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1. Introduction  
Ascent rainfall mechanism is “one of the most important factors in leading to various 
rainfall behaviors in different regions, such as various atmospheric precipitation seen in 
different time scales” (Masoompour, Miri, Zolfaghari, & Yarahmadi, 2013, p. 299). In 
fact, some of them can be called atmospheric phenomena due to their special nature. 
One of these atmospheric phenomena is thunderstorm. Not only this storm and its 
accompanying phenomena like lightening, tornado, hail, strong winds, and heavy 
precipitation (see Changnon, 1925, 2001), but also atmospheric hazard phenomena in 
aviation, such asturbulence, frost,  and wind shear (Tajbakhsh et al., 2009) cause 
remarkable damage to human and natural environments. Therefore, recognizing the 
features of these phenomena has been attracting the attention of researchers. 
 

2. Theoretical Framework 
As a part of weather, thunderstorms are considered as “key elements of the cycle of 
water and electricity in atmosphere” (Jalali, Rasoli, & Sari Saraf, 2006, p. 20). 
Generally, researchers believe that extreme instability of air is the result of the 
convection in lower levels of atmosphere and the assistance of high levels with 
appropriate humidity. In fact, the necessary conditions to make convection are the main 
reasons for thunderstorms. There are three required conditions for the occurrence of 
convection, including static instability, humidity of lower levels of atmosphere, and 
lifting mechanism near the surface. In fact, the combination of instability, humidity, 
and convergence in lower levels of atmosphere play an important role in probable 
thunderstorms. 
 

3. Methodology 
This study aims at recognizing the thunderstorms of Iran using instability indices. 
Using the archive of National Meteorology Organization, hourly data and atmospheric 
phenomena of 14 synoptic stations with radiosonde were gathered. They are 19-year 
data used to find statistic features. The previously mentioned collected data were 
processed in time scales of year, season, and month. High atmosphere data (radiosonde 
data), available in the website of Wyoming University, were applied to investigate 
thermodynamic features of thunderstorms. Thermodynamic conditions were examined 
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by CAPE, LI, TT, SI, and KI and skew-T chart drawing in the environment of RAOB 
environment. 
 

4. Results and Discussion  
The frequency of thunderstorm occurrence in Iran revealed that 1107 occurrences of 
thunderstorm were recorded with different codes during the studied period. Of the 
selected stations, Kermanshah and Booshehr stations with 160 occurrences and Yazd 
station with 17 occurrences have the maximum and minimum occurrences, 
respectively.. Comparing the occurrences of this phenomenon during 2 decades (1991-
1999 & 2000-2009), it became clear that 601 occurrences were recorded in the selected 
stations during the first decade, whereas these occurrences decreased to 506 cases 
during the second decade. Seasonal scale showed that northern half of the country 
(Tehran, Kermanshah, Mashhad, Tabriz, & Isfahan) has the most occurrences during 
spring while southwest stations (Ahvaz & Booshehr) have them during fall. 
Furthermore, southeast and south stations (Birjand, Zabol, & Bandar-e-Abbas) 
recorded these occurrences mostly during winter. Precipitation status of these 
thunderstorms confirmed that group precipitation of (0-5 mm) has maximum 
frequency while the group precipitation of (5-10 mm) has minimum frequency among 
the selected stations. Instability scale showed that such thunderstorms with this 
extensive CAPE (more than 2500) have not been recorded. Moreover, the values of 
convergence indices TT and KI mark the possibility of convergence occurrence for a 
majority of the stations. Instability indices of LI and SI also suggest the limited 
instability of the thunderstorms. 
 

5. Conclusion and Suggestions  
According to the findings of statistic processes in yearly, monthly, and hourly scales, it 
is safe to say that the occurrence of this phenomenon does not follow specific rule 
throughout the country and has various temporal and spatial changes. Seasonal scale 
showed maximum occurrence during spring (39%) and minimum occurrence during 
summer (7%). Like seasonal scale, monthly scale similarly suggest the maximum 
occurrence for April and May and the minimum occurrence for August. 
Hourly scale shows the maximum occurrence both at noon and after the maximum sun 
radiation. However, the minimum occurrence is in the morning at 6:00 which reveals 
the least amount of energy for the earth surface. Frequency of thunderstorms during 2 
decades (1991- 1999 & 2000- 2009) confirmed that except Tehran, the storms of 
second decade have decreasing process as compared with the storms in the first decade. 
The calculation of convection potential making the thunderstorms for the samples 
shows that the values of convective indices (i.e. SI, LI) and instability indices (i.e. SI, 
LI, CAPE) are moderate or little simultaneous with the occurrence of this 
phenomenon. 
 
Key Words: Convection, Instability indices, Precipitation, RAOB.  

Archive of SID

www.SID.ir

http://www.sid.ir


 Journal of Geography and Regional Development  Vol 13,  No. 2 (2015-2016) – S.N.25                             55 
   

References (in Persian)  
1. Alijani, B. (2006). Climatology of Iran. Tehran: University of Payam noor 

Publications. 
2. Asakereh, H., & Razmi, R. (2012). Climatology of precipitation in northwest of 

Iran. Journal of Geography and Development, 9(25), 137-158. 
3. Jalali, A., Jahani, M. (2008). The investigation of spatial distribution of rainfall with 

thunderstorm in North West of Iran. Geographical Space, 8(23), 35-58. 
4. Jalali, A., Rasoli, A. A., & Sari Saraf, B. (2006). Thunderstorms and precipitation in 

the city of Ahar. Geography and Planning, 10(24), 18-33. 
5. Khoshhal Dastjerdi, J., & Alizadeh, T. (2010). Analysis of synoptic and 

thermodynamic stormin Khorasan Province. Journal of Spatial and Planning, 
14(4), 88-109. 

