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Abstract

Identification of homogeneous units is one of the important steps in land planning and management.
Therefore, this study aims to characterize the homogeneous landscape units (HLUS) that form the basis
of landscape assessment and aesthetics studies. At first, by literature review, some criteria and indicators
have been chosen to identify the homogeneous unit. Then, on this basis and according to the study's
scale and the study area's conditions, the indicators used to characterize the homogeneous unit and
mapping with the aim of landscape assessment were selected. Then, maps of each of them were made,
and by overlaying these maps, a HLU map was created. Finally, the HLUs were ranked based on three
criteria i.e., distance to the road network, distance to rural settlements, and distance from inaccessible
areas. We used the Shannon entropy-Vikor method for alternatives' priority. Homogeneous unit
Characterization indicators included elevation, slope, vegetation landscape, village visibility, permanent
and seasonal rivers visibility, landform and soil type, and vegetation type and density. The spatial
integration of the indicators' maps led to the characterization of 913 HLUs in the form of 147 different
compositions (homogeneous landscape units). The results showed that 18% of the study area is suitable
for aesthetic assessment for tourism. The ranking with the Shannon entropy -Vikor method showed that
about 10 percent of the characterized homogeneous units have the highest priority for aesthetic
assessment with the purpose of tourism. The results of this study showed that by using spatial indicators
related to landscape assessment, it is possible to identify an independent assessment unit for landscape
assessments in geospatial land planning, especially for nature-based tourism purposes.
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Extended Abstract

Introduction

The landscapes are assessed quantitatively and qualitatively, that their assessment in nature was done
with different goals, including nature-based tourism and ecotourism. Natural landscapes are also
important for aesthetic purpose and ecosystem cultural services. The landscapes also significantly affect
people's mental and physical health.

The visual aesthetic quality of the landscape must be considered as a valuable resource for maintaining
mental health of humans and for protecting biodiversity, cultural heritage, and tourism. Such dimensions
of landscape functions have been caused landscape and aesthetic aspects of the natural landscapes,
which have been received attention from land planners for last decades. The landscape’s beauty results
from a human observer's response to the sceneries around. In addition, the landscape’s beauty and its
historical and aesthetic value play an essential role in protecting the landscape and areas which have
exclusive and eye-catching effects.

Aesthetic values are considered among important natural features, created by the interaction of different
environmental and visual variables. The aesthetic experience of nature by humans, which is often created
through being in nature, is an important factor in people's emotional connection with nature and an
effective motivator in protecting natural environments; nowadays, the propagation of nature-based
tourism is considered as an important platform for this communication. Assessing the landscape's
aesthetic quality can be an applied step for optimal and sustainable use of the environment. The beauty
of the landscape, resulting the interaction between biophysical characteristics and human observation,
which leads to methods based on expertise (objective) and perception (subjective) to assess landscape’s
beauty. A proper assessment of different landscape conditions in a region requires having sufficient
information about the effective criteria and the type, manner and extent of these criteria in the user's
perception of the landscape quality.

Landscape management plans involve identifying, assessing, designing, and monitoring natural
landscapes. Landscape assessment in nature requires using an assessment unit that must be
homogeneous and in accordance with the assessment needs. The lack of a homogeneous unit of
landscape assessment makes it impossible to compare the results of similar studies. Using different
model in each study, it is impossible to standardize the landscape assessment methods or compare its
results. Therefore, this research was conducted to determine HLU based on its criteria, including the
basis of landscape assessment and aesthetics studies.

Materials and Methods

In this study, the investigated area for landscape assessment was a part of the Central Alborz protected
area in Alborz province (Iran). To characterize the HLUs, 22 similar studies have been found by
reviewing of the literatures, and some related criteria and indicators have been designated, then they
were classified in a new format. All indicators must be able to map by spatial characteristics. The
mapping process was carried out in ArcMap (V 10.4.1) software. The base map was also prepared,
classified and vectorized using a digital elevation model (DEM) (pixel size: 30x30 m). To prepare
HLUs, first, the homogenous topographic unit was obtained by overlaying the slope and elevation
classes maps. Then, the homogenous ecological unit was prepared by overlaying the homogenous
topographic units and vegetation landscape maps. After, the HLUs were prepared by overlaying the
homogeneous ecological unit and environmental landscape (combination of rivers and villages). The
vegetation landscape map was prepared based on the present vegetation map and controlled by satellite
images (Google Earth software and CNES/Airbus and Maxar images). It was divided into three classes
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(areas by having vegetation and without vegetation cover, and Dam Lake). Villages and rivers visibility
maps were created in ArcMap using the Viewshed function.

