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Evaluation of the impacts of climate changes and drought on Water
Poverty Index in Fasa Plain

Nabeallah Yazdi!, Seyed Nematollah Mousavi?, Abdoulrasool Shirvanian?, Abdol Rassoul Zarei*

Abstract

Climate changes and the occurrence of droughts with different intensities, improper water
resources management, overuse of water resources and not paying attention to the water balance
of these sources, has caused a water crisis in recent decades. Accordingly, in this research, the
status of surface and subsurface water resources in Fasa plain during 2008-2018 using Water
Poverty Index (WPI) based on five weighted components include resources, availability,
capacity, consumption and environment was assessed. Then, considering the importance of
climate changes and droughts occurrence with different intensities on water resources, the
correlation coefficient between the climate changes and the drought changes in annual time
scale and WPI was used to assess the effects of climate changes and droughts occurrence on
WPI in the study area. The results showed that water resource consumption and the water
resource capacity indices had the highest and the least roles in WPI (respectively). According
to the results, WPI vary from 0.297 to 0.678 in the study area and the worst situation of WPI
has occurred in Fasa plain in 2013. Results indicated, the WPI in Fasa plain at the short term is
more dependent on drought changes (Compared to climate changes) . Finally, it is suggested to
tackling water poverty in the Fasa Plain, the management of water resources consumption of
this plain, especially in drought conditions, it is very important.

Keywords: Water Poverty Index, climate changes, drought changes, consumption of water
resources, Fasa Plain
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Assessing the Effects of Climate and Drought Changes on the Water
Poverty Index in the Fasa Plain

Nabeallah Yazdi!, Seyed Nematollah Mousavi?, Abdoulrasool Shirvanian?, Abdol Rassoul Zarei*

Abstract

Introduction: The climate changes and sequential drought occurrence with different
intensities, improper and inefficient use of available water resources including surface and
subsurface resources, inappropriate water resources management, over-harvesting from the
water resources and not paying attention to the water balance of water resources (discharge and
recharge) and so on, It has caused various challenges in the field of water supply and demand
management, as well as equitable development and environmental protection. Water scarcity
and its challenges are one of the biggest challenges of the present century and one of the most
important fundamental issues in the global arena. In recent years, various indicators have been
presented to study the climate conditions, drought situation, and other dimensions related to
water resources worldwide.

Methodology: In this study using the Water Poverty Index (WPI) based on five weighted
components including resources, availability, capacity, consumption, and environment, the
conditions of surface and subsurface water resources in the Fasa plain from 2008 to 2018 has
been assessed. The entropy weighting method was used to determine the weight of each
component. In the next stage, according to the importance of the role of the climate changes
and droughts occurrence with different intensities on water resources, using the values of the
correlation coefficient index, the correlation between the climate changes and the drought
changes and WPI in the study area was assessed. The UNEP and SPEI indicators were used to
assess the climate conditions and drought conditions, respectively.

Discussion and Conclusion: The results showed that the water resource consumption index
and the water resource capacity index had the highest and the least roles in the water poverty
index (respectively). According to the results of this study, The WPI in the Fasa plain varies
from 0.297 (in 2013) to 0.678 (in 2009) and the worst situation of the water poverty index in
the Fasa plain has occurred in 2013. Based on the results of the UNEP climate index, in the
selected period of time, the years 2015 and 2016 with the UNEP index values equal to 0.279
and 0.027 were the wettest and driest years, respectively. The results indicated that the UNEP
index had been a non-significant upward trend in the period 2008 to 2018. Based on the results
of the SPEI drought index, in the selected period of time, the most severe drought occurred in
2016 (with the SPEI index equal to -3.925), on the other hand, the most severe wet season
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occurred in 2015 (with the SPEI index equal to 3.483). The results indicated that the SPEI index
had been a non-significant downward trend in the period 2008 to 2018. The results correlation
coefficient between the water poverty index and UNEP and SPEI indices indicated that the
correlation between the poverty index and drought is more than the correlation between the
poverty index and climate changes in the short-term. The correlation coefficient between the
poverty index and UNEP and SPEI was -0.039 and 0.414, respectively. Finally, it seems, for
tackling the water poverty in the Fasa plain, the management of the water resources
consumption of this plain, especially in drought conditions, is very important. Therefore, in
order to reduce water consumption in the Fasa plain, it is necessary that the methods with
governance pressures for reducing the pressure in water resources should be replaced with
demand management methods. In this regard, the reduction of pressure on water resources can
be implemented as a phased program. As in the first phase, the target is to protect water
resources and in the second phase, the target is to develop water resources to deal with
unpredicted conditions of drought and climate change.

Keywords: Water Poverty Index, climate changes, drought changes, consumption of water
resources, Fasa Plain



