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Landscape fragmentation and soil bareness study in north Shaanbei Loess

Plateau

LI Zheng-Guo, WANG Yang-Lin*, Hsiao-Fei Chang (Coliege of Environmental Sciences, Peking University, Beijing
100871, China). Acta Ecologica Sinica,2005,25(3):421~427.

Abstract: The study of landscape {ragmentation is an important means to reveal regional ecological processes. Using remote
sensing data of 1987, 1997, and 2002. some representative quantitative indices of the landscape spatial structure and landscape
fragmentation were calculated to investigate the relationship between landscape ecological structure and landscape pattern in
Shaanbei Loess Plateau using FRAGSTATS. Through the analysis of the types of fragmented landscape, we found that the
main contribution to regional landscape fragmentation came from cropland and grassland. Furthermore, with the increasing of
percentage of grassland, landscape became more fragmented, but forestland coverage has inverse effects on the fragmentation.

Based upon the well-defined characteristics of this region’s evolving landscape fragmentation, the relationship of landscape
fragmentation and spatial pattern was investigated. More fragmented landscape is always with less patch area variation, more
dispersed spatial configuration and complicated patch shape. In conclusion,landscape fragmentation has high sensitivity with
percentage of similarity adjacencies, aggregation index,edge density, interspersion and juxtaposition index.

The relationship and feedback between landscape pattern, function and process serve to describe the behavior of a regional
landscape. Based on landscape function characteristics such as biological productivity, soil nutrient content, soil bareness, etc,
a quantitative method and digital model for evaluating soil bareness in study area were devised.

To get large-area images accurately and promptly is very important for monitoring of ecological process in regional scale.
Moderate-Resolution Imaging Spectroradiometer (MODIS) images were used to derive soil bareness information calculated with
Linear Spectral Unmixing (LSU) based on Mixture Spectral Analysis (MSA). As a result, the extent of fragmentation
contributed mostly to the soil bareness in cropland, grassland and forestland, but lack of obvious relationship with unused land
type. In details, the value of soil bareness in highly-fragmentized type altered from 100 to 150, medium-fragmentized type

changed from 100 to 140, and low-fragmentized centralized from 100 to 110.
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Through the correlation analysis on landscape fragmentation and soil bareness, it was found that patch density and
landscape configuration had a linear relationship with soil bareness for the decision coefficient between them was above 0. 5.
Patch area variation and patch shape had no direct relationship with soil bareness for decision coefficient was under 0. 1.

Key words :landscape fragmentation; soil bareness; loess plateau
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Table 1 Name and meaning of primary factors

FHF X TR

PC Meaning Variables

FHF1PCl1 B % [ Patch density B % B BT IR E B T R Patch density, Patch mean area

EHETF 2 PC2 BEHRE R (L Patch area B RBEHRIEH . - RIBH PP EE R E Largest patch index, Splitting index, Patch
variation cohesion

FH T 3 PC3 S MZS @A E Landscape  AMIAREE L W AR h R EE B 4T EH Percentage of like Adjacencies,
spatial configuration Aggregation index, Edge density, Interspersion and juxtaposition index

Z E ARSI P i , i - io,
LETF 4 PC4 B MBS Patch shape B s % B K B H BRI 4 E 45 %1 Patch shape index, Perimeter-area ratio

Fractal dimension index
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Fig. 3 The spatial distribution of primary factors on fragmentation characteristic
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