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ABSTRACT

Expansion of cities on the fringes has caused the loss of natural landscapes, agricultural lands and en-
vironmental problems. Restoring and improving these effects based on the principles of environmental
design is a necessary matter. Considering the current state of development of Arak city on the eastern
edge, it is very important to pay attention to this part due to the value of high-quality soil, the existence
of rural areas, gardens and agricultural lands. In this paper, a part of the eastern fringe of Arak was
studied by satellite data and remote sensing-based ecological Index (RSEl) that includes four sub-indices:
built-up area, vegetation cover, land surface temperature and land surface moisture. Integrating them
was done by principal component analysis. The results showed that the lower ecological quality in differ-
ent areas was caused by the development of infrastructures, impervious urban surfaces, industrial lands
and in general the spaces resulting from the pressure of human activities and the ecological quality was
higher in gardens, active rural agricultural lands and scattered parks and green spaces. Then, the results
were analyzed in the pressure-state-response framework, and a part of the land named "Qanat Naseri"
was redesigned in order to maintain and expand the existing ecological values based on the results and
analysis.

Copyright © 2022, Journal of Rural Research. This is an open-access article distributed under the terms of the Creative Commons Attribution-noncommer-
cial 4.0 International License which permits copy and redistribute the material just in noncommercial usages, provided the original work is properly cited.

Extended Abstract (Simon, 2008). Peri-urban spaces are mainly created by ex-
panding artificial spaces towards natural, semi-natural, or

1. Introduction agricultural areas. This process reduces peri-urban open
spaces. It affects the biodiversity of the fringes and eco-

ities are constantly undergoing struc- system services (Spyra et al., 2021). Peri-urban planning is
tural ~ change, redevelopment and one of the great opportunities that can be used in design-
growth. Changing processes are also ing and creating policies that help maintain and sustain

visible in the suburbs and fringe areas

these spaces (Hazar & Ozkan, 2019).

* Corresponding Author:

Amir Houshang Ehsani, PhD

Address: Department of Environmental Design, School of Environment, College of Engineering, University of Tehran, Tehran, Iran.
Tel: +98 (21) 66487171

E-mail: ehsani@ut.ac.ir



http://dx.doi.org/ 10.22059/jrur.2022.309659.1556
http://dx.doi.org/ 10.22059/jrur.2022.309659.1556
http://dx.doi.org/ 10.22059/jrur.2022.309659.1556

Autumn 2022. Vol 13. Num 3

Considering the development of cities evaluation and
quantification of the impact of urban environments on
peri-urban spaces has become important. Remote sens-
ing technology and geographic information systems can

provide relevant data in this field (Magidi & Ahmed, 2019).
In this research, the eastern edge of Arak city was studied
due to the importance of these spaces. In this process, sat-
ellite data and a quantitative ecological index were used
for evaluation and analysis, and then a part of these lands
was redesigned based on the findings and analysis of the
previous stages.

2. Methodology

The study area is the eastern fringe of Arak city in Iran.
The small scale of this research is a part of this fringe called
Qanat Naseri. In this research, satellite images of the stud-
ied area were first prepared. Then, the remote sensing
ecological index (RSEI) was used for ecological assess-

ment. RSEI was developed by XU Hangiu (2013), which
as a remote sensing-based ecological index includes four
indicators (greenness, wetness, dryness, and heat) and
principal component analysis (PCA) for integrating indi-
cators. After evaluation, data analysis was done through
Pressure-State-Response (PSR) framework, and in the
last stage, a part of the eastern fringe was redesigned in
small scale of research.

3. Results

Four indicators were prepared for the study area. Nor-
malized difference built-up index (NDBI), Land surface
temperature (LST), Normalized difference vegetation in-
dex (NDVI) and surface moisture. To integrate variables,
Principal Component Analysis (PCA) was used. Four
components, namely PC1, PC2, PC3, and PC4 were cre-
ated. The percentage of the eigenvalue of PC1 was higher
than 78%, which indicates the highest total variance of the

data in this component (Xu et al., 2018). PC1 was selected
for the ecological quality map and zoning was done on
RSEL Findings were analyzed using the Pressure-State-
Response (PSR) framework in two scales. Then, with the
results of the analysis, the "Qanat Naseri" area was rede-
signed.

4. Discussion

The results showed that the lower ecological quality in
different areas was caused by the development of infra-
structures, impervious urban surfaces, industrial lands
and in general the spaces resulting from the pressure of
human activities and the ecological quality was higher in
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gardens, active rural agricultural lands and scattered parks
and green spaces. From the point of view of this research,
one of the important steps to increase the quality of the en-
vironment and landscape of the eastern fringe of Arak city
is to preserve and develop spaces with ecological values.
From the point of view of the authors, part of this issue
requires preserving and improving the identity of the rural
spaces on the eastern edge of the city, as well as improv-
ing rural agriculture and horticulture.

Other suggestions include: avoiding the mixing of in-
dustrial and urban spaces with rural-agricultural spaces
in order to prevent the gradual loss of the identity of the
spaces in terms of physical and conceptual aspects. Creat-
ing and improving ecological spots with native vegetation
is suitable for the climate of Arak city. Paying attention to
the past identity of spaces and rural-agricultural ecotour-
ism is another effective way to support sustainability on
various scales.

Due to the medium to good ecological quality of Qanat-
Naseri lands and residual valuable patches within the ur-
ban context, a redesign was done: Zone-based design and
creating various spaces with ecological and identity func-
tions, sustainable residential-service zones (existing resi-
dential areas), theme park, tourism zone, neighborhood
park, buffer zone, linking existing green area, improving
hypaethral waterways of the aqueduct, and sustainable
farming.

5. Conclusion

Analyzing pressures across various zones revealed that
human activities in general spaces that have been most
affected by urban texture and infrastructure development
were the main contributors to reducing ecological qual-
ity at the fringe of the city. Rural-agricultural spaces in
the vicinity of the edge and green patches are important
to improve the environmental quality and identity of the
suburban area. It should be noted that the results obtained
by using the RSEI index are different due to the difference
in land cover in different cities, the climatic characteristics
of each region, plant phenology especially in agricultural
lands, and also the quality of satellite data. In general, ac-
cording to the authors, in drier areas and due to some chal-
lenges in these areas, the RSEI index can be upgraded and
improved with complementary and helpful sub-indices or
frameworks, as well as in accordance with the climate and
land cover.
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