush Thin brush Thin brush 40
Bottom farmland Bottom farmland 20
Farmland Slope farmland Slope farmland 22
Abandoned farmland Abandoned farmland 25
River River River 15
Residential area Residential area Residential area 8
Bear rocky area Bear rocky area 10
Others Mining district Mining district 5
Reservoir Reservoir 12
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