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Abstract 
In this research, SPEI (standardized precipitation and evaporation index) was used as an alternative 

index to SPI to study drought in warm southern coastal regions of Iran. Drought has a multi-scale 

nature that can be analyzed in time scales via analysis of precipitation and temperature data. 

Therefore, data were colected from 105 synoptic stations in Iran in 2015;  Respective station SPEI 

and SPI coding and calculations analyzed in  three-month increments.and values of the SPEI and 

SPI compared against  drought zonation patterns in Iran. Comparison of drought zonation patterns 

reveals that in the three seasons of fall, winter and spring, the SPI and SPEI patterns are nearly the 

same, but the severity of wet and dry years based on the SPI and SPEI are more pronounced in 

similar regions, respectively. However, in summer, the SPI and SPEI indices are very different for 

the central and southern coasts of Iran, specifically, for the Hormozgan and Bushehr provinces. In 

the central and southern regions, increased precipitation and temperature is encountered, but the SPI 

and SPEI indices show wet and dry years, respectively. It appears that increased temperature and 

intensity of evapotranspiration in the southern coastal region of the country (the Persian Gulf and 

Oman Sea coasts) affects the area severely and that proper precipitation in summer cannot 

compensate for insufficient rainfall during the previous months or years. Therefore, effects of 

temperature and evapotranspiration play a major role in determining the severity of dry or wet years 

in southern coastal regions of Iran; Thus, precipitation is not the only determinant of drought in this 

region. 

 

Keywords: Drought, Standard precipitation and evapotranspiration index (SPEI), Standard 

precipitation index (SPI), Persian Gulf coasts, temperature and precipitation anomaly 

 

1. Introduction 

Drought is one of the main natural causes of 

environmental, economic and agricultural damage 

(Burton et al. 1993; Wilhite and Glantz 1985), and 

for this reason, many attempts are made to develop 

drought monitoring methods. Objective indices are 

often used in drought monitoring, but considering the 

subjective concept of drought, it would be too 

difficult to provide a unique and universal definition 

for drought (Heim 2002). To make drought 

monitoring quantitative, many indices are developed 
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in 20th century (Du Pisani et al. 1998; Heim 2002; 

Keyantash and Dracup 2002). In recent years, great 

efforts are made to develop new indices for drought 

and improve upon old ones (Keyantash and Dracup 

2004; Tsakiris et al. 2007). Most of the studies on 

monitoring systems are conducted using the Palmer 

Drought Severity Index (PDSI), which is based on 

the soil moisture balance equation (SMBE) or the 

SPI and on probabilities of precipitation (McKee et 

al. 1993). 

The problem of drought as a multi-quantity 

phenomenon is generally accepted. McKee et al. 

(1993) explained the multi-quantity characteristic of 

drought with regard to applicable water resources, 

which include soil moisture, surface water, snow 

packs and water reservoirs. Drought indices must 

also be accompanied by a specific time scale, and 

therefore, the adoption of the SPI is welcomed 

(Guttman 1998; Hayes et al. 1999). Some studies 

show variability of this index when considering 

parameters, such as soil mixture, river discharge, 

reservoirs, plant operations and production in various 

time scales (Szalai et al. 2000; Vicente-Serrano and 

Lopez-Moreno 2005; Patel et al. 2007; Vicente-

Serrano 2007; Khan et al. 2008). The main criticism 

of this index is that the calculations are based solely 

on precipitation data and that other variables, such as 

temperature, evapotranspiration, wind speed and the 

water holding capacity of soil are ignored. However, 

studies have shown that temperature increase 

significantly affects drought severity.  

Abramopoulos et al. (1988) used the general 

circulation model (GCM) to show that up to 80% of 

precipitation may be spent in evapotranspiration; 

consequently, they emphasized the importance of 

other variables, including temperature and 

evapotranspiration. The same response of the PDSI 

to similar changes in temperature and precipitation 

confirm the important role of temperature in 

determining drought (Hu and Wilson 2000). The role 

of temperature in drought severity is more 

detrimental than that of reduced precipitation. For 

this reason, the SPEI (Vicente-Serrano et al. 2010) is 

used as a good index for considering 

evapotranspiration effects, in addition to 

precipitation. Potop and Mozny (2011) assessed the 

new SPEI in the Czech Republic and showed that the 

index is efficient in determining drought severity and 

to study the possibility of drought occurrence during 

the next five decades. Labudova et al. (2014) 

