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Abstract 
In August 2013, the Qatar Environment and Energy 
Research Institute (QEERI), was the first to launch 20 
temporally highly resolved, ozonesondes in the Middle 
East region. There where three distinct wind directions 
during this period East wind, stationary and West wind. 
In each case ozone consistently increases between 6 
and 12km, just above the temperature inversion at 
5.5km. three previous studies concur that ozone levels 
in the mid to upper troposphere are unusually high in 
the Middle East, but disagree on the reasons. This 
paper concludes that stratospheric subsidence, long 
range transport of pollutants from Europe and the 
Mediterranean, along with local lightning are the most 
likely causes of the high ozone.   
 
Method & Results 
20 Ozonesondes attached to weather balloons where 
launched between 4-21 August 2013 in Qatar climbing 
at a rate of 2-5 meters/second to an altitude of ~30km 
before burst.  HYSPLIT back trajectories and 
lightning data from the World Wide Lightning 
Location Network were plotted in Google Earth, and 
against NOAA weather charts. 
 
Conclusions 
 

• Upper tropospheric ozone in the Arabian Gulf 
region in August 2013 was on average 80±13 
ppbv, as predicted by models used in previous 
studies. 

• The source of high ozone is more in agreement 
with Lelieveld et al. (2009) and Zanis et al. 
(2014) than postulated by Li et al. (2001), 
suggesting that subsidence from the 
stratosphere does play a prominent role.  

• When the wind flow in the upper troposphere 
is from the East, the ozone levels are about 
17% lower in the 6-12 km range than when the 
wind is from the Mediterranean, implying the 
long-range transport of pollutants to the region. 

• Under the impact of regional convective 
activity and associated lightning, ozone mixing 
ratios can increase by more than 35% averaged 
over the 9-12 km altitude range, however it 
was not possible to prove the influence of 
lightning from the Indian Monsoon.  
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