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Abstract-The continuous  measurement of surface ozone(O3), made at rural site Shevgaon (19.350N, 75.220E, 1669 feet above sea 

level), India from January 2016 to December 2016. The maximum and minimum average O3 mixing ratios were observed in winter 

and monsoon seasons 23.5ppbv (parts per billion by volume) and 11.8 ppbv respectively. The annual average O3 mixing ratio is 20.8 

ppbv. The 38% of data points lie in the range 10.0 ppbv to 20.0 ppbv. The hourly averaged O3 mixing ratio exceeds 70 to 80 ppbv in 

premonsoon and winter. 
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I. INTRODUCTION 
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Fig. 1 Location map of the observation site at Shevgaon. 

80% of the annual rainfall (62cm).The weather during post monsoon season (October-November) is calm. Fair weather 

conditions prevail during winter season (December-February). The hot weather is observed in premonsoon season (March-

May). 
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III. MEASUREMENT  TECHNIQUES: 

 

The Aeroqual Series 500 monitor has been built up to accurate and precise measurement of ambient gas. There are different 

sensor heads for particular gases and interchangeable on the same unit. The monitors are modular in design and composed of 

two main components, a series 500 monitor and a sensor head. The sensor head is calibrated and does not normally need to 

calibrated. The concentration can be displayed either in ppm or mg/m3. The monitor is able to log upto 8000 data prints. The 

data logging interval can be set in one minute increments. In this study, all O3 analysis are based upon the hourly average data.  

IV. RESULT AND DISCUSSION: 

Frequency Distribution of O3 mixing ratio 

Frequency distribution of O3 mixing ratio (ppbv) in different ranges during January 2016 to December 2016 at 

observation site Shevgaon is presented (bar diagram) in (Fig 2). It shows that 38% of all data points of O3 mixing ratio 

measurement lie in the range of 10-20 ppbv, followed 

by 24% of data points lie  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig.2 Frequency distribution of O3 concentration at Shevgaon. 

 

in the 0-10 ppbv.It is also noted that lowest  1.2% of total datapoints lie in the range of 50-80 ppbv. The very few 1 hourly 

average O3 data points exceeds air quality standards (80 ppbv) at noon in the premonsoon season. 

Table1. Seasonal O3mixing ratio (ppbv ) during night and daytime at Shevgaon. 
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Season 

Average O3 mixing ratio (ppbv) 

Nighttime (0000h-0200h) Daytime (1200h-1400h) 

Premonsoon  18.4 37.2 

Monsoon 8.5 13.4 

Postmonsoon  13.7 31.8 

Winter  15.6 38.3 

Average 14.1 30.2 

 

 The table1 show that comparison of average seasonal variation of O3maxing ratio during nighttime and daytime. The 

daytime O3mixing ratio is found to be highest in premonsoon and winter season attributed to intencesolar radiation. Also, low 

nighttime O3mixing ratio indicates loss of O3and no production of O3. During nighttime, production of O3 ceases and hence due 

to lack of sunlight, O3 decreases throughout nighttime by chemical loss of O3, to a lesser extent with nitrate radical (NO3). The 

rains washout the O3precurs or gases in monsoon season reflecting the less photochemical activity of O3 production. The 

average O3mixing ratio is 30.2 ppbv during daytime and 14.1 ppbv during nighttime. 

Diurnal variation 

 

 

 

 

 

 

 

 

Fig. 3 Average diurnal variation of O3 mixing ratio (ppbv) during clear sky day(30/04/2016) and cloudy day (11/07/2016) at Shevgaon. 

 

Day to day variations inO3are very important because the photochemical production of O3is mostly affected by 

metrological parameters. Fig.3(a and b) shows average diurnal variation of O3on clear sky day (30th April 2016) and cloudy day 

(11th July 2016). The highest O3mixing ratio 51.8 ppbv is observed on 30th April 2016 at 1500h. The meteorological parameters 

such as maximum air temperature (40.60 C), low relative humidity (about 10%)and low cloud cover (8-10%) are favorable for 

highest O3 mixing ratio during clear sky day Fig.3 (a). Fig. 3 (b) show that highest O3mixing ratio 14.8 ppbv is observed on 

cloudy day. Overall, itshows almost constant O3mixing ratio throughout the cloudyday. The corresponding meteorological 

parameters during cloudy day are low air temperature (~300 C), high relative humidity (60-70%) and high cloud cover (75-

85%). These are all unfavorable condition for O3production. The diurnal pattern of O3shows large amplitude on clear sky day as 

compared to  low amplitude on cloud day. 
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Seasonal diurnalO3 variation 

Fig. 4 shows the average duration variation of O3 mixing ratio in different seasons observed at Shevgaon. The highest 

maximum O3 about 41.5 ppbv at 1600h lowest 18.0 ppbv at 1700h Winter and monsoon respectively. Corresponding lowest 

minimum are 5.2 ppbv and 4.0 ppbv at 0700h. The high O3 in winter is attributed to low boundary layer height which traps the 

precursor gases (NOx, CO) near to ground level. The premonsoon season shows the highest maximum O3 mixing ratio 39.2 

ppbv at around 1500h and the lowest minimum O3 about 9.9 ppbv at 0700h; because of high air temperature, low cloud cover, 

low relative humidity and no rainfall activity. It indicates sufficient NOx load present due to increasing human activity in rural 

environment. In rural India, the burning of  biofuels, such as wood, dung, biomass burning and agricultural waste.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 4 Seasonal diurnal O3 variation of O3 mixing ratio at Shevgaon. 

 

  In the monsoon season diurnalamplitude of O3was low due to near absence of incoming solar radiations. 

Hence, the diurnal amplitude ofO3was observed to the flat in the monsoon as compare to the winter and pre monsoon season.  

V. CONCLUSIONS 

The results of this study shows that the mixing ratio of surface O3are higher in winter than monsoon season. The 

diurnal variation of O3shows a broad daytimepeak extending from 1200h to late in the afternoon. The amplitude of O3vary with 

season. The average nighttime O3mixing ratio is nearly half of the that of daytime. 
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