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Table 1. Geographical and climatic specifications of the stations of interest.
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Figure 1. Geographic situation of the selected synoptic stations in Iran.
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Figure 2. Percentage of rainfall and air temperature missing data at daily scale in the selected stations for the

period 1966-2005.
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Figure 3. Variations of average annual air temperature and trend line fitted to data in the stations of interest

during 1966-2005.
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Table 2. Classification of drought severity based on PDSI.
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Figure 6. Comparison of the original and calibrated PDSI series in the stations of study.
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Figure 6 (Continued). Comparison of the original and calibrated PDSI series in the stations of study.
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Figure 6 (Continued). Comparison of the original and calibrated PDSI series in the stations of study.
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Abstract

Background and Objectives: Today, drought indices as the appropriate tools for management
actions and exposure to drought, has been widely used around the world. Application of some
indicators, particularly the physical-based indicators such as Palmer drought severity index
(PDSI) in a new area may need to be calibrated first. The aim of this study is to calibrate Palmer
Drought Severity Index (PDSI) under the climatic conditions of arid and semiarid regions of
West and South West of Iran and to compare that with the original version of the Palmer Index.
Materials and Methods: Required input data are values of the monthly mean temperature and
monthly total precipitation from nine synoptic stations in West and South-West of Iran were
collected for the period 1966-2005. The selected stations cover the elevation range 6.6 m
(Abadan) and 2048.9 m (Shahrekord). The annual average air temperature ranges between 11.8
degree Celcius (Shahrekord) and 25.4 degree Celcius (Abadan and Ahwaz). The annual average
precipitation ranges between 555.3 mm (Kermanshah) and 164.6 mm (Abadeh). Quality of data
was controlled with different methods and the Plamer index's coefficients were regionally
calibrated based on data gathered for the west and southwest of the country.

Results: While precipitation data of all selected stations were homogeneous, the air temperature
data were nonhomogeneous at some stations. Based on statistical tests, it was identified that the
40-year period is enough for drought monitoring and analysis. Variations of the original
Palmer's series were similar to the calibrated one. However, the calibrated Palmer index had
the fluctuations heavier than the original one, so that the first computed the depth of
drought/nondrought periods severe than later one. Difference between the original and
calibrated Palmer's indices appeared for the nondrought periods rather than drought periods. At
all stations of interest, the calibrated Palmer's index predicted more frequency for extreme
drought/nondrought classes in comparison to the original one.

Conclusion: The results showed although there was not have much difference between the main
coefficients of calibrated Palmer index and the original version of that, but due to the large
difference between the monthly weighting factors and the calibrated version of the main series
of calibrated version and initial, there are significant differences. In addition, it was found that
the equations of severity - duration of drought phenomena and frequency of different classes of
drought and non-drought, there are significant differences between the initial version and
calibrated versions in the selected stations.

Keywords: Palmer drought severity index (PDSI), Calibration, Arid and semi-arid climate,
Drought characteristics
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