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1. Abstract 3. HCHO columns in east Texas 4. Inferring AHRVOC emissions using HCHO columns
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Satellite observations of formaldehyde (HCHO) columns provide top-down OMI HCHO columns (version 2) over May—August 2005-2008 were oversampled 12.1.2 » 0.7 NEI05 bottom-up estimation

constraints on emissions of highly reactive volatile organic compounds (HRVOCs). to a 0.02” x 0.02" resolution using an averaging radius of 24 km (Method 1). integration of HCHO 39 kmol h™1
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This approac_h has been _use_d previously in the _US to_ es_,timate Isoprene em_issions OMI HCHO Vertical Column Density HRVOC Emissions columns over plume -0 V0 HCHO Total AHRVOC emission

from vegetation, but application to anthropogenic emissions has been stymied by ] 1\‘ / oy Ethene T S

lack of a discernable HCHO signal. Here we show that temporal oversampling of 34 - S = #(Q —Q,) dA H 16, 27 E —

HCHQO data from the Ozone Monitoring Instrument (OMI) for 2005-2008 enables THCHO , p— - Dt [y

detection of urban and industrial plumes in eastern Texas including Houston, Port 33 - f I Higher | / \
Alkenes Fraction of the _

Arthur, and Dallas/Fort Worth. By spatially integrating the HCHO enhancement in HCHOfom | oo 2 1 6.3, 12 total emission HCHO yield

the Houston plume observed by OMI we estimate an anthropogenic HCHO source 32 - e long-lived and biogenic| >

of 250 + 140 kmol h~'. This implies that anthropogenic HRVOC emissions in 31 - EPA NEIO5: emissions

Houston are 4.8 + 2.7 times higher than reported by the US Environmental Anthropogenic enhancement and HCHO production (kmol h-) ~ Top-down constraint

Protection Agency (EPA) inventory, and is consistent with field studies identifying 30 - 250 = 140 Figure 5. Major AHRVOC 190 £ 100

large ethene and propene emissions from petrochemical industrial sources. This kmol HCHO h emissions and related HCHO kmol h™

approach allows us to identify potential anthropogenic HCHO hot spots in China, o9 - production rates in Houston plume

and to monitor trends in HRVOC emissions over the US, in particular from the urban o | |

areas and the oil/gas industry. o8 - AHRVOC emissions in Houston are underestimated by a factor of 4.8 * 2.7 by EPA.
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¢ 13:00-14:00 local time temperatures: MERRA . S . e | | = |
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model and a radiative transfer model, LIDORT. Slant column densities (SCD) are gbsg Igrﬁ_tjrzgz);r)\dsl\le??:?grgzosr ?C)I:F;\n/q(.)s(s:.séﬁ %p;:lfdug\?vis with emissions larger than i
converted to vertical column densities (VCD, column hereafter) using AMF. ' ' i ,

« Bottom-up AHRVOC emissions are from US EPA NEIO5 as implemented by L - 505.2006 |- R Ght e
Stuart McKeen [Brioude et al. 2011, Kim et al. 2011]. - v e * —

« Drift from instrument aging is removed with a linear temporal regression of
background SCD over the North Pacific.

« Two oversampling methods:
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Figure 6. OMI HCHO columns (version 3) over May—Aug.
2005-2014 oversampled to a 0.02° x 0.02° resolution
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