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Eight MethaneSAT scenes were analyzed over California’s San Joaquin basin between September 2024 

and May 2025. In terms of oil and gas production, this region is oil-dominant, with ~83% of total 

marketed energy production in 2024 coming from oil. Based on a spatiotemporal aggregation of the 

MethaneSAT observations, the total oil and gas methane emissions are estimated at 18 (95% confidence 

interval: 12 – 26) tonnes per hour (t/h), representing a methane intensity of 8.9% (95% confidence 

interval: 5.6% – 12.4%) relative to marketed gas production and 0.27 (95% confidence interval: 0.17 – 

0.37) kg of methane per gigajoule (GJ) of total energy production (Fig. 1). Estimated methane intensity is 

elevated and may reflect the prevalence of fugitive emissions from low producing oil wells in the region 

(Williams et al. 2025). 

 

MethaneSAT detected emission hotspots in the south of the observed San Joaquin region align with areas 

of oil and gas production. Significant methane sources not associated with oil and gas are present 

throughout the observed region, notably from agriculture (livestock operations) and landfills, which align 

with hotspots in the northern part of the region. Total MethaneSAT regional methane emissions (142 t/hr, 

95% confidence interval: 104 – 181) are about 2× greater than the gridded EPA inventory for the year 

2020 (the most recent available, see Fig. 2). The EDGAR 2024 emissions inventory estimates are roughly 

2.2× the MethaneSAT total (Fig. 2). 

 

Methane emissions are quantified from MethaneSAT’s retrieved column averaged mole fractions of 

methane (XCH₄) using a Bayesian atmospheric inversion framework (The MethaneSAT Science and 

Engineering Team, 2026), which generates the MethaneSAT Level-4 gridded emissions product (at 4 km 

× 4 km resolution). We attribute MethaneSAT derived methane emissions to sectors by combining 

information from bottom-up inventories and satellite-detected point sources using proportional allocation. 

We assess oil and gas methane intensity using two distinct and complementary metrics: 1) Marketed gas-

production-normalized methane intensity (Eq. 1) and 2) Marketed oil-and-gas-normalized methane 

intensity (Eq. 2). MethaneSAT emissions data product and inversion methods, sectoral disaggregation, 

and methane intensity calculations are described in Williams et al. 2025. 

 

Methane intensity calculations- 

 

𝐶𝐻4 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑔𝑎𝑠(%) = (
𝐸𝑜𝑛𝑔

𝑃𝑔𝑎𝑠×𝐶𝐻4𝑐𝑜𝑚𝑝.
) × 100                                (Eq. 1) 

 

             𝐶𝐻4 𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑒𝑛𝑒𝑟𝑔𝑦(𝑘𝑔𝐶𝐻4/𝐺𝐽) = (
𝐸𝑜𝑛𝑔

𝑃𝑜𝑛𝑔
)                                                     (Eq. 2) 

 
𝐸𝑜𝑛𝑔 = MethaneSAT derived oil and gas methane emissions 

𝑃𝑔𝑎𝑠 = Marketed gas production in 2024 

𝑃𝑜𝑛𝑔= Marketed oil and gas production in 2024 

𝐶𝐻4𝑐𝑜𝑚𝑝.= Methane composition of natural gas, assumed to be 90% for marketed gas 

https://www.epa.gov/ghgemissions/us-gridded-methane-emissions
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Methane density = 0.0192 kg/ft3 

1 boe = 6000 ft3 natural gas, 1 boe = 5.710 GJ 

 

 

 
Figure 1: An aggregated heatmap of methane emission rates (kg/hr/km2) produced by MethaneSAT observations over the San 

Joaquin basin in California, based on an aggregation of eight unique observations collected between September 2024 and May 

2025. MethaneSAT derived total methane emission rates and oil/gas methane emission rates with uncertainties are noted, along 

with methane intensity.  

 

 
Figure 2: MethaneSAT total emissions compared to bottom-up inventories. The shaded blue area is the bootstrapped 95% 

confidence interval of previous estimates. Note that GFEIv3 is for oil, gas and coal methane emissions only. The year of 

emissions estimates are shown in parenthesis. 
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