compared the SPI and SPEI using Consortium for 

Small Scale Modelling (COSMO) in two basins in 

the Czech Republic and concluded that there is a low 

correlation between the two indices in the southern 

Czech Republic in a three-month interval. They also 

emphasized the important role of evapotranspiration 

during summer drought in this region. In addition, 

Tomros and Menzel (2014) analyzed drought 

situations in the present and future in Jordan and 

showed that the 6-month SPEI has the highest 

correlation with estimated soil moisture and that the 

SPEI is the best index for determining yearly 

changes of the normalized difference vegetation 

index (NDVI). Stagge et al. (2015) also compared 

the distribution of the SPI and SPEI drought indices 

in Europe. They recognized two-parameter gamma 

distributions and general limit values suitable for the 

SPI and SPEI, respectively. In addition, studies in 

Iran revealed that the role of evapotranspiration is 

highly effective in predicting drought severity 

(Tajbakhsh et al. 2015).  

Recent studies on the effects of drought have 

demonstrated the harmful effects of drought stress 

induced by high temperatures with regard to 

agricultural production and tree loss (Martinez-

Vilalta et al. 2008). The damage observed in Central 

Europe during the summer of 2003 is one of the 

clearest examples of these effects (Rebetez et al. 

2006). Temperature has increased in the last 150 

years (Jones and Moberg 2003; Sheffield and wood 

2007), and according to world climate models, water 

shortages, increased evaporation and severe drought 

 [
 D

ow
nl

oa
de

d 
fr

om
 jp

g.
in

io
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                             2 / 16

http://jpg.inio.ac.ir/article-1-556-en.html


Journal of the Persian Gulf (Marine Science)/Vol. 7/No. 26/ December 2016/16/57-72 

59 

are expected. Hence, it seems that temperature 

increase has a significant impact on the 

establishment and strengthening of drought 

conditions. That is why some studies have tended to 

investigate effects of temperature increase with 

regard to the role of evaporation in drought 

developments. With this attitude, drought in Iran is 

studied in a hot year, in order to investigate the 

probable impact of temperature on the country's 

drought situation. Sseasonal anomalies in 

temperature, sea level pressure and humidity at 2 m 

height and levels of 500, 700 and 850 hPa are 

compared between 2015 to those in a 30-year period, 

from 1961 to 1990 to reviewe Iran's humidity and 

temperature anomalies. 

2. Material and Methods 

Studies in Iran are concentrated in the range of 44 

to 67 degrees east longitude and 25 to 40 degrees 

north latitude. Figure 1 depicts Iran’s geographical 

location. The country is relatively broad with various 

climates in the arid and semi-arid belt of the globe. 

The weather is mild and rainy in the Caspian Sea 

margin due to the Caspian Sea and Alborz mountains 

in northern Iran, which create favourable weather 

patterns that transfer moisture to the rest of the 

country. In contrast, the presence of the Zagros 

Mountains in western Iran creates major weather 

flows in the western part of the country. The regions 

to the east of the Zagros Mountains and south of the 

Alborz Mountains possess an arid and hot climate 

and are covered by the Kavir and Lout deserts. On 

the other hand, cumulative rainfall and temperature 

data are considered for 105 synoptic stations in Iran. 

They consist of metrological information reports 

registered at least for a 30-year period. These data 

are collected to assess the drought using SPI and 

SPEI indices, using the three-hour data in synoptic 

stations. Positions of 105 stations used in this study 

are depicted in Figure 1.     

 

 

Fig 1: Geographical location and heights of the 105 under study stations (solid red circles)     
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The year 2015 was registered as the hottest year 

according to the World Meteorological Organization 

(WMO) (WMO 2016). Based on past studies,  the 

hottest year on record was due to changes in world 

climate, which is rooted in the ever-increasing 

production of greenhouse gases and the occurrence 

of a very strong El Nino in 2015 (Tollefson 2016). In 

order to better and more accurate evaluation of the 

country's warm and dry conditions in 2015 relative to 

long-term average (1961-1990), the anomalies of 

three parameters of two-meter temperature, humidity 

at two-meter height and sea level pressure are 

measured in the lower atmosphere, using reanalysis 

data NCEO/NCER (Kalnay et al. 1996) and with 2.5 

degree resolution. On the other hand, in upper levels 

of atmosphere (including 500, 700 and 850 hPa), the 

same process is repeated for anomalies of 

geopotential height, humidity and temperature, in 

order to study situation of the total column from the 

viewpoint of temperature and humidity changes. 