The Shannon entropy-Vikor method was used to rank the homogeneous landscape units which were
created. For this purpose, three criteria including distance to the road network, distance from
inaccessible landscape areas, and distance to rural settlements were considered for the ranking. Finally,
the criteria weights were obtained using the Shannon entropy method, and each HLU's ranks was
determined using Vikor method.

Discussion of Results

The review of 22 researches and related studies during the last three decades showed that 23
environmental indicators have been used to characterize homogeneous units in aesthetic studies and
landscape assessment (HLU). These indicators are related to 9 criteria i.e., climate, habitats, vegetation,
human-made landscape, natural landscape, infrastructures, settlements, water resources, and terrain. Our
finding showed that the elevation classes, slope (%), vegetation landscape, landforms, soil types, and
road network had more frequency in characterizing HLUs. Based on the results, especially the frequency
of the indicators used, the study's scale, and the study area's conditions, the indicators used to
characterize the homogeneous unit and make maps with the aim of the landscape assessment were
selected. These indicators were elevation, slope, vegetation landscape, village visibility, and permanent
and seasonal river visibilities that prepared a map for each indicator. Due to the study area, land
morphology, soil type, and vegetation type and density had relatively uniform conditions, they were not
included in characterizing and mapping process. Other indicators were either unrelated to the study's
scale or had a low frequency in this regard (which indicates that they were used for a specific purpose).
Visibility maps showed that 43% of the studied area has village visibility, 86% has permanent river
visibility and 85% has seasonal river visibility. The results of overlaying three visibilities maps indicated
that 39% of the studied area had three villages, permanent and seasonal river landscapes, which
expressed more than a third of the studied area has the most diversity of landscapes.

To achieve a HLUs map, 20 homogenous topographic units were identified, but considering that the
HLU is prepared by relying on those cultural ecosystem services (recreation, sense of place, inspiration)
that depend on the presence of tourists and visitors and in slopes of more than 35% and elevation above
2800 meters, the development of nature-based tourism activities is not allowed, especially in the
protected areas; therefore, the units related to these classes were removed from homogenous topographic
unit and 12 homogenous topographic unit were identified in the area. To create homogeneous ecological
units, the classes of the homogenous topographic unit were overlayed with the vegetation landscape map
and 26 integrated units were characterized in the area. By overlaying the map of suitable homogeneous
ecological units for landscape assessment with the map of landscape visibility, out of 208 possible
homogeneous units for landscape assessment, 147 HLUs were characterized in the area. The result of
overlaying two maps of the homogenous topographic unit and vegetation landscape was 26
homogeneous ecological units, equal to 18% of the studied area.

The results of weighting the criteria using the Shannon entropy method showed that the criteria of
distance to the road network and rural settlements, and distance from inaccessible landscape areas were
more important, respectively. Then 913 obtained HLUSs in the previous stages were ranked based on the
three mentioned criteria in the last section using the Vikor method. The result of ranking was the map
of the top 50 polygons of HLUs (based on the Q index), which is equal to 1031 hectares, equivalent to
2% of the studied area and 9% of HLU.
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Conclusions

In nature, the development of tourism, landscaping, and paying attention to visual attractions in land
planning have been caused landscape assessment to become one of the common investigations in the
land planning process. The sceneries of a landscape can be assessed by both quantitatively and
qualitatively. This study was carried out to create a landscape assessment unit in nature and identify its
spatial indicators. The results showed, landscape assessment unit can be identified by applying 6 spatial
indicators; slope, elevation, vegetation landscape, visibility of the village, visibility of permanent and
seasonal rivers. Also, by using spatial indicators related to landscape assessment, it’s possible to identify
an independent assessment unit for assessing landscape in land planning, especially for nature-based
tourism purposes, which can be ranked and planned based on the relative advantage of the identified
units, especially in terms of access and proximity to population centers and reasonable distance from
areas that face limited access. The results of this study showed that 18% of the central Alborz protected
area in Alborz province is suitable for landscape assessment, which has an area of 1031 hectares (2% of
the studied area) and was assigned the highest priority.
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