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Assessment of Changes in Landuse Connectivity and Pattern using
Landscape Metrics in the Zolachai Watershed, Salmas

Habib Nazarnejad*', Morteza Hosseinim?, Raoof Mostafazadeh®
Assistant Prof. Dept. of Range and Watershed Management, Urmia University
M.Sc in Watershed management Engineering, Urmia University
Assistant Prof. Dept. of Natural Resources, University of Mohaghegh Ardabili

Abstract

Nowadays, landuse change and human imapcts on the natural environemnt due to
environmental constraints raised several environmental effects and deteriorate natural
ecosystems. This activities had reduced the extent of the natural arenas and increases its
dispersion and fragmentation. The purpose of this research is to evaluate the changes of the
Zolachai landuse model using remote sensing and the use of landscape metrics in a 24-year time
span, which is needed to proper planning for sustainable development. The Landsat 4 Satellite
images of 1992 year and Landsat 8 of 2016 year were used for land use mapping. And by
Maximum Likelihood method, which is one of the most popular statistical methods of
classification, with a general accuracy of 92% and 93%, were categorized. In order to study
land cover change, The Number of Patches, Patch Density, Edge Density, Percentage of Lands,
Largest Patch Index & Landscape Shape Index metrics in Class level and Number of Patches,
Patch Density, Largest Patch Index, Landscape Shape Index, Shannon,s Diversity Index &
Contagion metrics in Landscape level were used based on the FRAGSTATS 4.2 Software. The
results indicates that the Number of Patch (NP) metric increased, which means fragementation
in natural land uses. Also, the mean value of Patch Density (PD) had increased (from 41.03 to
62.81) in the study area as a sign of increasing heterogenity of land uses. The integrity and
connectivity of structural elements has reduced from 43.1 to 41.89 Percent Which prove the
decline in connectivity of the study area.

Keywords: Zolachai, Landscape fragmentation, Landuse, Fragstats 4.2 Software
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Extended abstract:

Introduction

Nowadays, landuse change and human imapcts on the natural environemnt due to environmental
constraints raised several environmental effects and deteriorate natural ecosystems. This activities had
reduced the extent of the natural arenas and increases its dispersion and fragmentation. Identifying land
surface changes is essential to understand the interaction between humans and the environment. The
purpose of this research is to evaluate the changes of the Zolachai landuse model using remote sensing
and the use of landscape metrics in a 24-year time span, which is needed to proper planning for
sustainable development. Land use change is one of main environmental hazards and ecological crises
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* h.nazarnejad@urmia.ac.ir
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worldwide. Land use change involve direct and indirect human intervention which can affect about half
of the land surface and ecosystems (Akbari et al, 2016:35). Investigating the change severity and extend
can be useful tools for managing and planning the environment (Mazahre et al, 2013:26). With the
development of remote sensing science in the past years, various methods and algorithms have been
developed to investigate the land use changes. Landscape is defined as a scheme or a combination of
repeated local ecosystems or land uses in one region (Apan et al, 2002:44). Landscape metrics are
valuable tools for designing and finding the exact relationship between structure and performance of an
ecosystem. These metrics can make comparative measurements to discover these communications that
help move forward to sustainable landuse planning (Leitao et al, 2006:31).

Methodology

The Landsat 4 Satellite images of 1992 year and Landsat 8 of 2016 year were used for land use mapping.
In order to study land cover change, the Number of Patches, Patch Density, Edge Density, Percentage of
Lands, Largest Patch Index & Landscape Shape Index metrics in Class level and Number of Patches,
Patch Density, Percentage of Lands, Landscape Shape Index, Shannon,s Diversity Index & Contagion
metrics in Landscape level were used based on the Fragstata 4.2. Software. The ENVI 5.3, ArcGIS 10.4,
Fragstats 4.2 were used to processing and analysis of the spatial land use data. The satellite images were
taken based on the desirable quality of the available images and were selected for geometric and
radiometric corrections. The image of the bands is represented by ENVI 5.3 software, functions such as
types of transformations, filters, classification, geometric correction, spectral analyzes were done for
extracting the land use map of the study area. After checking and ensuring the radiometric quality of the
images and the geometric accuracy of controls, as well as points taken by the Global Positioning System
(GPS) through field surveys to identify the land uses, the visual interpretation were done With Google
Earth to verify the accuracy of the five land use classes. The large number of landscape metrics were
analysed and some suitable landscape metrics were chosen to based on the literture review and expert
knowledge and according to the appropriateness with the aim of studying and correlation between their
concept. In the processing stage, educational samples were evaluated for more accurate classification and
categorized by maximum Likelihood method. At the end of the classification stage, its post-processing
operation is applied to determine the accuracy of the classification of the Kappa coefficient criterion and
the overall accuracy that is obtained using the impedances of the error matrix. Finally, using the ENVI 5.3
and ArcGIS 10.4 software the land use map was extracted.

Discussion

The results indicates that the Number of Patch (NP) metric increased, which means fragementation in
natural land uses. The increasing the number of patches and patch density indicate that land surface
fragmentation has increased during the studied period. Also, the mean value of Patch Density (PD) had
increased (from 41.03 to 62.81) in the study area as a sign of increasing heterogenity of land uses.
Changing the value of Largest Patch Index (LPI) from 18 to 36 represents the fragmentation of the land
uses over the study period. Metrics of the largest patch index had progressively increased over time,
which means that the shape of the Zolachai area have became more complex and geometrically more
irregular. The integrity and connectivity of structural elements has reduced from 43.1 to 41.89 which
prove the decline in connectivity of the study area. The results of the Contagion metric indicate a
reduction of integrity, while, the increase in Shannon diversity index showed that the landscape has
undergone different user variations.

Conclusion

The problem of landuse change reduces the extent of natural areas and increases the dispersion and
fragemenation of natural ecosystems. Identification of land use changes is neccesary to understand the
interaction between humans and the environment. According to the results, it can be noted that the
landscape fragmentation have been occurred in rangeland area, that leads to destroy biodiversity of this
natural ecosystems. Existence of man-made and agricultural uses in the Zolachai area has caused the
problem of degradation and dispersion of the natural landscapes. The human use and man-made land uses
made a heterogeneous land uses in the region. Based on the values of Class and Landscape metrics, the
shape of the fragmented territory is more complex, irregular and structural elements. The final conclusion
of the analysis of changes in the spatial pattern of the Zolahai land uses is that the rangelands are under a
severe pressure of degradation, while this natural ecosystem are the origin of many plant and animal
species. The existence of human-made and agricultural patchs has made the biodiversity of the region at a
critical level. Landscape metrics are a clear and strightforward tools in the analysis landscape change and
processess. Therefore, regarding the uncontrolled growth of human-made farming and agriculture over
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the past 24 years, a ordered management planning is needed in order to prevent further degradation as
well as the maintenance of rangelands. Therfore, using landscape metrics can be considered as a useful
tool in determinig the degree of degradation and also the importance of each land use category, based on
the capabilites of the study area in the framework of sustainable development. It is suggested that, in
order to prevent further destruction through human-made and agricultural patchs, their use should be
concentrated on a specific area of the region and actively prevented from its progress. Empowering local
communities and promoting environmental knowledge for the management of ecosystems and
enhancement of territorial integrity in necceary in the conservation of landscape integrity. Carrying out
land surveys to determine the ecological capability of areas and use of landscape gradient analysis is
suggested in future researches.
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