Regarding humidity anomaly in the country and 

based on the collected data, the year 2015 was 

selected for this study and comparison of SPI and 

SPEI indices in Iran. In other words, the pattern of 

these indices represents the effects of temperature 

and humidity together to determine the severity of 

drought. 

The total precipitation and the mean temperature 

data from 105 synoptic stations were obtained from 

the Iran Meteorological Organization. The statistics 

obtained from the stations encompassed the 30 years 

from 1961 to 1990. The Geographical Information 

System (GIS-version 10.2) was used to draw maps. 

The Inverse Distance Weighted (IDW) method was 

used for map interpolation. Although, in some 

papers, IDW method provides less precise results in 

precipitation interpolation due to the topographic 

effects problems, it is proposed instead of 

ANUDEM, Spline and Kriging (Yang et al. 2015).  

The SPI is measurable based on the long-term 

registered precipitation. The index was used for the 

first time by McKee et al. (1993). The long-term 

registered precipitation data are transformed into a 

probability distribution and then into a normal 

distribution, so that the average of the SPI is zero in 

the specific location and time period (McKee et al. 

1993; Banimahd and Khalili 2014, Mishra and Singh 

2010; Mostafazadeh et al. 2015). The precipitation 

probability distribution for a station follows a gamma 

distribution, which is a function of this distribution's 

probability density in the form of equation 1:  

 ( )  
 

   ( )
      

  
                                               ( ) 

Where x is variable, α and β are the shape 

parameter and distribution scale, respectively, and 

(α) Γ is a gamma multiplicative function, which is 

calculated as follows:  

                              (2)  ( )   ∫     
 

 

      

The maximum likelihood method is a suitable 

method to estimate gamma distribution parameters. It 

requires computer and repetitive algorithms. The 

Tom method is also one method for parameter 

calculation (Vicente-Serrano et al. 2009). Based on 

this method, the optimal coefficients of ∞ and β are 

calculated as follows:  

                                 (3)    
 

  
(  √   

  

 
 

                                 (4)    
 ̅

 
 

Where,     ( ̅)   
∑    ( )

 
 and n is the number of 

data points.  

Calculations in the SPEI are similar to those in the 

SPI, but the difference of precipitation and potential 

of evapotranspiration (PET) is applied instead of 
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precipitation values, which is an indicator of climatic 

balance of water. 

The calculation of the PET is difficult because of 

the involvement of numerous parameters, including 

surface temperature, air humidity, soil incoming 

radiation, water vapor pressure, and ground–

atmosphere latent and sensible heat fluxes (Allen et 

al. 1998). Different methods are proposed to 

indirectly estimate the PET from meteorological 

parameters measured at weather stations. According 

to data availability, such methods include physically 

based methods (e.g., the Penman–Monteith method; 

PM) and models based on empirical relationships, 

where PET is calculated with fewer data 

requirements. The PM method is adopted by the 

International Commission on Irrigation and Drainage 

(ICID), the Food and Agriculture Organization of the 

United Nations (FAO), and the American Society of 

Civil Engineers (ASCE) as the standard procedure 

for computing PET. The PM method requires large 

amounts of data because its calculation involves 

values for solar radiation, temperature, wind speed, 

and relative humidity. In the majority of regions of 

the world, these meteorological data are not 

available. Accordingly, alternative empirical 

equations are proposed for PET calculation, where 

data are rare (Allen et al. 1998). Although, some 

methods in general provide better results than other 

ones for PET quantification (Droogers and 

Allen2002), the purpose of including PET in the 

drought index calculation is to obtain a relative 

temporal estimation, and therefore the method used 

to calculate the PET is not critical. .,. Mavromatis 

(2007) recently showed that the use of simple or 

complex methods to calculate the PET provides 

similar results, when a drought index such as the 

PDSI is calculated. Therefore, Vicente-Serrano et al 

(2009) followed the simplest approach to calculate 

PET (Thornthwaite 1948), which has the advantage 

of only requiring data on monthly-mean temperature. 

Following this method, the monthly PET (mm) is 

obtained by: 

 

Where T is the monthly-mean temperature (°C); I 

is a heat index, which is calculated as the sum of 12 

monthly index values i, the latter being derived from 

mean monthly temperature using the formula 

  (
 

 
)      

m is a coefficient depending on I: m =6.75  

                                   ; 

and K is a correction coefficient computed as a 

function of the latitude and month,  

  (
 

  
)(
   

  
) 

Here NDM is the number of days of the month and N 

is the maximum number of sun hours, which is 

calculated using     

  (
  

 
)   

Where    is the hourly angle of sun rising, which is 

calculated using 

  =arcos (-tan        

Where   is the latitude in radians and   is the solar 

declination in radians, calculated using 

           (
   

   
)         

Where J is the average Julian day of the month. 

