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Vorführender
Präsentationsnotizen
First of all, I want to thank to especially Mrs. Zafer Arslan and my colleague also friend Tuncay Özdemir for their help in the study. This study is started basically in dear Zafer Arslan’s Atmospheric Convection class last spring. I will try to keep the time short and present the main and important parts of the study. This study basically contains statistical investigation of Thunderstorm events at Istanbul Ataturk Airport and CAPE estimations from Kartal Meteorology Station and relation trials among them.
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Vorführender
Präsentationsnotizen
This is the basic scheme of this study. I tried to make it visual to make it much understandable. This study basically covers these topics. CAPE, TS, indirectly CB, digging METAR and SPECI reports from LTBA (LTBA is ICAO code for Istanbul Ataturk International Airport) Main purpose of this study is to unveil the thunderstorm activity at Istanbul Atatürk International Airport (LTBA) and its statistical relation to CAPE values handled from soundings.In this study, thunderstorms at LTBA are analysed by the periods and by using METAR (Aviation Routine Weather Report) and SPECI (Aviation Selected Special Weather Report) reports in the period 2008-2012. Also CAPE (Conditional Available Potential Energy) and CIN (Convective Inhibition) values are estimated statistically and classified according to moderate and deep convection thresholds.



TS and CB 
A thunderstorm (TS), also known as an electrical storm, is a 
severe weather phenomena characterized by lightning and its 
acoustic effect, extreme shower, updraft and downdraft and 
sometimes severe icing at higher levels produced by 
cumulonimbus cloud. (NOAA Glossary, 2013).  

Vorführender
Präsentationsnotizen
I want to give a small definition of TS at first; This was the best definition of TS that I could find.Well-developed TS may spread out over tropopose level in some circumstances and it may produce wind shear, icing, turbulence, hail, lightning, windstorms, macroburst and microburst. This is really a matter for flight safety and it's needed to identify and predict the exact location of TS and its time. TS to occur; basically, three(3) conditions are required:Weather parcel must have high amount of moisture,A buoyancy to move air parcel upward (Convection, convergence, orographic ascent or frontal lifting),Unstable atmosphere



Previous Studies 

A 
•Sasse and Hauf (2003), investigated the effects of TS on landing aircrafts. 

B 
•Tafferner et al (2010) compared TS locations measured by ground-based systems. 

C 
•Adams and Souza (2009) investigated CAPE and Convective Events in the Southwest 

during the North American Monsoon and they found a moderate positive 
correlation; approaching 0.6 between precipitation and CAPE.  

D 
•Riemann-Campe et al., (2010) are estimated the memory of convective precipitation 

via the analysis of the convective parameters convective available potential energy 
(CAPE) and convective inhibition (CIN).  

E 
•Kaltenböck et al., (2009) described the environmental atmospheric characteristics in 

the vicinity of different types of severe convective storms in Europe during the warm 
seasons in 2006 and 2007. 

Vorführender
Präsentationsnotizen
These are the previous studies about TS and convective parameters but the study that we have is first and new. We couldn’t find a similar study about this topic.



LTBA  and Kartal Met. Station 
     B  L  A  C K   S E A 

M A R M A R A 
S E A 

Vorführender
Präsentationsnotizen
I want to show you the locations of our main data sources.Ataturk International airport (LTBA) and Kartal Meteorology stations are both in Istanbul district, north-west region of Turkey. They are both are near the Marmara sea.LTBA is the largest airport in Turkey and at south west of Istanbul and Kartal Meteorology station is the station that sounding observations are implemented.We used the calculated CAPE and CIN values from Kartal station and TS observations from LTBA’s METAR and SPECI reports.CAPE and CIN values were obtained from Wyoming University.



Methodology 
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Vorführender
Präsentationsnotizen
Here We used basically these 3 types of data in this study. I would like to explain how we estimated data and , what are their sourcesMETAR observations are performed twice per hour on 20th and 50th minutes and also SPECI observations are done among the METAR observations if conditions are met We revealed TS events and their start and end times by scanning METAR reports.CAPE and CIN values are handled by sounding data from University of Wyoming (2013) belong to Istanbul. Also, let me explain how we selected the CAPE values. We took into account Sounding data closest to the observation time of TS in METAR and SPECI reports and maximum CAPE and matched CIN values in the event day are taken into account.



Methodology 

A 
•TSSN, Thunderstorm & Snow 

B 
•TSRA Thunderstorm & Rain 

C 
•VCTS Thunderstorm in the 

vicinity of aerodrome  

Vorführender
Präsentationsnotizen
We considered these 3 form of Thunderstorm event.In METAR codes, Thunderstorm may occur with snow or rain or in the vicinity of airport.An important weather phenomena has a start and end time in the METAR reports except VCTS event. Because it’s not considered an important event.In the study, TSSN (Thunderstorm & Snow), TSRA (Thunderstorm & Rain) events, that have different intensity and proximity, and TS, VCTS (Vicinity of the aerodrome & Thunderstorm) events, that have not intensity sign, are considered. VCTS is reported if TS is in the range of 16 km around airport but not over (MGM, 2010). It's accepted that thunderstorm is exist if TS and one of its combinations with other events is reported at least in one report. Duration of TS is based on RE (recent) past weather group in METAR and SPECI reports. But duration of VC events are still determined by consecutive reports because it does not have a past weather identifier. It's also accepted that it has 1-minute duration if VC event reported only in one METAR or SPECI report.



