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Black Carbon Trends in California: Detection

/ Remote sites
A @ ® EC (IMPROVE

A COH (AQMD) > Mostly Urban sites

Ramanathan et al, 2013: CARB 08-323




Monitoring Black Carbon (BC) Using

Mobile Phones

Micro-Pump and Filter

Filter, placed on
reference template
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Why it Works: Filter color correlated to BC

Collected in:
California
and India

BC Loading pg/cm?

Absorption in A = 620-740 nm

Ramanathan et al. Atmospheric Environment 45(2011).




Adjusts for Different Lighting and Cameras

Filter




Validation Study 1

India and California:
Comparison with Thermal Optical
Average error within 25%
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Validation Study 2

Comparison with 2 Thermal Optical Protocols
(NIOSH, IMPROVE), Average error within 25%
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Validation 3 (Blind Test)

Maldives, March 2012: Comparison with Aethalometer
and 2 Thermal Optical Methods
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Validation Study 4 (Blind Test)

Los Angeles (Fall, 2012):
Comparison with Aethalometer
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Validation Study 5 (Blind Test)

India:
Comparison with Thermal Optical (NIOSH)
Average error within 20%
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S. Tripathi et al. To be submitted.




Validation Study 6 (Blind Test)

PASS (ug m™)

S. Tripathi et al. To be submitted.

India:
Comparison with PASS
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Validation Studies

Different sites/sources/locations:
* Laboratory setting: Cookstoves

« Kanpur, India: Highway Traffic, Power Plant, Biomass
Burning

« Maldives: South Asian plume
e C(California: Urban outdoors
e Jagdishpur, India: Indoor biomass burning, outdoors

Comparison with different methods:

* Aethalometer

 Thermal Optical (NIOSH, IMPROVE)
* PASS



Measuring Black Carbon in
Rural Kitchens in India
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Monitoring Cookstoves and Vaccines




Global Monitoring Networks

COOKSTOVE SENSOR BLACK CARBON SENSOR
THROUGH . THROUGH
OF AEROSOL

EXPOSED FILTER
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Conversion

Filter Size cm?

X
Loading pg/cm? —> Concentration pg/m3

Volume Air m3







