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Objectives for GEO-CAPE pre phase A work

1. Using an observing system for trace gases that emulates a spectrometer in
geostationary orbit, obtain spatially and temporally resolved fluxes of trace gases
including CH4, CO2 and CO from column abundance measurements.

2. Assess the impact of confounding variables including high and low clouds and
aerosols, topographic relief, and surface albedo variations

3. Use these results to refine the measurement and instrument requirements for
instruments on future missions.

4. Continue to develop the technology for future imaging Fourier transform
spectrometers such as PanFTS.
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Diurnal variations of Direct Sun & Basin XGAS

e Direct sun XGAS has no diurnal
variations.
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Correlation Between XCH, and XCO, Excess
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e Tight correlations between XCO,
and XCH, excess are observed at
every reflection point even though
they are emitted by different
sources — why?

e Both species are chemically inert,
so the variability of both CO, and
CH, is controlled by atmospheric
mixing and dynamics of the
boundary layer.
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Energy
(IPCC Level 1 - Category 1)

Energy Industries (IPCC - 1A1)

0 Petroleum refineries

©  Power plants
Oil and Natural Gas (IPCC - 1B2)

Liquefied natural gas fueling
stations

Compressed natural gas fueling
stations

¥ Natural gas compressor stations

Natural gas pipelines
¥ Natural gas processing plants
C Natural gas storage fields

Qil and gas wells
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Waste
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Landfills

Domestic & Industrial Wastewater Treatment & Discharge
(IPCC - 4D1 & 4D2)
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Map of XCH,:XCO, Excess Ratio
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*Attribution of CH, hot spots to specific sources is not feasible.
Other methods are required, e.g. in situ measurements,
isotopic fractionation



Basin-wide CH, emissions inventory

Using CLARS FTS XCH,:XCO, excess ratio measurements, basin-wide CH,
emissions are given by:

XCH, MWey,

E . = E — X — X
CH,;ltﬂp down ﬂﬂzlbﬂffﬂm up xco, 'stope MW,

v

Estimated from the 2011 CA statewide emission

- scaled by population. South Coast LA basin has
43% of CA population.




Monthly CH, Emissions (Gg/month)
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Annual CH, Emissions Estimates
in the past 10 years in Los Angeles

Scaled CARB (CARB, 2013)

Mount Wilson (Wennberg et al., 2012)
TCCON (Wunch et a., 2009)

ARCTAS (Wennberg et al., 2012)
CALNEX (Wennberg et al., 2012)
CALNEX (Peischl et al., 2013)

CALNEX (Wecht et al., 2014)

CALNEX (Cui et al., 2015)

CLARS (Wong et al., 2015)

This study

600

> | []]]

500 |

Annual CH, emissions (Gg/year)

300

1/2006 1/2008 1/ 2010 1/2012 1/2014 1/2016

Measurement period

* CLARS observations are consistent with previous estimates.
e Scaled CARB CH, emissions from 2011 to 2013 were 2-31% lower than our estimates.



Geostationary Imaging Fourier Transform Spectrometer:
Hourly Sampling of XCO,, XCH,, XCO

500 km x 500 km scene is imaged onto a 128x128
pixel focal plane array which provides a 2.7x2.7 km
size pixel at nadir and records spectra in every pixel
for 60 seconds per scene

Spectra in every pixel
captures rapidly evolving
tropospheric chemistry

From geostationary orbit GeoFTS can map all of North and South America hourly with high resolution
measurements (temporal, spatial, and spectral) that capture rapidly evolving tropospheric

concentrations with planetary boundary layer sensitivity 4



Panchromatic Fourier Transform Spectrometer (PanFTS):
Engineering Model for Geostatlonary Chemlcal Imaglng

Spectral Coverage:
0.3-10 um
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Other results:
CO, aerosols



	Stanley P. Sander1 �Clare Wong1, Thomas Pongetti1, Dejian Fu1, Jean-Francois Blavier1, Charles Miller1, Riley Duren1, Qiong Zhang2, Zhao-Cheng Zhang2, Sally Newman2, Yuk L. Yung2, Kevin Gurney3��1NASA Jet Propulsion Laboratory, California Institute of Technology�2Division of Geological and Planetary Sciences, California Institute of Technology�3School of Life Sciences, Arizona State University�Support: NASA, NIST, NOAA, CARB, KISS�copyright 2018, California Institute of Technology
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Geostationary Imaging Fourier Transform Spectrometer: �Hourly Sampling of XCO2, XCH4, XCO
	Panchromatic Fourier Transform Spectrometer (PanFTS):�Engineering Model for Geostationary Chemical Imaging
	GEO-PanFTS Engineering Model Demonstrated in LA
	GEO-PanFTS Engineering Model Demonstrated in LA
	Slide Number 18