6. Khoshhal Dastjerdi, J., & Ghavidel Rahimi, Y. (2007). Identification of 
environmental hazards properties in northwest of Iran: A case study of 
thunderstorm hazards in Tabriz. Journal of Spatial Planning, 11(53), 101-116. 

7. Lashkari, H. (2011). Principles of climate maps and charts. Tehran: Shahid 
Beheshti University Publications. 

8. Masoompur, J., Miri, M., Zolfaghari, H., & Yarahmadi, D. (2013). The 
determination of convective precipitation contribution in Tabriz City based on 
Instability Indices. Journal of Applied Research in Geography Sciences, 13(31), 
227-245. 

9. Mohammadi, H., Fattahi, E., Shamsipour, A. A., & Akbari, M. (2013). Dynamic 
analysis of Sudan low-pressure systems and torrents in southwest of Iran. Journal 
of Applied Research in Geography Sciences, 12(24), 7-24. 

10. Rafati, S., Hejazizadeh, Z., & Karimi, M. (2014). Synoptic analysis of the 
conditions for occurrence of Mesoscale Convective Systems. Geographical 
Research, 46(2), 56-137. 

11. Rahimi, D., Mirhashemi, H., & Abedi, F. (2012). Analysis of Thermodynamic and 
Synoptic Pick Floods in arid regions (Zayanderood basin).  Journal of Irrigation 
Sciences and Engineering, 35(3), 59-68. 

12. Tajbakhsh, S., Ghaffarian, P., & Mirzaei, A. (2009). Two case studies to introduce a 
method for thunderstorm forecasting. Journal of the Earth and Space Physics, 
35(4), 147-166. 

 

References (in English)  
1. Abhilash, S., Mohan Kumar, K., Shankar Das, S., & Kishore Kumar, K. (2011). 

Vertical structure of tropical mesoscale convective systems: observations using 
VHF radar and cloud resolving model simulations. Meteorology and Atmospheric 
Physics, 109(3), 73-90. 

2. Albrecht, R. I., Morales, C. A., & Silva Dias, M. A. (2011). Electrification of 
precipitating systems over the Amazon: Physical processes of thunderstorm 

Archive of SID

www.SID.ir

http://www.sid.ir


  Journal of Geography and Regional Development  Vol 13,  No. 2(2015-2016) – S.N.25                            56 
 

development. Journal of Geophysical Research: Atmospheres, 116(D8), doi: 
10.1029/2010jd014756. 

3. Changnon, A. S. (2001). Thunderstorm rainfall in the conterminous United States. 
Bulletin of the American Meteorological Society, 82(9), 1925-1940. 

4. Davolio, S., Buzzi, A., & Malguzzi, P. (2007). High resolution simulations of an 
intense convective precipitation event. Meteorology and Atmospheric Physics, 
95(3-4), 139-154. 

5. Gheiby, A., Sen N., Puranik D., & Karekar R. (2003). Thunderstorm identification 
from AMSU-B data using an artificial neural network. Meteorological 
Applications, 10(4), 329-336.  

6. Hagen, M., & Bartenschlager, B. (1999). Motion characteristics of thunderstorms in 
southern Germany. Meteorological Applications, 6(3), 227-239. 

7. Kunz, M., Sander, J., & Kottmeier, C. H. (2009). Recent trends of thunderstorm and 
hailstorm frequency and their relation to atmospheric characteristics in southwest 
Germany. International Journal of Climatology, 29(15), 2283-2297.  

8. Lolis, C. J. (2011). Winter convective precipitation variability in southeastern 
Europe and its connection to middle tropospheric circulation for the 60-year period. 
Theoretical and Applied Climatology, 107(1), 189-200. 

9. Mastrangelo, D., Horvath, K., Riccio, A., & Miglietta, M. M., (2011). Mechanisms 
for convection development in a long-lasting heavy precipitation event over 
southeastern Italy. Atmospheric Research, 100(4), 586-602. 

10. Sioutas, M. V., & Flocas, H. A. (2003). Hailstorms in northern Greece: Synoptic 
patterns and thermodynamic environment. Theoretical and Applied Climatology, 
75(3), 189–202.  

11. Trentmann, J., Keil, C., Salzmann, M., Barthlott, C., Bauer, H. S., Schwitalla, T., … 
& Wernli, H. (2009). Multi-model simulations of a convective situation in low-
mountain terrain in central Europe. Meteorology and Atmospheric Physics, 103(1), 
95-103. 

12. Yu, X., & Lee, T. Y. (2011). Role of convective parameterization in simulations of 
heavy precipitation systems at grey-zone resolutions: Case studies. Asia-Pacific 
Journal of Atmospheric Sciences, 47(2), 99-112. 

 
How to cite this article: 
 

Masoompour Samakosh, J., & Fajad, A. (2016). Thermodynamic-statistical 
analysis of thunderstorms in Iran .Journal of Geography and Regional 
Development, 13(25), 227-248. 
URL http://jgrd.um.ac.ir/index.php/geography/article/view/ 49915 

 

Archive of SID

www.SID.ir

http://www.sid.ir