Methodology 

A 
•Shallow Convection, less 

then 100 J/kg 

B 
•Deep Convection 

between 500 and 4000 
J/kg 

Vorführender
Präsentationsnotizen
Also we classified CAPE and CAPE(max) values in the study. For shallow convection CAPE is usually less than 100 J/kg, while for deep convection CAPE can be 500-4000 J kg-1 (Bretherton, 2007). In the paper, CAPE and CAPE(max) values are classified according to this rule. 



Data Analysis 
• Total 88273 report belong to LTBA are examined in the period 

of 2008 and 2013.  

• 1827 of reports are METAR and 645 of reports are SPECI.  

• Unfortunately, 12 in 2008, 1 in 2009, 3 in 2010, 52 in 2012 and 
totally 68 METAR reports are missing.  

Vorführender
Präsentationsnotizen
In this study, Total 88273 report belong to LTBA are examined in the 5 years period.We dug out those data by writing small scripts in R programming language and sometimes Excel and obtained the results.Now I want to show you some results and tables that We got.



Data Analysis 

• Autumn has 43 TS days and it is the season that most TS is 
observed.  

• Least TS days are in winter and number of days is 17.  

Distribution of TS days by years 

Vorführender
Präsentationsnotizen
We analysed days that TS exist by years. Here TS day means the day that TS event occurred. The most TS events are occurred in summer in 2008, autumn in 2009, summer in 2010 and autumn in 2012. The day counts of TS events are 7 days, 14 days, 14 days and 5 days respectively. 



Data Analysis 

• Total 127 days are detected  

• In monthly basis, September is the month that most TS events 
are detected with 22 days in the period.  

• January is the month that least TS events are exist with 3 days 
and also this is only in 2010.   

Distribution of TS days by years and months 

Vorführender
Präsentationsnotizen
In the analyse, we detected totally 127 days have TS. Least TS days are occurred in 2011 with 11 days while most TS days are in 2009 with 34 days. Also we investigated TS events according to occurence hours.The most TS events with 31 times are taken place between 18:00 UTC and 18:59 UTC, 26 times between 21:00 UTC and 21:59 UTC, 25 times between 17:00 UTC and 17:59 UTC in terms of hours. The least TS events are recorded 6 times between 06:00 UTC and 06:59 UTC. 



Data Analysis 

• Mean of the closest CAPE values to the TS time is 292.80 J/kg 

• Corresponding CIN mean is 50.50 J/kg. 

• Mean of maximum CAPE values in 127 days is 359.28 J/kg. 

• Corresponding CIN mean is 53.46 J/kg. 

• Maximum CAPE is on August 7, 2009 and it’s value is 2529.12 
J/kg and corresponding CIN value is -0.18 J/kg. 

CAPE and CAPE(max) 

Vorführender
Präsentationsnotizen
The mean of the closest CAPE values to the TS time is 292.80 J/kg and the mean of corresponding CIN values is 50.50 J/kg. The mean of maximum CAPE values in 127 days is 359.28 J/kg and the mean of corresponding CIN values are 53.46 J/kg. The date of maximum CAPE value in the period is August 7, 2009. The maximum CAPE value on August 7, 2009 is 2529.12 J/kg and CIN value is -0.18 J/kg.I want to explain the meaning of the underlined definition. Assume that we have a TS event between 20 UTC and 21 UTC. The closest CAPE observation is at 00 UTC and we associate them. Therefore, The CAPE value observed at 00 UTC is the closest CAPE value to the TS event time. Mean of the closest CAPE values to the event are the mean of the CAPE values on TS days.



Data Analysis 

• Maximum CAPE values are mostly estimated in summer and 
minimum CAPE values are in winter. 

• The summer mean of CAPE values in 2009 is 1018.21 J/kg and 
the CAPE (max) mean is 1058.91 J/kg. This is maximum value 
of the 5 years period. 

The mean of CAPE, CAPE(max) and corresponding CIN values according to 
seasons  for the entire period 

Vorführender
Präsentationsnotizen
We also analysed CAPE, CAPE(max) and matched CIN values for each year and season.Yearly and seasonal distribution of CAPE, CIN and their maximum values closest to TS events in the day occurred at LTBA in the period of 2008 and 2013 are shown in the Table.



Data Analysis 
• The number of days for deep convection (between 500 J/kg 

and 4000 J/kg) is 30 for CAPE and 36 for CAPE(max). Deep 
convection is occurred 23.62% of the days in 5 years period. 

