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start with disseminating information on 
•  how much is the pollution 
•  where is the pollution 
•  when is the pollution 
•  what are the sources 

how do we address the problem? 

our	answer….	



at	least	not	with	this…	





Giant	vacuum	cleaner?	

2.5	
crore	

(equivalent of at least two continuous monitoring stations) 
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Discon8nuous	Real-8me	Monitors	



people cover their unwillingness to 
act under the guise of unending 
inquiry…  we can't do anything 
because, we don't yet know 
everything… 

Jon Stewart, The Daily Show (final episode, 2015) 

so,	where	do	we	start?	
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Air	Pollu8on	in	Indian	Ci8es	

GBD	2010	
(Lancet,	2012)	

6th	

~627,000	premature	deaths	

~100,000	from	household	pollu8on	to	outdoor	



Emission
s 

Pollution 

Pollutant
s 

MoH Report,2016 



SO2	

Data	from	the	Manual	Sta8ons	



Data	from	the	Manual	Sta8ons	

PM10	



NO2	

Data	from	the	Manual	Sta8ons	



450	

All	manual	sta8ons	

30-40%	collec8on	

Limited	CAMS	

Limited	PM2.5	

Limited	access	

Sta8ons	under	the	
na8onal	ambient	
monitoring	program	
(NAMP)	

Where	is	the	data?	



Discon8nuous	Real-8me	Monitors	



Discon8nuous	Real-8me	Monitors	



Ques8on	

Do	we	want	discon8nuous	informa8on	for	ten	
pollutants		

Or	

Do	we	want	con8nuous	informa8on	for	one	cri8cal	
pollutant	at	ten	loca8ons	



7500	
crores	

for	up	to	30	CAMS	per	city,	in	50	ci8es,	for	10	years	of	
opera8ons	

500	
crores	

for	up	to	50	BAMS	(PM2.5	only)	per	city,	in	50	ci8es,	
for	10	years	of	opera8ons	

75	
crores	

for	up	to	100	low	cost	PM2.5	monitors	per	city,	in	50	
ci8es,	for	10	years	of	opera8ons	



•  Handheld monitors like 
Dust-Traks for PM 
or 
BAMS 

•  Low-cost monitors 

Alterna8ves	



PM2.5	Real-8me	Monitors	



#Indiaspend	



surveys	and	modelling	
to	support	urban	environments	



Social awareness 
Health awareness 
What else? 

odd/even	rule	in	Delhi….	



Delhi	On-road	Exposures	

55% of the day time 
population exposed 
to air pollution (HEI) 
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In-vehicle	PM2.5	exposure	

Goel	et	al.,	2015	



Sample	Data	Collec-on	Run	

Goel	et	al.,	2015	



Urban	Sprawl	between	1990	and	2013	



Air	Pollu8on	Modeling	in	Delhi	

Results	from	3D	Eulerian	Chemical	Transport	Modeling		
@	1km	grid	resolu8on	over	a	80	x	80	km2	domain	

h2p://delhiairquality.info		



In Delhi, 20 min of idling for cars = Rs. 1 crores in fuel losses (~$150,000) per day 

Driving	8me	is	spent	
idling	for	passenger	

cars	

Ludhiana	Delhi	Vizag	

Goel	&	Gu>kunda,	2014	

On-road	Idling	Pollu8on	

20%	





“Pollution Under Check” (PUC) Data Analysis 

Petrol 
Car 

Motorcycle 



Fuel Station Surveys 

2-3 minutes  
per response 

age mix 
vehicle usage by age 

fuel efficiency 

Goel	et	al.,	2014	



Delhi	On-road	Emissions	

Atmospheric	Environment	(2015)	



Na8onal	Transport	Emissions	2030	
20
12
	

20
30
	

Planning	Commissions	NDTPC	report;	GuHkunda	and	Mohan,	2013	
More	@hNp://www.urbanemissions.info		



informa8on	to	policy	support	



Coal-fired	thermal	power	plants	

2013	 2014	



Coal-fired	thermal	power	plants	

Atmospheric	Environment	(2014)	

old	
new	

old	
new	

old	
new	



Coal-fired	thermal	power	plants	

Drak	standards	proposed	in	April,	2015	
Amended	in	December,	2015	

Atmospheric	Environment	(2014)	
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old	
new	

old	
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open	and	untapped	informa8on	











Share	of	HH	fuel	consump8on	to		
outdoor	PM2.5	pollu8on	



improving	economic	measures	



Pollution tax for diesel vehicles 
Or 

DPF’s for diesel vehicles 



People cover their 
unwillingness to act under the 
guise of unending inquiry - we 
can't do anything because, we 
don't yet know everything 

Jon Stewart, The Daily Show (final episode, 2015) 



More	@		

Thank	
you	


