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Editorial 

Since the last decade India is in news for smog episodes, especially the capital region-

Delhi NCR. Each year Delhi is covered in smog at least for three days in the winters. 

These episodes leave the citizens in risk and make them question the authorities about 

measures taken to avoid such scenarios. Every year the crop burning done in Northern 

India is blamed for the severity of the smog, but is crop burning the only reason? Crop 

burning is practiced since centuries and severe smog events have started taking place 

recently which also points towards other human based air emissions which may have 

added to the list. This year the November smog created news for such reasons, SAFAR –

Air Quality Monitoring System has identified the conditions causing the extreme smog. 

This smog resulted in a public outcry towards the government authorities to take rapid 

steps to curb the air pollution. Even after taking mitigation measures the smog 

conditions is reduced for this season and still pose a risk of it to occur next winter. This 

newsletter will help the citizens to understand the mechanism of smog formation and 

will brief about the exact events which led to severe smog episode of November 2017. 

-Dr. Gufran Beig 
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Smog Occurrence in Delhi, India 

Smog recently became a major concern 

in India especially in the northern 

terrain. As smog is formed when the 

fog traps the air pollutants released 

from smoke and also from vehicular 

emissions, the northern terrain of India 

experiences this almost every 

winter.  This winter of 2017 was a 

testing period for Delhi where it 

experienced an extreme smog event 

which lasted for almost five days.  Smog forming emissions are nitrogen oxide, non-

methane organic gases, carbon monoxide, particulate matter (PM10 and PM2.5), and 

formaldehyde. These emissions are usually trapped close to the ground and when sunlight 

and its heat react with these gases and fine particles in the atmosphere, smog is formed.  

Smog also refers to hazy air that makes breathing difficult. 

Smog formation depends directly on the temperature. During situations of temperature 

inversions if the wind is calm, smog may get trapped and remain over a place for days. 

According to new research Rural Indians, who make up about two-thirds of the country of 

1.3 billion people, are disproportionately at risk of breathing polluted air. Exposure to 

smog can be severely harmful for the health of the exposed beings as it can 

cause/aggravate health conditions and flora of that region. 

In this year from November 8, pollution surged so high that some monitoring stations 

reported an Air Quality Index of 999, way above the upper limit of the worst category, 

Hazardous 

Smog – its formation and types 

India is home for four to five cities in the 

world with the worst air pollution 

(World Health Organization) New Delhi 

is ranked in top ten polluted cities of the 

world on the basis of amount of 

particulate matter.  In India smog 

episodes are mostly seen in the winters, 

the picture below is the simple depiction 

of smog formation.  

 

 

Source: Al Jazeera 

Formation of Smog 
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https://www.indiatimes.com/news/india/delhi-air-today-measures-999-on-air-quality-index-its-safe-to-breathe-at-150_-264558.html


Emissions contributing to Smog are from:- 
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Harmful Effects of Smog 

Exposure to smog can be severely harmful for the health of the exposed as it can 

cause/aggravate health conditions such as follows: 

 Chest infections/Irritation: When you inhale ground-level ozone, it can affect your 

respiratory system in an adverse way, leading to coughing and irritation. When you are 

exposed to it for longer durations, it can even It reduces lung function or aggravates 

existing respiratory conditions such as asthma, emphysema or bronchitis. Repeated 

exposure may permanently damage lungs or aggravate respiratory infections.  

 Worsening of asthma/bronchitis/emphysema: Patients of such respiratory problems 

have the worst of times when smog hits such high levels. Patients can have frequent and 

severe asthma attacks. In extreme cases, the risk of developing these diseases may also 

significantly shoot up. 

 Cold and eye irritation: Smog significantly reduces one's immunity to cold and can cause 

irritation in the eyes. 

 Premature mortality: A study by RICE University showed that ground-level ozone and 

PM 2.5 are direct contributors to an increased risk of premature mortality. 

 Damage to crops: Besides impacting humans negatively, smog can also inhibit plant 

growth and cause damage to forests and crops.  

 It increase the risk for cardiovascular and respiratory disease, cancer and adverse birth 

outcomes  
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Delhi Smog- November 2017 

It's one of the worst cases of air pollution in India that New Delhi had been trapped in smog 

on November 13th 2017 which was continued for three consecutive days. New Delhi had 

declared a public health emergency, closing down schools and offices. The levels of PM2.5 

in Delhi on Tuesday 14th November 2017 reached 720 micrograms per cubic meter, more 

than 11 times the World Health Organization’s safe limit. 

    

  

 

 

 

Smog is often caused by heavy traffic, high temperatures, sunshine and calm winds. These 

are few of the factors behind increasing level of air pollution in atmosphere of Delhi. During 

the month of November when the wind speeds are low, it helps the smoke and fog to 

become stagnate at a place forming smog and increasing pollution levels near the ground 

closer to where people are respiring. Monthly average mixing height was 480 meters with 

maximum daily average 633 meters on 1st November and minimum 307 meters on 8th 

November. Monthly average wind speed was 1.9 m/s with maximum daily average 3.3 m/s 

on 19th November and minimum 1.0 m/s on 11th November. Monthly average 

temperature was 21.4 ˚C with maximum daily average 24.9˚C on 6th November and 

minimum 18.8 ˚C on 20th November. Monthly average relative humidity was 55.1 % with 

maximum daily average 75.8 % on 8th November and minimum 38.5 % on 23rd November. 

