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Seep gas = 91.2% CH4, 7.5% CO2, 1.1% C2H6, 0.2% C3H8

A multipronged approach to assess the feasibility of remote sensing to measure atmospheric meth-
ane emissions was tested through laboratory and field studies and radiative transfer simulations. The
study used natural marine hydrocarbon seeps due to the relative spectral uniformity of the sea sur-
face, the locality of the seeps, and their clear identification by the visual and acoustic presence of
bubbles.

These data represent the first attempt to use atmospheric measurements to investigate marine seep
emissions. There was very good correlation between the in-situ methane plume observations and the
appearance of methane absorption features in spectra where the solar pathlength passed through the
methane plumes. Methane absorption features were confirmed by spectra obtained from the labora-
tory studies. Furthermore, the in-situ approach identified atmospheric methane sources from both
bubble transport and air-water exchange from a dissolved plume.

Using a Gaussian plume fit to in-situ measurements of the methane plume originating from a seep
area, radiative transfer calculations demonstrated that methane signatures from the seeps are within
AVIRIS capabilities for a range of typical conditions. Using AVIRIS to identify methane emissions
from the seeps was estimated to be feasible both from a Twin-otter (3 km altitude), and the ER-2
(20 km altitude). Field efforts are planned for 2008.
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Site: Shane Seep
Approach: Repeated transects of the plume with flame ion detectors, contour the data, and fit with a Gaussian plume using boat measured wind data.

Example transect. Inset shows boat and Shane Seep
(source) locations, and corresponding times.

Contour map of Shane Seep atmospheric total hydrocarbon (THC) concentration (%). Lines show boat tracks, with ticks indicating measurement points and circles show transect
starting points. The location of major plumes at Shane Seep and of West Shane Seep are indicated by targets. Distance scale shown on figure. For the contour, measurements
were gridded to 0.01’ latitude-longitude bins and measurements in each bin averaged. Winds were light (2 m s-1 to 2.8 m s-1) from WNW. Near surface currents were onshore,
towards the north at ~0.5 m s-1. The shoreline is north-northeast from Shane Seep.

RRaaddiiaattiivvee TTrraannssffeerr CCaallccuullaattiioonn ooff

AAVVIIRRIISS FFeeaassiibbiilliittyy

Calculations show it is ffeeaassiibbllee!!!

Approach - Collect FID data at 3 heights and spectral data during a plume transect
Site - Seep Tent Seep

A) Methane mixing ratios recorded during a transect through the Seep Tent Seep. Locations
are shown in B), ticks are every 10 s, circles every minute, times noted on figure. D) Methane
at three heights (labeled on figure). 5-m height is multiplied by a factor of 100; 2.2 m height is
multiplied by 0.01. Data was smoothed with a 1-s low pass filter. C) Three-dimensional plot of
transect methane data at 3.6 m. Solar angle and wind direction on panel.
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