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ARTICLE INFO ABSTRACT

. . Significant increase in urbanization along with excessive density of
Avrticle type: population and activity in cities and its growing trend in terms of diversity
Research Paper and functional and physical changes has increased the importance of the

issue of urban vulnerability to natural hazards. Using 11 key indicators in the
framework of the MOVE model, this study has determined the amount of
social vulnerability in the counties of Yazd province. Then, the results are
analyzed spatially and the effect of social vulnerability in each of the
following indicators as well as the final index is determined. According to
the obtained results, it can be said that Yazd, as the center of the province,
had the most vulnerability. In terms of the final index, the northern and
western counties were more vulnerable than the eastern and southern
counties. Also, the results of the geographic weighted regression model
showed that the lack of resilience sub-index had the highest impact and the
sub-indicators of exposure and susceptibility jointly were in the next rank.
Meanwhile, considering the coefficient R2 that is above average in all sub-
indices, it can be said that the final index has had a great impact on the high
vulnerability of the residents of the counties.
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Introduction

In an increasingly urbanized world, cities and their inhabitants face human and economic losses from
natural disasters. Recent catastrophes around the world reflect the wvulnerability of our built
environment and reflect the unfortunate consequences of catastrophes. The world's urban population
has risen from 43% in 1990 to 54.5% in 2016. This increasing density in urban areas could make them
more vulnerable to natural disasters. In other words, the urbanization process increases vulnerability to
natural hazards through the concentration of individuals and possessions.

Many disasters occurred in urban areas. Nearly 82 percent of cities (which is equivalent to 1.9
billion of the world's population) are in areas at risk of death from natural disasters. In general, cities
in less developed areas are more at risk of death from natural disasters than developed areas. The
vulnerability of different groups of people living in the city varies in different places depending on
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their standard of living and socio-economic status. In other words, social vulnerability is the product
of social inequalities.

Methodology

In terms of purpose, this is applied research that has been done by descriptive-analytical method based
on library information. The study area of this research is all counties of Yazd province. Using the data
in the official statistics of the country, social vulnerability indices were extracted and then the
mentioned indices were weighted by Shannon entropy method and combined through MOVE model
and the final social vulnerability index was created. In the next stage, according to the obtained final
index and also the sub-indices, the studied counties were analyzed spatially. Finally, the relationship
between the independent variable (final index) and dependent variables (sub-indices obtained) was
evaluated spatially through a geographically weighted regression model.

Result and Discussion

Based on the results obtained in the exposure sub-index, Yazd, as the center of the province, has the
highest level of social vulnerability. The counties of Ardakan and Ashkzar near Yazd, located in the
north and Khatam in the south, are in the next category and have high vulnerability. Meybod located
in the north and between Ardakan and Ashkzar counties has moderate social vulnerability lonely. The
eastern counties of the province (Bafgh and Bahabad) and Mehriz in the center have low vulnerability.
The western counties of the province (Taft and Abarkooh) also have the lowest level of social
vulnerability.

Based on the results obtained in the field of lack of resilience sub-index, Yazd acts as a hub of
social vulnerability lonely and has the highest rate. This county acts as a dividing line in the province;
So that the western and northern counties of Yazd have high and medium vulnerability and the eastern
and southern counties have low and very low vulnerability. According to what has been said, Ardakan
and Ashkzar counties in the north and Taft in the west of the province have high vulnerability.

In the susceptibility sub-index, the situation of Yazd, Ardakan, Ashkzar, Taft, Meybod and
Abarkooh, Mehriz counties have the same status as the previous sub-index (lack of resilience). In
other words, the mentioned counties have very high, high, medium and very low social vulnerability
status, respectively. In this index, Khatam in the south of the province had exclusively low social
vulnerability and Bahabad and Bafgh counties had very low vulnerability.

In the final index, like the sub-indices, Yazd (the capital of the province), it acts as a pole of social
vulnerability. Ardakan and Ashkzar counties in the north and Taft in the southwest of Yazd have a
high vulnerability. Meybod as an island surrounded by highly vulnerable counties and it is in the
category of moderate vulnerability lonely. Khatam in the south and Abarkooh in the west of the
province have a low vulnerability.

The results of geographical weighted regression for the risk index showed that Yazd and Taft
counties had the highest correlation in this field. Bafgh in the vicinity of Yazd is in the next category
lonely. In the field of lack of resilience sub-index, the eastern and southern counties of Yazd were in
the category of counties with low or very low communication and the northern and western counties of
Yazd had much more communication. According to what was said, the western county of Ashkzar was
in the third category and the counties of Meybod and Abarkooh were in the next position. In the
susceptibility sub-index, Yazd city alone had the highest level of communication. The counties of
Meybod along with Bahabad were in the second category. According to the results obtained from the
geographical weighted regression model, the sub-index of lack of resilience had the most impact and
the sub-indices of exposure and susceptibility were jointly in the next rank. In the meantime due to the
coefficient above the average of R2 in all sub-indexes, it can be said that the final index has a great
impact on the high vulnerability of counties residents.

Conclusion

The results showed that in three sub-indices, the situation of Yazd, Ardakan and Ashkzar, Mehriz
counties had the same situation. The mentioned counties had very high, high and very low social
vulnerability status, respectively. In terms of the final index, the northern and western cities were more
vulnerable than the eastern and southern counties. An interesting point in the field of spatial
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distribution of social vulnerability is the location of counties with close vulnerability in geographical
proximity. The results of the geographical weighted regression model showed that there was a very
high correlation between the three sub-indices and the final index of social vulnerability.

The results of modeling spatial relationships at the city level showed that the county of Yazd had
the highest relationship between dependent variable and independent variables in all sub-indexes. In
the sub-index of exposure, the power of spatial communication decreases from east to west; while in
the lack of resilience sub-index, the extent of this relationship decreases exactly the opposite, from
west to east. The susceptibility sub-index has a clear difference with the previous two sub-indexes.
This difference this time is in the geographical direction of reducing the extent of spatial relationship
between the dependent and independent variables. While in the previous two sub-indexes, the amount
of this relationship decreased from east to west and vice versa, in this sub-index (susceptibility), the
amount of communication from south to north decreases.
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