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Fired bricks are historically important in Indian 
subcontinent

2500 B.C : Brick houses in Indus Valley Civilization (dfindout.com) 400 A.D: brick based Bhitargaon Temple:

(commons.Wikimedia.com)



New constructed brick kiln

Raw (green) clay bricks made from top soil

Operation of Fixed Chimney Bull’s Trench Kiln

Maithel et al

Top soil excavated
from surrounding fields



3kg soil/brick needed, 4 million bricks/year
Surrounding fields become low-lying, vulnerable to flooding
Low-lying land used again for farming, residential plot 
Loss of soil carbon

Loss of fertile top soil after excavation 

1.5 m
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“Double punch emission”, 
chopped wood as fuel, modern slavery

Consumption: 600-ton coal/year

Season: Dry season (onset, offset uncertain)



Stage of fuel determines emission type

Feb, 2019
(season start)

Jun, 2019
(peak season)



PM2.5 emissions affect crops yield, pest vulnerability

Brick kiln: 604 ug/m3

Brick kiln: 465 ug/m3

Background 25 ug/m3
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25 – 45 ug/m3

361 ug/m3

June 2018



Emissions affect urban air quality up to 50 km far

Guttikunda and Calori, Atmospheric 
Environment (2013)

Paliwal, et al., Atmos. Chem. Phys. 
(2016)

Misra et al., (2019) Atmosphere 
(submitted)

Statistical approach Statistical, remote sensing, survey Remote sensing approach



‘Housing for All’, urbanization policy in Indian 
subcontinent implies brick kiln count rise

Fixed Chimney Bull’s Trench Kiln 
mostly in North India

Adapted form  Maithel, et al (2014) Adapted from Seto, et al (2012) 

Brick kiln belt



Needed - Brick kiln location open data
70% kilns illegal

Brick kiln count believed to be 125,000 in India



Needed - Brick kiln location open data
Brick kiln count believed to be 125,000 in India

Using data from Google Earth



Brick kilns appear reddish having round or ellipse 
shape with a chimney shadow

Reference Image DG Google Earth

Sentinel 2

90m

40m
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4km

Accuracy 83% - 87%



Kiln clusters correspond to previous location inventory

1564 active brick kilns 
around New Delhi detected

2017       

Guttikunda and Calori (2013) 
found about 1000 kilns 
manually for inventory but 
missed a major portion



1564 active brick kilns 
around New Delhi detected

2017       

Kiln located in 6 clusters, between upcoming satellite 
cities

Neighboring city

Domain of kiln 
detection



2017          

Suitability:

riverbed, 
road-access, 
city periphery



Kilns active near peripheral horizontal expansion 



10 km

Building heights from 
Misra et al., Remote 
Sensing (2018) 

Kilns also related with high-rise constructions



2006 2019

New and abandoned kilns with time

Abandon kiln

New kilns



1.Most built around 2009

2.Young brick kilns are 
further away from suburb

3.Some converted to field 
while some lie fallow 
(these were missed in 
our dataset)

NDVI reveals 
age of operation

Year (1999 - 2018)

NDVI (L7)



1.November 2017

2.Conversion of currency 
bill policy

3.Limited cash allowed to 
curb tax evasion

4.Effect on emission?

Kiln operation vs. 
demonetization 
policy



Conclusion

• First open data Brick Kiln location product, accuracy 
between 83% – 87%. 

• Located where clay, water and construction along non-
highway roads, less than 20 km from urban.

• Emission inventory underestimated, operation age 
important for historic emissions.

•Product will be extended to the brick belt and released. 
Open to collaborate.



Beehive Brick kiln in Vietnam, Cambodia

(https://english.vietnamnet.vn/fms/vietnam-in-photos/92459/mang-thit---the-land-of-bricks.html)
Mekong river, Vietnam

Rạch Cai Thầy, Vietnam

Co Chien River in Vinh Long, Vietnam
https://saigoneer.com/vietnam-travel/11061-photos-towering-brick-kilns-in-vinh-long-forms-mesmerizing-red-kingdom

https://english.vietnamnet.vn/fms/vietnam-in-photos/92459/mang-thit---the-land-of-bricks.html
https://saigoneer.com/vietnam-travel/11061-photos-towering-brick-kilns-in-vinh-long-forms-mesmerizing-red-kingdom
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