Prominent wind direction in November 2017 was North West followed by north. It 

hampers visibility and disturbs the environment.In Delhi on Thursday morning, the Air 

Quality Index (AQI) of the city shot up to 451 on a scale where the maximum level is 500. 

AQI Index stayed in 'Hazardous' category as high as 799 in some areas (CPCB, Delhi). Heavy 

Transport and constructions are 

significant and growing contributor to 

particulate air pollution exposures. You 

can see in the below Figure from 

November 8 how Delhi became the 

epicenter of hazardous air quality in 

North India. (Source: CPCB &Report of 

Assessment of National Air Quality Index 

(NAQI) and pollution level for Indian 

cities, Greenpeace, Dec2017 

Fig.1- US space agency NASA has released satellite 

images           showing how a thick haze has 

enveloped much of the                       North India as 

poisonous air chokes resident in Delhi                            

and neighboring states. 

Fig.2-Graphic shows satellite imagery of the smog 

in contrast             with the aerosol optical 

thickness (AOD) in the affected areas,         which 

reflects. 

Page | 6 



Causes of Delhi Smog November 2017 Extreme Event 

The System of Air Quality & Weather Forecasting & Research (SAFAR)-India, IITM-PUNE 

AND IMD-DELHI, MINISTRY OF EARTH SCINCES (MOES) stated the following chronological 

events for the extreme smog event. The climatological mean of Delhi Air Quality’s PM2.5 

remained as 140-190 µg/m3 for the winter month of November which was maintained 

until 6th November 2017.   

 There was large Multi-day dust storm that emerged at 

Iraq, Kuwait, and Saudi Arabia in the last week of 

October 2017 and continued upto Nov 3-4. This dust 

storm was carried by relatively cool winds. As air 

temperatures drop, winds and dust was likely to slowly 

diminish but by that time, it got into upper part of atmosphere 

(1.5-3 km, 700-850 hpa) where winds became very strong (15-20kmph) and direction 

became towards India (westerly, North-Westerly) & dust affected larger region of Delhi. 

 

 The stubble burning at Punjab, UP and 

Haryana counts were very high on 6th Nov and 

upper air winds became North Westerly 

(towards Delhi) with high speed and started 

pumping pollution in Delhi.  (Image: 

#DelhiChokes, NASA satellite images show 

stubble burning continues unabated on 

November 5,2017) 

 

 Air Quality plunged into SEVERE (Emergency) Zone from 7th Nov (5AM) and touched a 

peak on 8th Nov (PM2.5 = 640 µg/m3) and slowly recovered to VERY POOR level on 

Saturday (11th Nov). There was no pumping and influence of Stubble burning and Gulf 

storm dust after 10th Nov night onwards owing to slowing down of upper air winds and 

change in wind direction. So Delhi was out of External Influence. 

 

 Gains due to Controls: The offline model run reveals that the observed offset between 

known anthropogenic and weather induced natural sources and realistic observation is 

around 15%. This may be attributed as gain due to unaccounted (in model) control 

measures like GRAP. 

 

 However, localized weather took over by 11th evening. Before it could flush, inversion 

layer fell down from 1600m to just 45m in 8 hours on 11th and Delhi entered in 

SEVERE zone which delayed full recovery by 2 days.   
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All queries and feedback regarding this newsletter should be addressed to: 

Dr. Gufran Beig 

ENVIS-Coordinator 

Indian Institute of Tropical Meterology, 

Dr. Homi Bhaba Road, Pashan, Pune -411008, India 

   +91-20-2590-4200  |         +91-20-2586-5142   

        www.iitmenvis.nic.in  |         iitm-env@nic.in 

 

 

Mitigation measure taken by Delhi Government to curb the SMOG 

Authorities had also taken some stringent pollution control measures. DPCC, Muncipal 

corporation, PWD and DTC, DDA SDMs, Traffic police had been directed to issue necessary 

notification and orders for implementation with immediate effects by Delhi pollution 

control committee and NGT .  

 Civil engineering construction was stopped still further order 

 Truck traffic banned except essential commodities 

 Increased frequency of Delhi metro  

 Intensified public  transport services 

 Sprinkling of water on road  

 Ban on us eof electricity generator sets with exceptions ad defined by DPCC 

 Ban on use of pet coke and furnace oil through in testified inspection drives 

 Ban on use of coal  and wood in hotels and eateries 

 Traffic management in all hotspot and increased deployment of traffic police to avoid 

congestion 

 Impose fine/penalties on all road construction agencies/contractor where there are 

inadequate dust control pollution 

 Strictly enforce prohibition  open burning of garbage, plastics and leaves 

 All the industrial activity in NCR of Delhi which releases emission not carried till the next 

date of hearing 

 The Indian Medical Association had declared a "public health emergency" and appealed to 

the government to stop outdoor sports and other such activities in schools to protect the 

health of children.  

 Keeps some air purifying plants inside your homes and offices eg. aloe vera an English ivy.  

 Reduction of fumes from metal-working and other industrial plants 

 Promote air pollution prevention programs. 
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