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Visual heterogeneity and visual landscape quality of urban forests as an

architectural backdrop
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(College of Forestry, Beijing Forestry University, Beijing 100083, China)

Abstract: To determine the relationship between visual landscape heterogeneity and aesthetic quality of an ur-
ban forest landscape as a backdrop for the buildings of the universities in Dongsheng Town, Haidian District,
Beijing, analysis and measurement of sample plots and landscape photos were evaluated by means of scenic
beauty estimation (SBE), principal component analysis, and cluster analysis. Analysis also included patch den-
sity (PD), Shannon’s diversity index (SHDI), Simpson’s evenness index (SIEI), splitting index (SPLIT), frac-
tal dimension index (FRAC), largest patch index (LPI), contagion index (CONTAG), proportion of vegetation
(VE), ratio (R), and proportion of buildings (BU). Results showed a significant negative correlation (P = 0.007)
between the urban forest landscape heterogeneity and aesthetic quality. All visual landscapes, based on visual
landscape heterogeneity and SBE, were divided into 3 types. Type I was high heterogeneity and low quality
landscape. This heterogeneity of the visual landscape had the highest PD, SHDI, SIEI, SPLIT, and FRAC, but
LPI and CONTAG were lowest. This led to poor connectivity and structural instability in the visual landscape,
and the landscape design had the lowest VE and R; whereas, BU was highest. Complexity of shape and bound-
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aries was mainly embodied in hard elements (buildings and roads) with aesthetic qualities of the entire area
and the ornamental capacity being poor. Type II was medium heterogeneity and medium landscape quality.
Here heterogeneity of the visual landscape was medium with the aesthetic quality being inferior to Type 1.
Overall stability, connectivity, and BU and VE were moderate with SPLIT and FRAC being lowest. Type Il was
low heterogeneity and high-quality landscape. Compared to heterogeneity of the other landscapes, Type Il was
lowest. PD, SHDI, SIEL, SPLIT, and BU were lowest, and LPI, CONTAG, VE, and R were highest. Also, SPLIT
and FRAC were similar to Type I. Since the public generally prefers a landscape with high stability and con-
nectivity, rich vegetation, and complex boundaries and shapes, with the enhancement of visual landscape het-
erogeneity, the aesthetic quality of the urban forest noticeably decreased (P=0.007); whereas, vegetation in the
field of vision increased aesthetic quality, as opposed to an increase in the proportion of buildings. [Ch, 3 fig.
3 tab. 36 ref. ]
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Table 2 Results of principal component analysis of landscape indexes
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Figure 1 Sample photographs representing the 3 types of landscape from cluster analysis
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Figure 2 Characteristics of indicators for different types of visual landscape
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Table 3 Correlation between factors and visual heterogeneity and SBE
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Figure 3 Characteristics of heterogeneity, constitutive elements and SBE for different types of visual landscape
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