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Abstract 
 
This work presents a method for assessing spatial 
distribution of aerosol effect using the sharp absorption 
band of atmospheric oxygen (O2-A) around 760 nm of 
radiation. The measured radiance spectrum acts as the 
information source and no other reference like the 
extraterrestrial radiation is needed for calibration. A 
simple mathematical model is presented for the aerosol 
optical depth that is validated with spectroradiometric 
data and Hyperion hyperspectral image analysis for urban 
aerosols. Comparing the extent of radiation absorption 
due to aerosol with that due to cloud cover and seasonal 
variations it is concluded that the present method is 
suitable for comparing the aerosol effect at different 
places under the same atmospheric condition. 
 
1. Introduction 
 
Atmospheric aerosols like marine salt, mineral dust, 
biological debries, organics, soot and industrial dust 
suspended in air have significant influence on global 
climate through absorption of solar and terrestrial 
radiation, cloud formation, precipitation, transport of 
pollutants and other atmospheric phenomena. Aerosol 
effects are estimated with both active remote sensing 
techniques with lidars [1] and passive remote sensing of 
radiometric measurements [2]. International 
collaborations are established on ground based 
measurements of aerosol, such as EARLINET [3] and 
AERONET [4]. Different satellite based systems, such as 
POLDER & MERIS [5], MODIS [6], METEOSAT [7] 
and SCIAMACHY [8] are applied to aerosol estimation 
and intersystem comparisons are also executed [5,9]. 
 
An important parameter in connection with the spatial 
distribution, particulate concentration and size estimation 
of aerosols is the optical depth, which is estimated with 
Beer-Bouguer-Lambert law [4] using the information on 
the transmission of radiation of some specific 
wavelengths through the atmosphere with less attenuation. 
The extraterrestrial radiation at the top of the atmosphere 
is needed as a reference.  

In the case of strong gaseous absorption wavelengths, the 
present work treats the absorption phenomenon in a 
different way and puts forward a simple method for 
estimating the aerosol optical depth using the O2-A band 
and validates it with ground-measured spectroradiometric 
data. It is different from the earlier studies [5] in that it 
employs two non-absorbing band, instead of one, on 
either side of the absorbing band. No reference parameter 
like top-of-atmosphere reflectance is needed. The 
advantage of using O2-A band is its precise, universal 
location at different atmospheric conditions. The sharp 
absorption band enables a hyperspectral instrument to 
measure accurately the absorption peak and the oxygen 
absorption takes place irrespective of the source and the 
intensity of illumination. 
 
2. Methodology 
 
2.1. Working Principle 
 
For a radiation of wavelength � penetrating the 
atmosphere, the radiance (L�) after traversing the 
atmospheric column is generally expressed in terms of 
Beer-Bouguer-Lambert law. However, the present 
formulation in the case of strong gaseous absorption 
wavelength, such as that due to the O2-A band is 
developed in a different way as follows. For any arbitrary 
wavelength, the radiance (Lm) measured at the sensor is 
the algebraic sum of the source radiance (Ls) emitted from 
the source or reflected from the object surface, 
atmospheric gaseous absorption, if any, and path radiance 
(Lp) acquired due to scattering from aerosols and Rayleigh 
scattering. For the NIR wavelength range (750–775 nm) 
around O2-A band, Rayleigh scattering is negligible and 
only the aerosol contribution is significant. The water 
vapour absorption is assumed to be uniform except for the 
strong absorption bands (around 710-740 nm and 800-840 
nm) beyond the range under consideration. Therefore the 
measured radiance at the wavelength of maximum 
absorption within O2-A band can be expressed as 
 

 
pasma LTLL +=  (1). 
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•	 Bihar has a persistently poor record concerning Maternal 
and Child Health (MCH) targets.

•	 The National Health Mission and Health and Nutrition 
Strategy of JEEViKA, Government of Bihar, have 
attempted to improve MCH outcomes by increasing 
awareness of desired targets.

•	 Our study shows that Accredited Social Health Activist 
(ASHA) workers have enhanced awareness of MCH 
issues, leading to substantial behavioural change. This has 
led to an improvement in MCH outcomes in Bihar.

•	 The ASHA workers have been most successful in 
generating effective outcomes among less educated 
women from poor households, and among disadvantaged 
groups (Scheduled Castes and Other Backward Castes). 
Their outreach activities among more educated women 
from affluent households are limited.

•	 We found that family members, particularly mothers-in-
law (saas), mediated the interaction between ASHAs and 
women of childbearing age. The former is, thus, able to 
control the flow of information from the ASHA to target 
women and facilitate or obstruct the process of adoption 
of desirable reproductive and dietary practices.
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