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Flood is one of these dangers that cause heavy damage to cities
every year. When a flood occurs, it is obvious that people who
are weaker from a socio-economic point of view are more
affected by these risks and will be able to recover in a much
longer time. Using 54 key indicators, this research has determined
the degree of vulnerability in the regions of Tehran. Then the
results are spatially analyzed and the degree of vulnerability in
each of the dimensions as well as the final index has been
determined. In this research, the local Moran model and the High-
low clustering tool have been used. The purpose of this research
is to investigate the spatial distribution of wvulnerable
neighborhoods in the face of floods and to check whether these
neighborhoods are located in the vicinity of each other or are
scattered throughout the city. Based on the results obtained from
the high low clustering tool and according to the standard Z score
(-3.83) as well as the P value (0.0001) in the final index of
vulnerability, it can be said with 99% confidence that the pattern
of spatial clustering of the values of this index is not caused by
chance, so the zero hypothesis is rejected. Also, considering that
the standardized value is negative and the significant level is
displayed in the blue area; it can be concluded that in the final
index spatial clustering has been done in the case of low values.
Also, by calculating the local Moran for the final index of
vulnerability, it was determined that 30% of the neighborhoods
were clustered and 4% were non-clustered. No specific clustering
was observed for 66% of the neighborhoods.
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Extended Abstract

Introduction

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 their standard of living and
socio-economic status. In other words,
vulnerability is the product of inequalities.

Methodology

This is applied research, which was carried out
with a descriptive-analytical method based on
library information. By using the data available
in the country's official statistics, vulnerability
sub-indices were extracted in the form of three
separate categories (being exposed to risk,
impact and lack of resilience) and then, using
Shannon's entropy weighting model, they had
their own weight individually. In the next step,
the obtained weight was multiplied by the
indices. In the final step, the investigated
indicators were combined with each other in the
framework of the MOVE model and the final
index of vulnerability was created.

Results and discussion

Investigating the spatial distribution of the final
index of wvulnerability using the High Low
Clustering tool

The zero hypotheses for the general statistic G
regarding the final index of vulnerability is
expressed as follows: "There is no spatial
clustering in the values related to the final index
of vulnerability in the study area". To test the
zero hypotheses, first it is necessary to check
the significance level of the obtained results.
Based on this and according to the standard Z
score (-3.83) and also the P value (0.0001), it
can be said with 99% certainty that the spatial
clustering pattern of the final vulnerability
index values of Tehran city regions caused It is
not a coincidence, so the zero hypotheses is
rejected.  Also, considering that the
standardized value is negative and the
significant level is displayed in the blue (cold)
region; It can be concluded that in the final
index spatial clustering has been done in the
case of low values; That is, the regions that are
spatially adjacent to each other and form a
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cluster are the regions that have little

vulnerability to floods.

Spatial distribution pattern of final vulnerability
index using local Moran tool

By examining the results of the final index, it
can be said that 2% of the neighborhoods were
in the high-high value category. This means
that in addition to being highly vulnerable,
these  neighborhoods are adjacent to
neighborhoods that are also highly vulnerable.
These neighborhoods were located in the
western regions 21, 22 and 5 and the eastern
regions 15 and 4. 28% of neighborhoods were
in the category of low-low value. This means
that these neighborhoods, in addition to having
low vulnerability, are adjacent to
neighborhoods that also have low vulnerability.
Spatially, these neighborhoods are located next
to each other from east to west of Tehran city.
Most of the neighborhoods located in regions 6,
7,8, 13, 14 and 10 were in this category. Other
regions where these neighborhoods were
located are 11, 5, 22, 1, 2, 3 and 4. These
regions had  fewer low-low  value
neighborhoods than the previously mentioned
regions. 2% of the neighborhoods were in the
high-low value category and formed a non-
cluster. This means that these neighborhoods
have high vulnerability, but they are adjacent to
neighborhoods that have low vulnerability.
These neighborhoods were located separately
in regions 11, 12, 13, 14, 3, 4 and 7. 2% of the
neighborhoods were placed in the category of
low-high value and formed a non-cluster. This
means that these neighborhoods have low
vulnerability, but they are adjacent to
neighborhoods that have high vulnerability.
Spatially, these neighborhoods were mainly
located in the western half of Tehran (Regions
5, 21 and 18) and some of them were located in
region 15 in the east of Tehran.

Conclusion

In the past few decades, climate-related hazards
alone have accounted for 70-90% of the total
number of natural disasters worldwide. The
rapid rate of urbanization leads to an increase in
the risk of climate-related phenomena in urban
areas in the future. Urbanization can change the
nature of flood risk, exposure to risk. In
particular, urbanization by replacing permeable
layers with impervious layers, which leads to
increased runoff, changes in land cover,
duration and depth of flooding.



The purpose of this research was to investigate
the spatial pattern of flood vulnerability. In this
regard, to check the presence or absence of
clustering between the data, the high-low
clustering tool was used, and to check the
spatial distribution of wvulnerability in three
dimensions, the local Moran model was used.
The results of examining the existence or non-
existence of clustering in the field of
susceptibility dimension showed that the
examined data have severe clustering. This
clustering is done in high values. The results in
the field of unsustainability dimension were
completely opposite to this case. So that
although the data had severe clustering, but this
clustering was done in low values. In the
dimension of being exposed to risk, no specific
clustering was observed and the data were
randomly distributed. By combining the
dimensions and preparing the final index, it was
found that this index also has clustering in the
field of low values.

After determining the results regarding the
presence or absence of clustering in the study
area, at this stage, using local Moran's tool, the
spatial location of strongly and weakly
clustered and non-clustered neighborhoods was
determined. By calculating the local
coefficients in the field of susceptibility
dimension for the neighborhoods of Tehran, it
was found that in general 20% of the
neighborhoods were clustered and 5% of them
were non-clustered. No specific clustering was
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observed for 75% of the neighborhoods. By
calculating the local Moran for the dimension
of unsustainability, it was determined that in
general 42% of the neighborhoods were
clustered and 3% of them were non-clustered.
No specific clustering was observed for 54% of
neighborhoods. Also, the results of local Moran
in terms of being at risk indicated that 16% of
the neighborhoods were clustered and 4% of
them were non-clustered. No specific clustering
was observed for 81% of the neighborhoods.
Finally, in the final index of vulnerability, the
results showed that in general, 30% of the
neighborhoods were clustered and 4% of them
were non-clustered. No specific clustering was
observed for 66% of the neighborhoods.
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High-Low Clustering Report
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Low-Clusters High-Clusters

Given the z-score of 2,25810368219, there is a less than 5% likelihood that this high-clustered
pattern could be the result of random chance.
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Given the z-score of -0.976664128922, the pattern does not appear to be significantly differant
than random.
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Given the z-score of -8.60264621329, there is a less than 1% likelihood that this low-dlustered
pattern could be the result of random chance.
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Given the z-score of -3.83669607021, there is a less than 1% likelihood that this low-clustered
pattern could be the result of random chance.
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