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 The occurrence of unusual weather phenomena entitled extreme weather conditions is, 
in most cases, causing climate risks. The research using GIS, statistical software and 
data for 20 years from 1992 to 2013 synoptic stations, climatology and rain gauge of 
Sistan& Baluchistan province , some extreme climatic events including a maximum 24-
hour precipitation, heat waves, wave cold, dust storms and tropical cyclones were 
examined and the zoning maps of each of them were partially extracted. A survey of 
zoning maps and extreme climatic events suggests that extreme 24-hour rainfall is 
mostly effective on the coastal areas of the South, the cold waves in central regions, the 
waves of heat in western, southern, and northern regions, the storms of dust in the 
North and the Tropical storms in southern and coastal areas of the province. 
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INTRODUCTION 

 
The extreme chimerical events are phenomena with very scarce frequency but high degree of intensity. 

During their occurrence, they bring about major changes in the normal conditions of the ecosystem and its 
inhabitants. The possible occurrence of these events is estimated to be an average of less than 5% (Zhu and 
Toth, 2001). So many phenomena related to rainfall have happened in the world and have caused environmental 
hazards and abundant human and financial losses. Because oftheheatwaveinWestern Europeoccurredin 2003, 
about 40thousand peoplelosttheir lives.Due to the cold wave in Europe, especially Eastern Europe, 200 people 
died of chilling and the Tropical Storm Katrina in America in the summer of 2005 caused the deaths of 1,836 
people and $ 75 billion in damage. (Taghavi et al, 1390). Many studies related to the extreme climatic events 
have been conducted around the world including Iran, some of which are briefly reviewed below. Lano and 
Borgino (2000), used spectral analysis to determine the unusual rainfall pattern of Barcelona for the monthly 
precipitation during 128 years. Livadaand et al (2008), using data from 110 rain gauge stations in a period 
between 40 and 50 years studied spatial and temporal characteristics of precipitation in Greece. In Iran, 
Taghaviand et al (2011), did climate zoning by making use of spectral and clustering analyses as well as 
climatic indicators of the maximum rainfall of 24 hours per month, monthly minimum and maximum during the 
period of 1986 to 2005 for 65 synoptic stations. Razieeand Azizi (2009), using principal components analysis 
and clustering methods, classified rainfall regime in the west of Iran. Sistan and Baluchistan, a province in the 
south easternmost of Iran, is located in the latitudes of 25 to 31 degrees north and longitudes of 57 to 63 degrees 
east.Due to its proximity to the Tropic of Cancer and the Equator and locating in an area where the Indian Ocean 
summer monsoon  influences it from both east and south, the influence of Siberian high tabs through the 
northern side and the waves of western winds, this province is facing with intense weather events such as 
extreme rainfalls.  

 
MATERIALS AND METHODS 

 
This paper, using statistical data and daily maximum 24-hour rainfall, minimum and maximum daily 

temperatures, maximum wind and minimum daily horizontal visibility, annual precipitation of Synoptic stations, 



911                                                                      Mohsen Rezaee et al, 2014 

Advances in Natural and Applied Sciences, 8(7) Special 2014, Pages: 910-914 

 
Climatology and rain gauge of S&B province during a 20-year period between years 1993 to 2012 as well as 
geographical information system (GIS), attempts at zoning theextreme conditions ofweather, including 
heatwaves, coldwaves, 24-hour maximumrainfall of30 mmormore,dust storm. 

 

RESULTS AND DISCUSSION 

 

Heatwaves: 

Due to its proximity tothe Tropic of Cancerand being locatedon the world desert belt,the province of Sistan 

and Baluchestan has a hot and dry climate and the high air temperature during the warm days of the year is one 

of itsmost important climatic constraints.For example, during the study period of June 8,2011, air max51° C was 

recorded at Raskstation. In Zabol station, the temperature was recorded50 ° C and in the stations of Iran shahr, 

Konarak and Delgan, the temperature of49degrees Celsius was recorded as well. Due to its warm climate, the 

temperaturethresholdof45° C and above was determined as the extreme climatic conditions forh eat waves and 

the number of days in whichthemaximumtemperaturereaches45degreesand above during the heat waves was 

extracted and zoned throughout the province (Figure 1). 

