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Assessing visual landscape characteristics of Helanshan National Nature Reserve

in Ningxia from the perspective of ecological aesthetics
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Abstract: The theoretical dimension of landscape aesthetics has extended from the fields of scenic aesthetics to the
ecological aesthetics at present. In order to promote the further development of ecological aesthetics theory in the direction of
“digitalization + visualization” from two aspects which are objective method and spatial level, Helanshan National Nature
Reserve in Ningxia was taken as a study case, and a complete research framework was innovatively proposed, including the
utilization of geographical elements to construct a classified digital landscape model and the borrowing of landscape metrics
which is based on landscape ecology to evaluate visual landscape characteristics. In the first place, this study constructed a
set of system of landscape classification indexes on the basis of screening the landscape elements of landform (natural and
vertical elements) and land use ( cultural and horizontal elements). Then, through the analysis of spatial overlay based on

GIS platform, 440 classes of landscape patches and types in the study area were identified in the general, which were
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mainly used as the basic units for the assessment of visual landscape characteristics. In addition, based on the multi -
disciplinary theory of ecological aesthetics, three indexes of visual landscape characteristics assessment, which are, visual
landscape diversity, visual landscape naturality, and visual landscape uniqueness, were constructed, which were mainly
measured by landscape metrics in the form of borrowing, and all the measurement indexes were visualized by using
FRAGSTATSs and GIS platforms. At last, the results of spatial distribution about the comprehensive assessment of visual
landscape characteristics were calculated and drawn after the weights were obtained by the SPCA method. The results of this
study indicated that many interactive landscape elements “aggregated” to produce different levels of visual landscape
characteristics. At the same time, the landscape types related to low —level visual landscape characteristics are more
complicated in the composition of elements, while the landscape types related to high—level visual landscape characteristics
are mainly related to the interaction between landform which is composed of moderate slope, southeast aspect and valley and
land use which is dominated by grassland, undeveloped land and arbor forest. It is concluded that, the visual assessment
results of visual landscape characteristics will be helpful to identify those landscape patches or types that need to be restored
in combination with protection, used scientifically and planned rationally, and managed and coordinated in a complementary

way, which is also conducive to increasing the ecological aesthetic value of the whole protected area.

Key Words: ecological aesthetics; classified digital landscape model; landscape metrics; Helanshan National Nature
Reserve in Ningxia; visual landscape characteristics
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Fig.1 Location of study area
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Fig.2 Basic terrain data and three landform classification indicators of study area
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Table 1 Landscape classification index of study area
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Fig.4 “Top-down” spatial overlay analysis process ( divided in order)
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Table 2 Visual landscape characteristic indicators
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Table 3 The assignment of perceived naturalness of landscape types in study area
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Table 4 The assignment of rarity of landscape types in study area
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Landform patches and types in study area
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Table 5 Top 10 landform patches and types with large area or quantity in study area
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1 R &S5k FITEES 14822.21 7.66 1 £ SRR TR 1388 4.20
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Table 6 Top 10 landscape patches and types with large area or quantity in study area
FE R AL A e e e S
Number  Landscape patches and types Area/hm? fatio of Number  Landscape patches and types Quantity Ratllo of
area/ % quantity/ %
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Fig.6 Landscape patches and types in study area
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Fig.7 Visualization of metrics of visual landscape characteristics in study area
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Table 7 Characteristic root and contribution rate of principal components

RSB
F kA Principal component extraction
Principal components SE R TR BBTERR
Latent root Contribution rate/% Accumulative contribution rate/%

1 2.658 66.438 66.438

2 1.004 25.092 91.53

3 0.328 8.21 99.74

4 0.01 0.26 100

®8 KMEARBEENE

Table 8 Linear combination coefficient matrix and weight

SR 43 Principal components LAY ZRL o

Name 1 2 3 4 Composite score coefficient Weight
PD 4y PDynatization 0.573 -0.004 0.6156 0.541 0.4316 0.3084
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Fig.8 Comprehensive assessment results of visual landscape characteristics in study area
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