With a value for PET, the difference between the 

precipitation P and PET for the month i is calculated 

using 

           

Which provides a simple measure of the water 

surplus or deficit for the analyzed month. 
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The log-logistic distribution was chosen to model 

D (P - PET) values, and the resulting cumulative 

probabilities were transformed into a standardized 

variable. The distribution adapted very well to 

climate regions with different characteristics, 

independently of the time scale used to compute the 

deficits. Therefore, the log-logistic distribution was 

used to calculate the SPEI. So, the SPEI can easily 

be obtained as the standardized values following the 

classical approximation of Abramowitz and Stegun 

(1965), 

SPEI =W-
C0 C1W C2 W

2

1 d1W d2W
2 d3 W

3                              (5) 

Where   √     ( ) is for P≤0. 5 and P is the 

probability of higher values for D than the 

predetermined values. Values C0, C1 and C2 as well 

as d0, d1 and d2 are constant.  The SPEI is a standard

variable and can be compared with other SPEI values 

in location and time. The SPEI value equals zero, i.e. 

the values consistent with 50% probability are 

cumulative D value (Vicente-Serrano et al. 2009). 

3. Results and Discussion 

Results of comparing consistency of seasonal 

anomalies of temperature at two meters height and 

precipitation in 2015, relative to the long-term period 

of 1981-2010 and long-term averages are presented 

in Figure 2a. Temperature increased in the whole 

country with the highest anomaly of over 2.50C in 

the west of Iran. The situation continues more or less 

in the second month i.e. from April to June, so that 

the main nucleus of temperature increase experiences 

anomaly of over 2.50C, which extends to the central 

Iran. This increase is seen all over the country 

(Figure 2b). 

 

 

 

 

 

Fig 2b: is similar to Figure 2a, but it belongs to the 

months from April to June 

 Fig 2a: Anomaly of temperature (°C) from January to 

March 2015 relative to the average of 1961-1999 
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Fig 2d: is similar to Figure 2a, but it belongs to the 

months from October to December 

 

Fig 2c: is similar to figure 2-a, but it belongs to the 

months from July to September 

 

From July to September (Figure 2c), temperature 

drop is 1
0
C in the east, but other regions experience 

insignificant temperature anomalies. Just on the 

western edge of the country, one may observe 

anomalies over 2
0
C. In the fall (October to 

December), also no significant temperature 

anomalies are observed in the northern half of Iran,

however the changes increase in the southern half; so 

that the east Iran experiences about 1
0
C temperature 

increase (Figure 2d). 

Therefore, temperature increase is observed in 

Iran throughout the year, expect for the fall when 

negative temperature anomalies is too slight. The 

same pattern is true for precipitation (Figs. 3a, 3b, 

3c, 3d). 
 

 

 

 

Fig 3b: is similar to Figure 3a, but for 

the month from April to June 

 Fig 3a: Precipitation anomalies (mm/h) from January to 

March of 2015 relative to average of 1961-1999 
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Fig 3d: is similar to Figure 3a, but for the 

month from October to December 

 Fig 3c: is similar to figure 3-a, but for the 

Month from July to September. 

 

Figure 3a shows precipitation shortage in winter 

of 2015 (January, February and March) relative to 

long-term average, in most of the country regions. 

Just in the Northwest of Iran, an increase of 2 mm/h 

precipitation is observed. In the western Iran and 

some central region of the country, one may observe 

1.5 mm reduction of precipitation, and this reduction 

is too slight in other regions (-0.3 to +0.5 mm/h). 

From April to June, temperature reduction is 

observed all over the country, too. The highest 

change happens in Northwest with 2 mm/h (Figure 

3b). The same situation continues for the months 

from July to September. Of course, precipitation 

reduction is not considerable. As you see in Figure 

3c, a very slight change (0.5 mm/h) has happened in 

Northwest of the country. Other regions do not 

experience any increase any increase of precipitation. 

The only season with increase of about 1 mm/h in 

the west of Iran is the fall from October to December 

(Figure 3d). Moreover, in other regions of the 

country, slight changes tend to reduction pattern. 

