Assessing Urban Methane Emissions with Satellite-Derived Enhancement Ratios
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Methane emission mitigation has been at the forefront of policy 1. Identify TROPOMI CH, overpasses over a given city coincident with We calculate CH, : CO enhancement ratios for a select 10 cities using both the TROPOMI and WFMD CH, products (Figure 3). We also calculate
discussion in recent years due to its short atmospheric lifetime and ' those of other specie@ We consider OCO-2/3 nadir tracks within emissions ratios from 3 CH, and 3 CO globally-gridded inventories. We see reasonable agreement with a subset of inventories in most cities. However,
large global warming potential. COP26 saw the launch of the Global 75km. We consider OéO—3 SAMs and nadir fracks within 3 hours there are significant discrepancies between inventories.

Methane Pledge in which more than 155 countries responsible for over
50% of total anthropogenic methane emissions pledge to reduce
emissions by 30% below 2020 levels by 2030. Urban areas are a

We consider every pair of TROPOMI CH, and CO overpasses.

: : In some cifies (Ahmadabad, Delhi, Dhaka, Karachi) we see better overall agreement with EDGAR CH, emissions than with CAMS_GLOB_ANT CH,
2. ldentify enhancement pixels

emissions. However, the opposite is true in Al Ain. CO emissions in HTAP are always similar to those in CAMS_GLOB_ANT, while EDGAR CO can deviate

particular focus of mitigation policy as emissions are often from point * For OCO-2/3 nadir overpasses downwind of the city, use significantly (Al Ain, Buenos Aires, Dhaka).
sources (e.g., landfills, wastewater treatment plants) and can be intersection of modelled Gaussian plume and ground frack.
addressed by local governments or made to be profitable (e.g., « For all other cases, use TROPOMI NO, plume. Calculate XNO, The U.S. National CH, inventory agrees better with measurements than EDGAR or CAMS_GLOB_ANT in Washington D.C. and Los Angeles. But the Mexico
natural gas fugitive emissions). anomalies and select pixels above 95 percentile. Find intersection National CH, inventory seems to perform worse in Mexico City and Monterrey, possibly because emissions are based on 2015 values.
between these pixels and other two species (Figure 1, bottom- o—
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campaigns in geverol US q’nes have found notable underestimates of TROPOMI CO TROPOMI NO, 5 CAMS GLOB ANT : EDGAR
methane emissions. Satellite measurements offer a means to evaluate — ag CAMS GLOB ANT : CAMS GLOB ANT
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We calculate methane enhancement ratios from satellite - ;i
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of MacDonald et al. (2023). We compare them to emissions ratios
calculated from a vorie’ry of globolly—gridded inventories. We also 85.8 91I_1 96.4 101.7 107.0 0.00 o_bg 0.16 0.24 0.32
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. . o o e Figure 3: CH, : CO enhancement and emissions ratios derived from satellite and inventories. Values above the bars are Pearson correlation coefficients.
Methane (CH,), carbon monoxide (CO), and nitfrogen dioxide (NO,) 30°
measurements are prowdeq by the TROPOspheric Monitoring | Given our satellite-derived CH, : CO, ratio (ap8% . c0,), wWe
Instrument (TROPOMI; Veefkind et al., 2012). We use the operational 29° o Africa
- calculate CH, emissions as |
TROPOMI products, plus an additional CH, product based on the My = 100 = North America
Weighting Function Modified Differential Optical Absorption )8 E28 = a2% . con + ELS - T N 4 Asia
Spectroscopy (WFMD) retrieval algorithm (Schneising et al., 2023). €Oz o ¢ Europe | Hongkong
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Carbon dioxide (CO,) measurements are provided by NASA's Orbiting and Mo, are the molar masses of CH, and CO,,. 2
Carbon Observatory 2 (OCO-2; Crisp et al., 2004) and Orbiting Carbon E rctans Karachi
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in TROPOMI priors and divide by surface averaging kernel: We compare our CH, : CO enhancement ratios to those derived in Plant et al. (2022) using a different methodology (Figure 5). The ratios agree within

uncertainty in 5/11 cities, although the uncertainty on our enhancement ratios is underestimated. Values for some cities have low correlation
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