• Least TS days are in winter and number of days is 17.  

Classification of CAPE values  

Vorführender
Präsentationsnotizen
We also classified CAPE values according to Bretherton, 2007 as I mentioned before.The most TS events are occurred in summer in 2008, autumn in 2009, summer in 2010 and autumn in 2012. The day counts of TS events are 7 days, 14 days, 14 days and 5 days respectively. 



Data Analysis 
• Total 88273 report belong to LTBA are examined in the period 

of 2008 and 2013.  

Box plots for the entire CAPE values 

Vorführender
Präsentationsnotizen
This is the boxplot for the classifications mentioned before. The data for moderate convection between 100 and 500 J/kg shows not skewed distribution. The second boxplot seems a little bit skewed to tte bottom, roughly data has almost same distribution with first boxplot except classification intervals.



Data Analysis 
• CAPE values do not have a trend although they are higher in 2010 

and 2012 respectively. Red plus signs are mean of CAPE values in the 
year. 

This figure depicts that how the CAPE values are behave according to years  

Vorführender
Präsentationsnotizen
Make a natural segue to the next slide so that your presentation flows naturally.The gradual reveal of your points serves to keep anticipation up and enables you to flow naturally to the next point.Note: Level one text on the Title and Content layout used by this slide contains no bullet. To demote your text to level two, which is the bulleted text level shown on this slide, on the Home tab, under Paragraph, click Increase Indent.



Data Analysis 
• CAPE values are high in summer season and lower in winter. Mean of 

CAPE values in Summer 2010 is highest respect to others. 

CAPE means in the years according to seasons  

Vorführender
Präsentationsnotizen
The plot in figure 4 is created by taking mean of CAPE values according to seasons. This plot shows that CAPE values are high in summer season as seen in Figure 5 but also shows that mean of CAPE values in Summer 2010 is highest respect to others. Also mean of CAPE values is minimum in Winter seasons.



Data Analysis 
• CAPE values are still high in summer season and low in winter. 

CAPE means for the seasons  

Vorführender
Präsentationsnotizen
Figure 5 shows variation of seasonal mean of CAPE values in the period of 2008-2013. Highest CAPE values are in summer 2010 and lowest CAPE mean is in Winter as mentioned before. 



Results and Discussions 
• TS events in METAR & SPECI reports 

• CAPE values are from Wyoming University at Kartal Meteorology 
Station 

• Period is 5 years from 2008 to 2013. 

• We studied for TS days and specially for CAPE values on the TS days. 

• We also analysed entire CAPE values independently. 

• TS probability is 6.95% in 1827 days in the 5 years period. TS events 
are mostly detected in Autumn (43 days) in the period but still 
maximum frequency of TS events differ as per years because 
atmospheric conditions causing TS show changes according to 
seasons and years.  

 

Vorführender
Präsentationsnotizen
I want to summarize roughly again the all of the study at this point. 



Results and Discussions 
• The least number of TS is in February (4 days) and January (3 days) 

while the most TS is in September (22 days) and June (19 days).  

• 42.16% of TS events are between 17:00 UTC and 24:00 UTC and 
17.48% are between 09:00 UTC and 13:00 UTC.  

• The most long lasting TS is at September 8 and 9, 2010 in the 5 years 
period and its duration is 7 hours 30 minutes. The other long lasting 
TS is on October 23, 2012 (5 hours 40 minutes), November 22, 2008 
and November 23, 2010 (5 hours 30 minutes). These TS events are 
continued without interval. 

Vorführender
Präsentationsnotizen
I want to summarize roughly again the all of the study at this point. 



Results and Discussions 
• The mean of the closest CAPE values to the TS time is 292.80 J/kg 

and the mean of corresponding CIN values is 50.50 J/kg. The mean of 
maximum CAPE values in 127 days is 359.28 J/kg and the mean of 
corresponding CIN values are -53.46 J/kg. The date of maximum 
CAPE value in the period is August 7, 2009. The maximum CAPE value 
on August 7, 2009 is 2529.12 J/kg and CIN value is -0.18 J/kg. 

• Summer is the maximum CAPE season and winter is the minimum 
CAPE season. 

• The probabilities of deep and shallow convections are 23.62% and 
55.12% respectively. 

Vorführender
Präsentationsnotizen
According to seasons, summer is the season that CAPE values are generally maximum and winter is the season that CAPE values are minimum. The mean of sounding values closest to METAR and SPECI reports.
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According to seasons, summer is the season that CAPE values are generally maximum and winter is the season that CAPE values are minimum. The mean of sounding values closest to METAR and SPECI reports.
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Thank you 

E. Tuncay ÖZDEMİR etozdemir@gmail.com 

İsmail SEZEN sezenismail@gmail.com 
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If you’re presenting to an audience, the final slide should include:Your contact information.Publications relevant to your presentation and of interest to the audience.Other relevant information for the audience to follow up if interested.Keep this slide on screen while the audience disperses.  
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