 

 
 

Fig. 1: Map of the number of days with temperaturesa bove 45 degrees Celsius Sistan & Baluchestan Province, 

Iran, in period under study (1993-2012) 

 

The cold wave: 

A day with cold wave is a day in which the minimum temperature drops 10 degrees Celsius lower than that 

of the previous day.(Meteorological Agency,2012).As figure 2shows,despite the hot and dry climate under the 

influence of the Siberian high pressure and extreme conditions of climate of the western wind, cold waves occur 

in the province. Maximum number of provincial cold waves is related to the capital city ofZahedanwith43waves 

in the period under study. This city holds the record of minimum temperature in the province, in which the 

temperature reached 8.12-degrees Celsius during the cold wave of 11Dec., 2003. 
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Fig. 2: Map of the number of days with cold wave in Sistan & Baluchestan Province in the period under study 

(1993-2012) 

 

Maximum24-hour rainfall of 30 mm or more: 

Because of the province's hot and dry climate, the poor vegetation of soil, mountainous regions and slope of 

the mountain watershed cause the precipitation of30 mm and higher valuesto generate run off and flood. 

Therefore, in this study, the maximum 24-hour rainfall amount of 30 mm or more were reviewed. Southern parts 

of the province including the city of Nikshahr, Rask, Chabahar, south of Saravan, South Khashand Iranshahr are 

more exposedto high amounts of rainfall. 

 

 
 

Fig. 3: Map of the number of days with rainfall of30 mm and above Sistan & Baluchestan Province in the 

period under study (1993-2012) 

 

Dust storm: 

One of the major risks threatening the province, especially in thenorthernandcentral parts, is dust storms. 

Dust storms in which, according to definition of the meteorological organization, visibility is below1000 meters 
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and the horizontal wind speed is above 15meters per second were extracted and their zoning map was prepared 

(Fig.4). During the20- year period, in the northern part of the province i.e. Sistan region, 550 cases of dust storm 

occurred. The occurrence of this phenomenon includes 8% of the days during the study period. The most severe 

storms were reported in Zabolstation on July15,2011with a speed of122kilometersper hour and 

ahorizontalvisibilityof50meters. 

 

 
 

Fig. 4: Map of the number of days with dust storms Sistan & Baluchestan Province, in the period under study 

(1993-2012) 

 

Tropical Storms: 

In recent years, due to climate change son Earth, two types of Indian Ocean tropical storms called Gonu and 

Phet, got approached to the southern borders of Iran, Sistan and Baluchestan beaches. Cyclone Gonu and Phet 

occurred inmid-June.in2006 and2010respectively.Statistical analysis of these two events shows very high 

rainfall rates ast heir greatest impact, especially in the southern part of the province, In some stations, the 

recorded rainfall over several days of tropical storm activitywas higher than the annual average; for example, 

Beheshtabad of Nikshahr205mm,Chabahar109mm, Rask 129mm(Figures5and6). 

 

 
 

Fig. 5: Map of  rainfall caused by the activity of Tropical Storm of Gonuin Sistanand Baluchestan 
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Fig. 6: Map of   rainfall caused by the activity of Tropical Storm Phetin Sistan and Baluchestan 

 

Conclusions: 

Sistan-Baluchistan province, due to its special geographical and climatic position is exposed to extreme 

climatic phenomena. Surveying maps1 to6 shows that the influenceoftheextreme condition scaused byrain, 

warm weather and tropical storms is greater in the southern regions.  In the central regions, cold wave and dust 

storms are more risky than the extreme phenomena. In the northern part of the province, the extreme climatic 

events are mostly affected by of the dust storms and heat waves. 
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