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Figure 1: Sources of methane emissions during fracturing process

absorption cannot be extrapolated directly

A relative % difference between two
wavelength 1s therefore used to obtain
relative absorption at each point
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1 Two large natural gas reservoirs, the Utica and Marcellus shale formations, line much of
~the eastern border of Ohio and numerous well sites are centered in this area. Spatially
these drill sites are located over hundreds of miles.
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Figure 2: Spatial Scale of drilling activities in shale formation. Source Robinson (2012) aircraft.

1 These spatial demands eliminate the singular use of stationary ground instruments and Modeling Future Tasks

necessitates the use of remote sensing that can cover large areas. . . . . . o
d There are several varying conditions experienced in remote sensing applications;

Objective . . 1 Future tasks will be dedicated to quantifying methane concentrations. In order to do so

| | aerosols, cloud cover, sensor geometry, surface properties, and atmospheric pollutant | . Inta from th . tor inflieht will b This allows:

U This work proposes remotely monitoring atmospheric methane concentrations through concentrations. The Moderate Resolution Atmospheric Transmission (MODTRAN) acqug1nghmore cae romf he 815[6(():[1;(’)1‘11}1{2% - dlgl I;VI\I/I OS"}?{(:IS\IS o b o 9WIS ' d

~ the use of a custom (1.61-1.68 um) shortwave-infrared (SWIR) spectrometer via aircraft allows users to control for these variables. urther evaluation ot the MoOact. can be precisely tuned to

- match flight operating conditions, concentrations of methane near shale well sites can be
quantified.

e - « Improvement in methods of operation leading to enhanced spectrometer performance,
and overall procedural efficiency.

A MODTRAN

travelling over known areas of shale activity.

1 The Moderate Resolution Transmission (MODTRAN®) radiative transfer model is
~1ntroduced and an early assessment of 1t’s capability to quantify methane concentrations
for future work was performed.
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1 In many remote sensing applications, data is often presented in radiance values. Currently the
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1 Two types of remote sensing via
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Presentation Notes
Should I just eliminate the abstract or just combine it together with the introduction? 
I eliminated this from the modeling section: Although the spectrometer is specifically designed to detect methane it’s an imperfect instrument and will detect background interference from other constituents of the atmosphere making the absolute quantification of Methane impossible. To alleviate this issue the SMARTS model was investigated. 
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