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Estimating the Contribution of Brick Kiln Industry to PM, - Emission over Northern India
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1. BACKGROUND 2. METHODOLOGY
1-1 Introduction 2-1 Model design

. PM, ; or fine particulate matters are tiny aerosols with diameter of 2.5um STEP 1 STEP 2 STEP 3
s o FOLLUITION in INDPA L370 vs, 2004 v 2002 or less, which are typically generated from incomplete combustion of PM, . Emission Quantification Result Verification
fossil fuel in vehicles, biomass In stoves for cooking and heating, coal In Meteorological Field

small industrial operations and agricultural waste in post-harvest fields.
_ _ _ _ In-situ Observation _ai -
It's also the PM,, - which plays the role of major component of air pollution In-situ Observation

which i1s now choking India.

Reanalysis Data

Plume Digital Imaging

Brick kiln and PM, ; emission . i (MacFarland et al., 2004;
S e e S| India is the second largest brick ’ 1 Du et al., 2007; Smith et al., 2017)
#of districts #of districts maximum all district average prOducer In the World. Bfle klln (B K)

above 10 ng/m?® above 40 ng/m? in ng/m? in ng/m3

98.1% 40% 99.6 A Total # of districts 640 emItS flne partICIeS Of CoaL dUSt
(census 2011)

99.2% 60% 110.8 : particles, organic matters and gases

India annual standard 40 pg/m?

99.4% 65% 118.2 : L such as SO2, NOx, H2S, CO etc.

Gridded PM, ; data is constructed by combining data from satellite retrievals and a 3D global chemical transport model,
and subsequently calibrated with available ground-based observations
(Source: Dalhousie University - http://fizz.phys.dal.ca/~atmos/martin/?page id=140)

. o _ Model Sensitivity Test
BK Location Identification using

Google Earth Engine Cloud Platform Regional Model
(Developed by Dr. Prakhar Misra of IIS

WRF-Chem ver. 3.9.1

Data Assimilation
(EnTKF)

Estimated annual PM, - emission:
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D2 10 km __ :
Emission inventory could be updated by

comparing model results and observation
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* Limited inventory for PM2.5 emission originated from BK.
* In-situ observations using aerial photo, UAV or drone are difficult due to
air-space regulations.
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« Lack of remote sensing products for identifying BK locations. Emission amounts:  E, = A, ,  EF,
—— Residue/grain ratios of crops o .
Burning efficiency Final OUtDUt
i ! ! . . L ‘ o D1 30 km . . .

- Develop a novel technigue to estimate regional PM, ;. emission from BK P (... xRL)|x F1x (B2, x F2..) Regional PM2.5 Emission Model for

over Northern India using numerical model simulation and remote sensing Tk Gkt g ik 1k Analysis and Prediction

== Aerosol microphysical process : scavenging,
e h out, dry/wet depositi
» Evaluate the effectiveness of countermeasure in reducing PM, - emission Ratio of crop residue Factorforfvggr'v wash out, dry/wet deposition
. . . . ' changes o :
from brick industry in India & i

3 RESULTS 2-2 Data used 2-3 Model parameterization
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