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Accepted :05/09/2020 © Drought as the most perilous natural disaster is a climatic disorder, Which in addition to water
quality affects product performance. Therefore, for the long-term planning, the climatic condition
of the regions should be determined. According to this approach, in the present study, the effects of
drought on surface water quality (salinity) and the effects of drought and salinity on net income of
farmers were studied. For this purpose, firstly, using the SPI index of drought classes in the region
was determined, then using the QUAL2K model, simulation of salinity in the Taleghan River was
studied. Then, using the Ricardian approach in the form of panel data, were evaluated the effects of
climate variables, salinity, economic variables and their interactions on net income of farmers. The
results of the QUAL2K model show that the occurrence of drought has a direct and nonlinear
relationship with surface water quality. So, with decreasing river debit during moderate, severe and
very drought periods, salinity decreases by 20.51, 41.27 and 57.77%, respectively. According to
the results of the Ricardian model, salinity and temperature variables have a negative relationship

Eae:gvgggi' with the net inpome of farmers and precipitation has a positive relationship with net income. The

' results of net income changes of farmers based on drought and water quality also showed that
Drought, during droughts average, severe and very severe, net income was reduced by 17.71, 32 and 42.43
Water Quality, percent. It is recommended to determine the cultivation pattern of the area based on net income of
Qazvin plain. farmers in order to prevent farmers from lowering their income during drought classes.
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Extended Abstract dangerous natural disaster, affects a wide range of
climates&ecosystems(Chenar,2010:17).Geographical
areas affected by drought have increased sharply in
the last four decades and the agricultural sector is
most affected by this climatic phenomenon due to
extensive interactions with the environment
(Khalilianetal.2014: 292).

This phenomenon is one of the costly natural
disasters by reducing the yield of agricultural

1- Introduction

rought is a type of climatic anomaly
that has adverse effects on plants,
animals, ecological environments
and human populations (Wilhite and
Wood, 2001: 18) and as the most
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and economic losses (Chakoshi, 2000: 28). There are


https://dx.doi.org/10.22111/j10.22111.2021.6170

Geography and Development [0 96

Summer 2021, Vol 19, Num 63

different types of drought and it can be divided into
four categories: climatic, hydrological, agricultural
and socio-economic (Sobhani Nasab, 2009: 796).
Drought occurs slowly and has several effects on
various resources and sectors, including water,
agriculture and natural resources (Malekinejad and
Soleimani Motlagh, 2011: 62; Shafiei et al., 2011: 2)
and one of the most important effects drought is a
decrease in water quality. In drought and water
shortage conditions, water quality conditions usually
become more critical because pollution loads do not
decrease as the discharge decreases.

2-Material and Methods

Taleghan River originates from the Kandovan and
Kahar Bozorg mountains in the north of Tehran and
then joins the Alamut and Andaj rivers to form the
Shahroud River and flows into the Taleghan Dam.
The water of this dam is used to supply water to the
irrigation network of Qazvin plain.

In the present study, first the drought periods were
determined using SPI index and the salinity of water
during droughts was simulated using the QUAL-2K
simulation model. Then, using Ricardian approach,
the effects of salinity and drought (reduced rainfall)
on agricultural land rents were determined.

3-Results and Discussion

Since river water quality is affected by discharge and
rainfall, SPI index was used to determine drought
years for water shortage conditions. Based on this
index, the years 2016-17, 2009-10, 1999-2000 and
2008-09 were selected as normal, moderate drought,
severe drought and very severe drought, respectively.
Using QUAL2K Model, EC simulation was
performed in the mentioned years. As expected, the
simulation results showed that the EC is a function of
its discharge and in addition to the discharge, the
amount of runoff in the river also affects the salinity
of the river. The results showed that EC increased by
20.5, 41.3 and 57.8% during the periods of moderate,
severe drought and very severe drought condition,
respectively.  Accordingly, precipitation during
periods of moderate drought, severe drought and very
severe drought decreases by 31.581, 44.033 and
51.331%, respectively. Then, using Ricardian
function, the effects of salinity and drought (rainfall
reduction)onagricultural land rents were investigated.
The results show that salinity has a negative effect
and rainfall has a positive effect on agricultural land

rents. Therefore, increasing salinity and decreasing
rainfall during droughts leads to a decrease in
agricultural land rents and during moderate, severe
and very severe droughts decreases by 17.71, 32 and
42.43%, respectively.

4-Conclusion

Due to the importance of drought and salinity and its
effect on the agricultural sector, this study aims to
investigate the effect of rainfall and salinity variables
during droughts on agricultural land rent (net
income) of selected crops (wheat, barley, corn and
beet) using Ricardian method during the 2001 to
2016. The results of QUAL2K model show that the
quality of Taleghan river is a function of its
discharge, so that with the onset of drought periods
and decrease in discharge, water salinity increases.
Also, due to the importance of the effects of
temperature, precipitation and salinity on agricultural
products, the effects of climatic variables
(temperature and precipitation) and water quality
(salinity) on agricultural land rents were investigated.
The results of this study show that temperature
variables have a negative effect, precipitation has a
positive effect and salinity has a negative effect on
agricultural land rents. Also, agricultural land rents
are greatly reduced and in general drought and water
quality reduction can have serious risks to farmers'
incomes.

Keywords: Land Rent, Drought, Water Quality,
Qagzvin plain, Ricardian Approach.
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