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Abstract

Drought as a climatic event can cause a challenge with water resources, and its results
is not limited to arid and semi-arid areas, and can be seen in any region and in any
season. In this research the Standard Precipitation Index (SPI) was applied to
investigate the meteorological drought based on data of 15 stations in time scales of 3,
6, 12, 18 and 24 months. In order to evaluate the changes in the groundwater level,
water levels of 35 piezometric wells with a common statistical period of 29 years (1985-
2013) were used. The results showed that all stations have experienced drought in some
way. Most of the droughts are close to normal and moderate, and severe and very severe
droughts have occurred far less in the region. In this research, it was found that drought
has an effect on groundwater resources with a delay of 3 months. In this research, the
highest correlation between the SPI and the average level of groundwater in a 24-month
time scale in Nemarstag, Mian-Dasht and Babolsar stations is at the 95% level and in
other stations at the level 99% is significant. The regression relationship between SP124
stations and the average groundwater level showed that among the stations in the study
area, Sorkhrood station had the largest share of precipitation with a determination
coefficient of 42.3% of the variance of the average water level in the area and 57.7% is
affected by other factors.

1. Introduction

Drought is a situation of lack of precipitation and increase in temperature that can occur in any climate
and has different types including agricultural drought, hydrological drought and meteorological
drought. Since human activities and ecosystem health depend on adequate and reliable water resources,
drought is a serious threat to the environment and society (Bari et al., 2011). Han et al. (2021) addressed
the impact of meteorological drought on groundwater resources. They used the Standardized
Precipitation Index (SPI) and the Groundwater Storage Anomalies Drought Severity Index (GWSA-
DSI) to describe meteorological and groundwater droughts in the Xijiang River Basin (XRB), China.
Their results showed that GWSA-DSI can reliably detect groundwater drought events and the
propagation time from meteorological drought to groundwater dryness ranges from 8 to 42 months.
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2. Materials and Methods
The Haraz watershed is located in the north of Iran. The area of this watershed is 328527.2 ha. In this

research, the monthly rainfall data of 15 stations were used. First, the monthly rainfall data was
examined and tested for homogeneity using the Run test method. Then, the statistical imperfections of
the data were reconstructed using the method of differences and ratios. In the next step, the monthly
rainfall values of each station were calculated for each of the desired time scales and the cumulative
rainfall values in each time series were fitted to the gamma distribution. Finally, this distribution was
transformed into a normal distribution (McKay et al., 1993). In order to determine the impact of
droughts on groundwater resources in this region, the water level data of 35 piezometric wells with a
common statistical period of 29 years from 1985-2013 were used.

3. Results

Islamian et al. (2009) point out that regarding the results obtained from the correlation coefficients
between the standardized precipitation index and the average groundwater level, as the time scale of the
standardized precipitation index in the region increases, its correlation with the average groundwater
level increases. In this research, the highest correlation between the standardized precipitation index
and the average underground water level in a 24-month time scale in Nemarstag, Mian-dasht and
Babolsar stations is at 95% and in other ones at 99% is significant.

4.  Discussion and Conclusion

The degree of vulnerability of each station to the frequency of droughts was investigated separately for
the stations, and the relative frequency and frequency of drought events in each of the stations was
obtained. Most of the droughts are close to normal and moderate, and severe and very severe droughts
have occurred far less in the region, which is consistent with the results of (Yanjan, 2012).
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