This precipitation situation in 2015 is accompanied 

by a temperature pattern (Figure 2), which is mainly 

an increasing one and shows dry and hot condition of 

the country. Therefore, the authors studied 

temperature effects on drought, in addition to 

precipitation indices. The patterns are consistent in 

the fall (Figures. 4a and 4b) for wet years, but the 

SPI patterns (Figure 4a) are more severe. In 

Northwestern Iran (including the East and West 

Azerbaijan provinces) and in the Razavi Khorasan 

province, very severe and severe wet years are 

depicted, respectively. Concerning severe drought, 

the SPEI reveals severe and very severe drought in 

central Iran, specifically in Qom and north of the 

Isfahan province. Moreover, less severe and 

extensive drought is detected in South Isfahan, 

Southern Khorasan, Semnan and the Golestan 

provinces. Meanwhile, the SPI reveals a normal 

condition in central Iran (Figure 4 a).    
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Fig 4b: Quarterly SPEI for the three months 

of fall ending in December 2015 

 

Fig 4a: Quarterly SPI for the three months 

of fall ending in December 2015 

 

As shown in Figure 5a, mild and high droughts are 

observed in some provinces in western Iran, and in 

Kurdistan, Kermanshah and, to some extent, 

Bushehr, very severe drought is observed. In other 

areas, the situation is normal. A severe wet year is 

seen only in the most northern parts of the country, 

including West Azerbaijan and the centre of Kerman. 

The same pattern is depicted based on the SPEI 

(Figure 5b). This pattern is generally similar to the 

SPI pattern (Figure 5a), but differs in some areas 

with regard to severe wet years and especially 

drought. As observed in Figure 3b, a wet year in 

northern West Azerbaijan and Ardabil and in the 

centre of Kerman appears, but its severity has 

declined to a mild wet year. In the central parts of the 

country, including Yazd, South Khorasan and 

Isfahan, drought severity increased from mild to very 

severe conditions. In the western parts (Kurdistan, 

Kermanshah, Hamadan and Bushehr) drought 

severity did not change, but instead, drought covered 

a wider range.    

 

 

Fig 5b: Quarterly SPEI for the three months 

of winter ending in March 2015 

 

Fig 5a: Quarterly SPI for the three months 

of winter ending in March 2015in December 2015 

 

 [
 D

ow
nl

oa
de

d 
fr

om
 jp

g.
in

io
.a

c.
ir

 o
n 

20
23

-0
5-

23
 ]

 

                             9 / 16

http://jpg.inio.ac.ir/article-1-556-en.html


Ghafarian et al. / Drought Monitoring in Southern Coasts of Iran…  

66 

The quarterly SPI for spring, which ended in June, 

depicted in Figure 6a, indicates mild and severe 

drought in the southeast coast of the Caspian Sea and 

in the Razavi Khorasan province and reveals a very 

small wet year in the Zagros Mountains 

(ChaharMahal-Bakhtiari province). The same pattern 

is seen with higher severity in the SPEI (Figure 6b), 

in which mild to severe droughts extended to the 

northern parts of the country and some parts of 

Razavi Khorasan, Zanjan, East Azerbaijan and the 

Markazi provinces. The SPEI shows a very severe 

drought in Bushehr, which is not seen at all in the 

SPI (Figure 6a).      

 

 

Fig 6b: Quarterly SPEI for the three months 

of spring ending in June 2015 

 

Fig 6a: Quarterly SPI for the three months 

of spring ending in June 2015 

 

 

In the three months of summer, which ended in 

September 2015, the two indices differ considerably. 

In Figure 7a (SPI), central Iran experiences a 

widespread wet year, so that a severe and very severe 

wet year is observed in parts of Yazd, Isfahan, 

Lorestan, Kohkiluye and Boyerahmad (central Iran), 

as well as to a lesser extent in the Hormozgan and 

Kurdistan provinces. In contrast, the SPEI shows a 

different condition during the same season (Figure 

7b). In this pattern, normal drought is reported in the 

centre of Iran, but severe drought is seen in 

Hormozgan, despite the SPI results. In this pattern, 

the western part of the country, specifically 

Kermanshah and Ilam, face mild to severe drought, 

while the SPI shows them experiencing a wet year. 

The comparison of drought in the summer months 

highlights contradictions between the two indices, 

which also differ with regard to other seasons. 

