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Table 1- A summary of synoptic stations and their long-term annual mean meteor ological variables
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1- Standardized Precipitation Index
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Table 3- Results of correlation coefficient among SPEI, SPI and RDI indicesin annual period at selected stations
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Table 4- Results of humidity condition trends based on SPEI index and M-K test in monthly periods at given stations
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Introduction: Drought is a recurrent feature of climate that caused by deficiency of precipitation over time.
Due to the rise in water demand and alarming climate change, recent year’s observer much focus on drought and
drought conditions. A multiple types of deficits and relevant temporal scales can be achieved through the
construction of a joint indicator that draws on information from multiple sources and will therefore enable better
assessment of drought characteristics including return period, persistent and severity. The Standardized
Precipitation Evapotranspiration Index (SPEI) combines information from precipitation and temperature in the
form of water surplus or deficit according to Standardized Precipitation Index (SPI). Rainfall over some regions
of Iran during some resent year was below average while mean and maximum temperatures were very high
during this period, as was evaporation. This would suggest that drought conditions were worse than in previous
recent periods with similarly low rainfall. The main objective of this study is to assess the influences of humidity
on the SPEI index and investigate its relation with SPI and Reconnaissance Drought Index (RDI) over six
different climatic regions in Iran.

Materials and Methods: Iran has different climatic conditions which vary from desert in central part to
costal wet near the Caspian Sea. In this study the selection of stations was done based on Alijani et al (2008)
climatic classification. We chose 11 synoptic stations from six different climatic classes including costal wet
(Rasht and Babolsar), semi mountains (Mashhad and Tabriz), mountains (Shiraz and Khoram Abad), semi-arid
(Tehran and Semnan), arid (Kerman and Yazd) and costal desert (Bandar Abas). The Meteorological datasets for
the aforementioned stations were obtained from the Iran Meteorological Organization (IRIMO) for the period
1960-2010. The compiled data included average monthly values of precipitation, minimum and maximum air
temperature, mean relative humidity, sunshine hours) and wind speed at 2 m height. A probability-based overall
water deficit assessment was achieved from multiple drought-related indices (i.e. SPEI, SPI and RDI). The
humidity conditions were monitored for given stations based on each index during annual, short term (1, 3 and 6
months) and long term (9 , 12, 18 and 24 months) periods. This research further examine the Locally Weighted
Scatter plot Smoothing (LOWESS) graphical method and nonparametric Man- Kendal test to evaluate the trends
associated with humidity deficiency in annual and monthly time scales during 51 years period (i.e. 1960-2010).

Results and Discussion: Our results revealed that the maximum correlation between SPEI index with
indices of SPI and RDI was achieved in the coastal wet region and with a declining trend in relative humidity
condition in the rest of the regions, this correlation is down over both short- and long-term periods. A
comparison between SPI and SPEI also performed that the SPI index was able to reflect prolonged drought over
the costal wet region where it showed significant inconstancy in desert and semi desert regions. SPEI result
suggested substantial deficiencies in relative humidity at the beginning of 1997 during long term period which
indicated an increasing trend of drought statues during last decades. Overall, according to the results of SPEI
index in 1month periods monthly drought assessment showed a declining trend in drought magnitude during
autumn, winter and spring season months (October to June) at investigated stations excepts Tehran and Shiraz
stations and with a potential deficiency in relative humidity conditions. Unlikely, annual trend showed increasing
trends in drought frequency and persistent over last decade.

Conclusion: Our results can be summarized as below:

Focusing on various types of deficits, the result of humidity based deficiencies indicated that for semi-
mountains, mountains, semi-arid, arid and costal desert regions the period of 1997 to 2010 has a large total
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moisture shortage over all climatic regions. Most of the climate stations showed moisture deficits (decline
trends) during October to June (9-month) at many stations expect Tehran and Shiraz stations which revealed a
significant increasing over 51 years. We recommend using SPEI index for arid and semi-arid regions because it
includes temperature variability in drought model so it reflects drought conditions better than other indices.
Furthermore, three drought indices (i.e. SPEI, SPI and RDI) have similar sensitivity to water deficits over wet
climatic regions; therefore, each of those indices can be used.
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