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Article Info ABSTRACT
Article type: Climate fluctuations are a fundamental and unavoidable challenge in the
Research Article present era, with widespread impacts on all aspects of the environment;

aquifers, as vital resources, are affected by these changes. This study
examines the impact of climate fluctuations on the Chadegan Plain aquifer
of Iran. For this purpose, the groundwater level was examined as the main
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Accepted 25 May 2026 from the 12 piezometric wells in the region, and the highest rate of

groundwater level drop occurred in these two wells during the time periods
2015-2018 with nine meters and 2006-2011 with 18 meters, respectively.
Evaluation of the wells in the study area with the GRI index shows the good
performance of this index in the Chadegan plain. The results showed a
decreasing trend in the GRI index values during the time periods 2006-2011
and 2015-2018, and the highest degree of GRI drought in the wes of
Chadegan well and Se Rahe Ghorghor well was recorded with values of -2.47 in
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Keywords: 2018 and -2.54 in 2011, respectively. Also, the Spearman nonparametric test
GRI Index was used to evaluate the correlation between the meteorological drought
Groundwater Level Fluctuations index SPI and the hydrogeological drought index GRI. The results indicated
Spearman Nonparametric Test no significant trend, and the main reason for the drop in groundwater level
SPI can be attributed to human factors.
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Table 1. Specifications of meteorological stations and piezometric wells

Type Name Code Latitude Longitude Elevation sea level
Weather station Chadegan 99452 32.757 50.65 2175
Weather station Kalbali 131210 32.828 50.71 2350
Piezometric wells Se rah Ghorghor 4211 32.86 50.59 2309

Piezometric wells West of Chadegan 4211 32.78 50.61 2156
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Figure 1. Geographic location of the Chadegan Plain with stations and wells
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Table 2. Classification of drought and wetness based on GRI and SPI values

Classes Precipitation characteristics GRI index values SPI index values
1 Severe Wetness >2 >2
2 Very Humid 1.5to 1.99 1.5t0 1.99
3 Moderate Wetness 1to 1.49 1to 1.49
4 Weak Wetness 0.5 to 0.99 0.5 t0 0.99
5 Normal 0.49 to -0.49 0.49 to -0.49
6 Weak Drought -0.5t0-0.99 -0.5t0-0.99
7 Moderate Drought -1to-1.49 -1to-1.49
8 Severe Drought -1.5t0-1.99 -1.5t0-1.99
9 Very Severe Drought -2< -2<
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Figure 2. Correlation of the GRI index and groundwater level in two wells
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Figure 3. Correlation of groundwater level in March and total annual precipitation
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4 The SPlin 12 Monlhly Time scales
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Figure 4. Changes in the SPI index over 12, 24, and 48-month timescales - Kalbali Station
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Figure 5. Correlation of GRI and SPI indices with different time scales - Se rah Ghorghor well
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Table 3. Correlation of GRI and SPI indices on an annual time scale in west of Chadegan

2002-2023

Spi-9 Spi-12 Spi-18 Spi-24 Spi-48

0.26 0.34 0.34 0.39 0.29 no lag
0.21 0.26 031 0.39%* 0.32% lag 6
0.26 0.25 0.27 0.39%* 0.36%* lag 12
0.14 0.17 0.18 0.23 0.31 lag 18
0.1 0.06 0.13 0.14 0.25 lag 24
0.09 0.05 0.07 0.08 0.22 lag 30
0.06 0.03 0.07 0.003 0.15 lag 36

Table 4. Correlation of GRI and SPI indices on a monthly time scale in west of Chadegan

2002-2023

Spi-9 Spi-12 Spi-18 Spi-24 Spi-48

026 034 034 0.39 0.29 no lag
0.23 031 0.33 0.37 0.28 lag 1
0.22 0.30 0.32 0.35 0.28 lag 2
021 0.29 031 0.36 0.29 lag 3
021 0.28 031 0.37 0.30 lag 4
0.20 027 031 0.38 031 lag 5
021 0.26 031 0.39%* 0.32%* lag 6
0.22 0.25 031 0.40%* 0.33% lag 7
021 0.24 0.30 0.40%* 0.34%% lag 8
0.23 0.24 0.29 0.39%* 0.35%* lag 9
0.24 0.24 0.29 0.39%* 0.35% lag 10
0.25 0.25 0.28 0.39%* 0.36%* lag 11
0.26 0.25 027 0.39%* 0.36** lag 12

**: Correlation is significant at the 0.01 level.
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Table 5. Decline Rate of Selected Wells in the Chadegan Aquifer

Statistical Period Years Years Years
Well 2006-2011 2015-2018 2019-2022
Se rah Ghorghor 18 meters 7 meters 9 meters
West of Chadegan 6 meters 9 meters 5 meters
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