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Natural hazards over time lead to the destruction of natural and human infrastructures in rural areas.
The spatial analysis of hazards and their relation to the man-made environment can explain our percep-
tion of space in spatial relationships. This research first seeks to discover the natural hazards in the study
area and then identify the villages that are unstable in the face of natural disasters. The study was car-
ried out in two steps. First, a database was created of the most important environmental hazards (i.e.
drought, earthquake, frost, dust, salinity and water hardness) in the GIS environment. Through the fuzzy
weighing method, the final map of the hazards in the area was plotted, its hot and cold spots were iden-
tified, and the risk patterns were detected. Then, the population base of 540 villages in the region was
analyzed for six census periods (1977-1987-1997-2007-2012-2017). This was done by collecting data on

Key words: ¢ the severity, frequency of hazards and the level of rural resilience. The data collection tool was a specific
Instability, Spatial :  questionnaire on the environmental hazards of the region. The results show that 250 villages have a
analysis, Hazard, ¢ zero or negative population growth. The southern and northern regions are severely vulnerable. Also,
Vulnerability, Khosf ~ :  through a combination of the hazard sets, 47% of the area was found to be in a high-risk zone, which
and Birjand ¢ includes 67 villages.
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Extended Abstract perception of space in spatial relationships. The cities
of Birjand and Khosf have been among unstable regions
1. Introduction in the past two decades. Environmental hazards such as

drought, water crisis and microflora have led to the vola-
ver time, natural hazards lead to the tility of these villages and the depletion of their popula-

destruction of natural and man-made tion. This research was conducted to assess the impact of
infrastructures in rural areas. The spatial natural hazards on the population instability of the rural
analysis of hazards and their relation to settlements in the cities of Khosf and Birjand. For this
human environments can explain our purpose, first, the natural hazards in the area were detect-
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ed, and then the villages that were not stable in the face of
natural disasters were identified.

2. Methodology

This research was conducted with an applied approach
to assessing the environmental hazards in the study area
and their role in the instability of villages there. It was
carried out in two steps. First, a database was created of
the most important environmental hazards (i.e. drought,
earthquake, frost, dust, salinity and water hardness) in
the GIS environment. Using the fuzzy weighing method,
the final map of the hazards in the area was prepared, its
hot and cold spots were identified, and the risk patterns
were detected. Then, the population base of 540 villages
in the region was analyzed for six census periods (1977-
1987-1997-2007-2012-2017). It was done by collecting
data about the severity, frequency of hazards and level of
rural resilience. The data collection was performed with
a specific questionnaire on the environmental hazards of
the region.

3. Results

The results show that 250 villages have a zero or nega-
tive population growth. The southern and northern re-
gions are severely vulnerable. The final risk map of the
region obtained through the combination of hazard sets
showed that as much as 47% of the area is situated in a
high-risk zone, which includes 67 villages.

4. Discussion

The villages at risk have a population growth rate of
less than one, making the settlement situation very vola-
tile. As many as 123 villages are located in the high-risk
area, which accounts for 39% of the district of Khosf and
Birjand. Also, 14 percent of the area is at the risk of turn-
ing into being risky. The number of unstable villages in
this area is 60.

5. Conclusion

Environmental hazards such as drought, earthquake,
flood, dust and frost as the factors that lead to the instabil-
ity of villages and the migration of their population. The
results of this study reveal the vulnerable zones in the ex-
amined area. The villages there, indeed, have the highest
degree of volatility in terms of population growth as well
as migration. The villages with a poor economic status
and fully livelihood-dependent villages have experienced
gradual depletion through the emigration of their inhabit-
ants. As a matter of fact, most rural areas of the province
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are exposed to environmental hazards in unstable regions.
They totally exceed 83.1% of the villages. In this case,
villages with agriculture and livestock husbandry as their
main ways of living are more vulnerable. The most im-
portant factors of rural instability in the region are the
change in the aquifer status and the problem of supplying
drinking water resources.
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