According to the SPI, most of the country is in 

drought condition except for the northwest margin 

(in two of the four total series); however, in all the 

series, the countrywide summer pattern exhibits 

normal and wet year conditions. Therefore, we 

studied the temperature and precipitation 

abnormality indices. For this purpose, abnormalities 

in the maximum and minimum temperatures, average 

temperature and summer precipitation were 

identified for summer of 2015.     
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Fig 7b: Quarterly SPEI for the three months 

of summer ending in September 2015 

 

Fig 7a: Quarterly SPI for the three months 

of summer ending in September 2015 

 

Figure 8 shows the maximum temperature 

abnormality in summer of 2015 relative to its long-

term average. It shows that a reduction of maximum 

temperature of 2.5 °C has occurred in central Iran or 

it remains unchanged, whereas an increase of 2.5 °C 

occurred in western and northern Iran. The minimum 

temperature pattern is presented in Figure 8b. Again 

in this pattern, the central areas faced no 

considerable temperature change, and in fact, 

temperature does not change significantly. Therefore, 

it seems that evapotranspiration is not considerable 

during the day in central Iran.    

 
 

 

Fig 8b: Minimum temperature abnormality in the 

summer of 2015 relative to the long-term average 

 

Fig 8a: Maximum temperature abnormality in the 

summer of 2015 relative to the long-term average 
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The same pattern is repeated for average 

temperature and total precipitation in summer. Figure 

9a shows the average temperature abnormality in the 

central areas at normal levels and, to some extent, a 

reduction of temperature relative to the long term 

average. Meanwhile, in the western parts as well as 

the northern and southern strip of the country, 

temperature increases. In addition, Figure 9b shows a 

precipitation level abnormality in summer. We 

observe an increase in precipitation relative to the 

long-term precipitation average east of Hormozgan, 

in the northern strip of the country and in the central 

parts. 

Table 1 summarizes the differences among indices 

of drought, temperature and precipitation 

abnormalities for the summer of 2015. The SPI and 

SPEI produced considerable inconsistencies. Results 

show an increase in precipitation in the central parts 

of the country has affected the SPI noticeably, 

although it only calculates using precipitation 

(Table1). In contrast, temperature is involved in 

calculating the SPEI, and therefore, temperature 

nearly nullifies the effect of precipitation and does 

not produce a wet year. In the Hormozgan province, 

the SPI shows a very severe wet year, but since 

temperature abnormalities are incremental, and given 

the province’s location on the coast in the Persian 

Gulf and Oman Sea, evapotranspiration plays its role 

in this index. Due to the above-mentioned influences, 

the SPEI shows severe drought despite the 

precipitation increase. In Bushehr province, 

temperature   increases  and  geographical  influences   
 

 

Fig 9b: Average precipitation abnormality in the 

summer of 2015 relative to the long-term average 

 Fig 9a: Average temperature abnormality in the 

summer of 2015 relative to the long-term average 

 

 
Table 1: A summary of the differences among indices of drought, and temperature 

and precipitation abnormalities in the study areas 

Area SPI SPEI 
Temperature 

abnormality 

Precipitation 

abnormality 

Central areas 
Very severe wet 

year 
Normal 

Normal processes to 

reduction 
Increase 

Western strip of Oman Sea 
Very severe wet 

year 
Severe drought Increase Severe increase 

Southern Iran strip, Persian Gulf 

coasts Bushehr province 
Normal 

Very severe 

drought 
Increase Increase 
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from the Persian Gulf coast compensate for the 

increased effect of precipitation; therefore, despite 

the precipitation registry abnormality, the region still 

faces severe drought. 

Conclusions 

Anomaly maps of temperature and precipitation of 

2015 were prepared and observed relative to the 

long-term average (1961-1990) which showed 

temperature in the month from January to June 

increases considerably relative to the long-term 

average; and that in the six months from July to 

September, there appears a relative temperature 

increase in the country except in some East and 

Northeast regions. The precipitation anomalies also 

reveal reduction; expect in the fall, from October to 

December in West of Iran, where positive anomalies 

appear. Increase of precipitation appears just in a 

small region in the West edge of the Caspian Sea 

during winter (from January to March). Hence, an 

overall look in the country shows that the warm and 

dry weather has dominated in Iran during 2015, 

which was reported by the World Meteorological 

Organizational too. 

SPEI shows severe drought in the Hormozgan and 

Bushehr provinces because of evapotranspiration 

effects in the coastal regions and increases in 

temperature (1.5
0
C above the normal range) which 

have dominated the effects of precipitation. Based on 

these results, it appears that being close to the sea 

and having increased evapotranspiration due to high 

temperature is the reason for more obvious drought 

effects. Consequently, the SPEI is more suitable for 

drought monitoring in southern Iran than SPI. 
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