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Location of Ankara 

Ankara (39Á 58' N: 32Á 55' E), the capital of Turkey, is located at 

the center of Turkey.  
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Brewer Spectrophotometer 

The ozone layer has been 

monitored at Turkish State 

Meteorological Service, in Ankara     

(39Á 58' N; 32Á 52' E) since 2006 

by using Brewer MKIII. Brewer 

#188 MKIII is using a double 

monocromator Brewer 

Spectrophotometer. This 

equipment calculates the Total 

Ozone Column through incident 

Ultraviolet Radiation in the surface 

in these wavelengths: 306.3, 

310.1, 313.5, 316.8 and 320.1 nm. 

MKIII Brewer measures between 

286.5 ï 363 nm UV Radiation 

(between 286.5 ï 325 UV-B).  
Brewer188  MKIII in Ankara 
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OMI= Ozone Monitoring Instruments 

(OMI= Ozone Monitoring Instruments) is a 

measuring ozone instrument on board the Aura  

satellite. The OMI instrument can distinguish 

between aerosol types, such as smoke, dust, and 

sulfates, and measures cloud pressure and 

coverage, which provide data to derive tropospheric 

ozone. OMI continues the TOMS record for total 

ozone and other atmospheric parameters related to 

ozone chemistry and climate. OMI measurements 

are highly synergistic with the other instruments on 

the Aura platform  

(http:// http://ozoneaq.gsfc.nasa.gov/).  

OMI instrument, which has different characteristics 

from the earlier instruments, employs hyperspectral 

imaging in a push-broom mode to observe solar 

backscatter radiation in the visible and UV(Aksoy, 

B., et al., 2009). 

Example of OMI Images  
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Brewer188 Time Series Analysis 

Brewer Spectrophotometer 

#188 installed on the roof 

of Turkish State 

Meteorological Service in 

November 2006. 

This graphic shows that 

Brewer188 measurements 

for Ankara during 2007-

2013 has a negative trend 

but this is not significant at 

the 95 and 99 significance 

level. 

 

2007: maximum; 458,3 DU (27.03.2007), minimum; 253,8 DU (23.01.2007), average; 322,4 DU. 

2008: maximum; 398,4 DU (04.05.2008), minimum; 254,6 DU (07.11.2008), average; 314,1 DU.  

2009: maximum; 432,2 DU (09.03.2009), minimum; 244,7 DU (10.11.2009), average; 323,1 DU. 

2010: maximum; 479,0 DU (18.03.2010), minimum; 252,1 DU (16.11.2010), average; 321,2 DU. 

2011: maximum; 421,8 DU (25.02.2011), minimum; 261,1 DU (16.11.2010), average; 315,9 DU. 

2012: maximum; 448,6 DU (28.03.2012), minimum; 249,5 DU (04.01.2012), average; 317,3 DU. 

2013: maximum; 433,2 DU (23.03.2013), minimum; 254,7 DU (10.11.2013), average; 318,4 DU. 
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2007 254 250 458 456 205 206 322 320 

2008 255 255 398 396 144 141 314 308 

2009 245 239 432 428 188 189 323 322 

2010 252 246 479 464 227 218 321 321 

2011 261 256 422 416 161 160 316 314 

2012 250 246 449 447 199 201 317 318 

2013 255 254 433 420 179 166 318 313 

The minimum  value in 2009; 238,7 DU on OMI, 

The maximum value in 2010; 479,0 DU on Brewer  

The maximum annual average in 2009; 323,1 DU 

on Brewer 188. 

The minimum annual average in 2008 ; 308,1 DU 

on OMI. 

 

The general average of 2007-2013; 318,8 DU on 

Brewer 188#.  

The general average of 2007-2013 ; 316.6 DU on 

OMI.  

Additionally, OMI minimum value (2009-239 DU) is 

in the same year with the minimum year of 

Brewer188,  

Maximum value year (2010-479 DU) on Brewer is in 

the same year with OMI maximum.  

Average value year (2009-322) of OMI is in the 

same year with the values of the Brewer (2009-323 

DU). 

 

Brewer ozone data indicates a small decreasing 

trend by 0.5% for 2007-2013 period. 

It is the same with OMI decreasing trend by 0.5%. 
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SEASONAL AND MONTHLY COMPARISON BETWEEN 

OMI AND BREWER188 MEASURMENTS 

A seasonal trend analysis of total column 

ozone by OMI data for the 2007-2013 periods 

has been performed. A seasonal variation of 

the total column ozone presents maximum 

ozone in the spring (354 DU-Brewer188 and 

350 DU OMI) and minimum ozone in the fall 

(287 DU-Brewer188 and 285 DU OMI) . This 

trend is similar to the other northern mid-

latitudesô ozone trends.  

The highest average total ozone 

measurements are in March (360 DU) for 

Brewer188 and in March (355 DU) and April 

(355 DU) are the same for OMI measurements 

over Ankara. The lowest measurements are 

in November (285 DU) for Brewer188 and 282 

DU for OMI measurements. According to the 

ozone measurements, the total ozone over 

Ankara decreases from the spring to the late 

fall and increases during late winter. 
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COMPARISON OF THE  ANNUAL AVERAGES BETWEEN  OMI AND 

BREWER188 OVER ANKARA 

The annual measurements in both systems are quite close except in 2008. In 

2008, the difference between OMI and Brewer188 measurements has been 6 DU 

by 2%. At the same time, in 2008, the ozone measurements for both systems are 

the lowest averages throughout  the whole period. The nearest values are in 

2009 and in 2010 with 1 DU difference.  The average value of Brewer188 is 

318.8 DU for the period of 2007-2013. Additionally, the average value of OMI is 

316.6 DU for the period of 2007-2013. The general average difference is 2.2 DU 

between both systems for the period of 2007-2013 over Ankara.  
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COMPARISON OF THE  MAXIMUM AND MINIMUM AVERAGES 

BETWEEN  OMI AND BREWER188 OVER ANKARA 

The comparison between OMI and Brewer188 monthly 

average measurements are quite close to each other. 

The highest value for maximum average values is 435 

DU on Brewer188 in March. The lowest value for 

maximum average values is 308 DU on OMI in August. 

The nearest maximum average values for both systems 

are in January and in September as 1 DU difference. 

The monthly maximum distribution is similar  to the 

general monthly distribution of ozone in northern mid-

latitudes. The difference between lowest value and 

highest value is 127 DU for maximum average values. 

The comparison between OMI and Brewer188 

monthly average measurements are quite close 

to each other. The highest value for minimum 

average values is 312 DU on Brewer188 in April. 

The lowest value for minimum average values is 

254 DU on OMI in November. The nearest 

minimum average values for both systems are in 

February (294 DU) and in March (306 DU) as the 

same values. The monthly minimum distribution is 

similar to the general monthly distribution of 

ozone in northern mid-latitudes. The difference 

between lowest value and highest value is 58 DU 

for minimum average values. 
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Percentage difference between OMI and Brewer  

The relative difference of the total ozone column between Brewer and OMI 

data was calculated through the equation: 100 * (OMI-Brewer) / (OMI).  

The average difference obtained in this analysis is -1.75 Ñ 2.50% . 
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