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Abstract

The aim of the present research is to investigate the new Cross-Boundary Connectivity (CBC) methodology to
measure the Effective Mesh Size (EMS) in order to reduce marginal effects, which has been evaluated in Qazvin
province with emphasizing on protected areas. On the other hand, in order to make an optimal comparison, the
results of the CBC map and the other methods were compared. The results showed Elah-Abad hunting
prohibited region, with only 4% fragmentation has the smallest fragmentation among the protected areas in the
Qazvin province. Alamut Protected Area with 22% of medium and high fragmentation, is in relatively good
condition. Also, the Abgarm and Avaj hunting prohibited region has more than 50% of the units with high
fragmentation which does not show a very favorable situation. The Tarom and Bashgol protected areas with only
8 and 4 percent of the desired units, are in the most unfavorable situation among the all protected areas of the
province, respectively. The overall results of this study can be used for planning and protecting the biodiversity
and identifying the new protected areas or also changing the protection levels, in addition it can be used for land
use planning and regional planning at the uper province level.
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Extended abstract

Introduction

Landscape fragmentation is one of the consequences of the increasing socio-economic pressures that
many parts of the world are facing today. This situation is more likely to occur in areas where socio-
economic development leads to increase communication networks. Qazvin province has become more
sensitive due to its proximity to the city of Tehran and the role of the province as a socio-economic
passage through the northwestern connection of the country to the center passes, as well as its role as a
bio-corridor on a national scale. Also, the existence of 5 areas under the management of Department of
Environment in Qazvin province has made Qazvin as interesting landscape for researchers. Various
approaches and methods have been developed to quantify fragmentation in landscape ecology studies
as Landscape division, splitting index, and effective mesh size. These methods are based on the ability
of two randomly chosen animals, which placed in the different areas in the landscape, to find each
other. in other word, the chance that two randomly chosen places in a landscape will be found in the
same patch type. Effective Mesh Size (EMS) is one of the most widely used landscape metrics in the
worldwide and was first developed by Geager (2000). The aim of the present research was to
investigate the new Cross-Boundary Connectivity (CBC) methodology using GIS software to measure
the Effective Mesh Size (EMS) that presented by Moser et al. (2007). this method eliminates marginal
effects, which has been evaluated in Qazvin province with emphasizing on protected areas that is
being implemented for the first time in Iran. On the other hand, in order to make an optimal
comparison, the results of the CBC map and the traditional methods were compared. Also, we
evaluated protected areas by overlaying them with the results of EMS. Finally, the typological analysis
of the province has been performed. This measurement can give more accurate results than similar
indices due to the elimination of the marginal effects in the calculation.

Material & Method

In this study, in order to calculate the Effective Mesh Size (EMS) index, Qazvin province was divided
into 1354 study sample units. The size of each unit is 1100 hectares. In addition to the sample units,
Implementing the EMS calculation model requires selecting the type of landscape elements that have
been disconnected. To distinguish landscape elements, Land Use and Land Cover (LULC) map have
been prepared. LULC types, which provide the resource for biodiversity needs, such as agriculture,
rangelands, and etc., have been identified as potential habitats. LULC types, which have led to
destruction of habitats or limit wildlife moves, have been identified as material and energy flow
barriers. To apply the model, the Cross-Boundary Connections (CBC) method has been used, which
presented in Moser et al. (2007), to consider the area of all patches located wholly or partially in the
reporting unit (hexagon), as well as, the area of some patches spread beyond the reporting unit
borders. The result of multiplying patches within the reporting unit and the total area of the same
patches have been divided by reporting unit area to calculate EMS.

Finally, by overlaying the results of the EMS with the Qazvin protected areas, the qualitative status of
the protected areas has been evaluated.

Results and Discussion

The size of habitat patches within the sample of study, as well as the size of the same patches,
regardless of the boundary of the sample of study, are the two main indicators used to calculate the
Effective Mesh Size (EMS) index. Therefore, size of the habitat patch inside the sample of study
shows the amount of human impact and change in the landscape structure. The result shows that 26
sample areas are in the very high level and have suffered the most damage and structural change by
humans. in other words, those areas that have been severely fragmented by communication network,
urban and industrial development. 15 samples are in the high level and 99 samples have been changed
on average (medium level). Low and very low levels have occurred in 179 and 620 units, respectively.
According to the results of the LULC map, 96% of the case study is covered by potential habitats,
some of which are natural, such as forests, pastures, semi-deserts and riverbeds, and some man-made
ones such as irrigated agriculture, dry farming and groves. The northern and the southern strip include
most natural and the central plain includes most man-made habitats. The results of the EMS showed
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that 310 and 425 samples are in the very low and low range of EMS respectively. The reason of these
values is man-made barriers as communication networks that are mostly located in the center of
Qazvin plain. Many studies including Zebardast et al. (2011), Girvetz et al. (2007) and Patru-Stupariu
et al. (2015), mentioned that communication networks have high effect in fragmentation and the most
important reason for the low EMS. 352 samples have a moderate value, most of which have been
covered by traditional agriculture and areas under average human influence. 153 and 115 samples
have high and very high values of EMS respectively. These samples have been covered by continuous
rangeland and semi-desert that are far from centralized human developments.

Meanwhile, Alllah-Abad hunting prohibited region, with only 4% fragmentation, has the smallest
fragmentation among the protected areas in the Qazvin province. Alamoot Protected Area with 22% of
medium and high fragmentation, is in relatively good condition. Also, the Abgarm and Avaj hunting
prohibited region has more than 50% of the units with high fragmentation. The Tarom and Bashgol
protected areas with 92% and 96% of the fragmented units respectively, are in poor condition. The last
three zones are fragmented more than others. Thus, to compare the protected areas in Qazvin province,
Allah-Abad hunting prohibited region has the most favorable and Bashgol protected area has the most
unfavorable situation in terms of EMS index.

Conclusion

The results of this study showed Qazvin province’s landscape has been fragmented in the center,
where the communication network has developed. We highlighted the need to pay attention to
ecological process and the matter and energy flows in the center of the study area. Protected areas
should have a high EMS index due to their nature.

This study also considered the role of communication network on habitat fragmentation, which is
emphasized the attention should be paid to the issue of habitat fragmentation before roads and
railroads projects are implemented. Also, by ranking the protected areas based on the EMS index, it
was founded that some protected areas are severely fragmented, and special attention needs to be paid
to these areas in management programs.

The overall results of this study can be used for planning and protecting the biodiversity and
identifying the new protected areas or also changing the protection levels, in addition, it can be used
for land use planning and regional planning at the upper province level.
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