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 The radiative forcing of methane (CH4) is about 60% that of CO21 

 Global methane concentrations had risen from 722 parts per billion (ppb) in pre-industrial times to about 

1850 ppb in 2017
2,3

 

 Since methane is removed from the atmosphere relatively quickly, if annual methane emissions are relatively 

constant the atmospheric concentration will not change much4 

 There are substantial quantities of methane in the Arctic.  Release of even a small percentage of this methane 

(10%?) could have a significant impact on global temperature, but the seriousness of this problem is a matter of 

debate.4,5 

 "Global warming triggered by the massive release of carbon dioxide [from permafrost] may be catastrophic, but 

the release of methane from [methyl ]hydrate may be apocalyptic".6 

1 

 
2 Methane 

Methane (CH4) is the next-most important anthropogenic greenhouse gas (GHG), after carbon 

dioxide (CO2). With methane and carbon dioxide at current levels, It is calculated by 

both MODTRAN Tropical Atmosphere and the NCAR Radiation Code that a 0.1 ppmv increase 

http://ccdatacenter.org/documents/MethaneExpectations.pdf
https://www.sealevel.info/resources.html#modtran
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in atmospheric methane level has about the same warming effect as a 4.5 ppmv increase in 

CO2 level. (Some other authorities estimate more or less than that 45:1 ratio, e.g., the IPCC's 

AR5 Table 8.A.1 estimates 26.5:1.) 

Methane is also involved in a widely discussed, hypothetical, positive feedback process. 

However, even if you don't burn it, methane in the atmosphere oxidizes fairly rapidly, 

changing ultimately into (negligible amounts of) harmless CO2 and water: 

    CH4 + 2⋅O2 → CO2 + 2⋅H2O     (that's grossly simplified; here are details) 

Various sources give the half-life of CH4 in the atmosphere as 6 to 8 years, which would make 

the average lifetime 1.4427 times that (because oxidation is an exponential process, rather 

than linear), yielding an average lifetime for a molecule of CH4 in the atmosphere of 8.7 to 

11.5 years. Page 11 of this source gives the directly-calculated atmospheric lifetime of CH4 as 

~8 years, but identifies a feedback mechanism that (they say) effectively increases the 

atmospheric lifetime of additional CH4 to ~12 years. 

Call it 8-12 years. That's pretty short. It means the only reason CH4 levels are as high as they 

are (about 1.86 ppmv†) is that CH4 emissions are already high. There would have to be a very 

large,‡ sustained increase in CH4 emissions to cause much increase in long-term average 

atmospheric CH4 levels. 

  

Methane levels have been monitored at Mauna Loa, Hawaii since 1983. During most of that 

time they've been inching up slightly, from about 1.65 ppmv to about 1.86 ppmv now. Here's 

a graph: 

 
Click for full-sized, latest version 

Ice core samples have extended the methane measurement record much further. Here's a 

smoothed graph of methane levels from 1840 to present: 

https://www.sealevel.info/AR5_Table_8.A.1_Lifetimes_Radiative_Efficiencies_and_Metric_values_pp_731-738.pdf
https://www.google.com/search?q=0.000363%2F0.0000137%3D
https://www.sealevel.info/feedbacks.html#permafrost
http://acmg.seas.harvard.edu/people/faculty/djj/book/bookchap11.html#14646
http://www.google.com/search?q=%22half+life%22+of+methane+in+the+atmosphere+years
http://faculty.washington.edu/jaegle/558/ox_capacity.pdf
https://www.sealevel.info/feedbacks.html#methane_OH
https://earthobservatory.nasa.gov/Features/MethaneMatters/
http://www.esrl.noaa.gov/gmd/webdata/iadv/ccgg/graphs/ccgg.MLO.ch4.1.none.discrete.all.png
http://www.esrl.noaa.gov/gmd/webdata/iadv/ccgg/graphs/ccgg.MLO.ch4.1.none.discrete.all.png
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Click for full-sized, latest version 

  

†Methane levels vary slightly by location; this site has some maps. 

‡How large is “very large?” Well, for comparison, it would take about 3 Gt of CH4 to increase the 

atmospheric methane level by 1 ppmv. 

 https://www.sealevel.info/methane.html 
3 Attribution of recent increases in atmospheric methane through 3-D inverse modelling 

Abstract. The atmospheric methane (CH4) growth rate has varied considerably in recent decades. Unexplained 
renewed growth after 2006 followed seven years of stagnation and coincided with an isotopic trend toward 
CH4 more depleted in 13C, suggesting changes in sources and/or sinks. Using surface observations of both CH4 and the 
isotopologue ratio value (δ13CH4) to constrain a global 3D chemical transport model (CTM), we have performed a 
synthesis inversion for source and sink attribution. Our method extends on previous studies by providing monthly 
and regional attribution of emissions from 6 different sectors and changes in atmospheric sinks for the extended 
2003–2015 period. Regional evaluation of the model CH4 tracer with independent column observations from the 
Greenhouse gases Observing SATellite (GOSAT) shows improved performance when using posterior fluxes (R = 0.94–
0.96, RMSE = 8.3–16.5ppb), relative to prior fluxes (R = 0.60–0.92, RMSE = 48.6–64.6ppb). Further independent 
validation with data from the Total Carbon Column Observing Network (TCCON) shows a similar improvement in the 
posterior fluxes (R = 0.90, RMSE = 21.4ppb) compared to the prior (R = 0.71, RMSE = 55.3ppb). Based on these 
improved posterior fluxes, the inversion results suggest the most likely cause of the renewed methane growth is a 
post-2006 1.8±0.4% decrease in mean OH, a 12.9±2.7% increase in energy sector emissions, mainly from 
Africa/Middle East and Southern Asia/Oceania, and a 2.6±1.8% increase in wetland emissions, mainly from Northern 
Eurasia. The posterior wetland increases are in general agreement with bottom-up estimates, but the energy sector 
growth is greater than estimated by bottom-up methods. The model results are consistent across a range of 
sensitivity analyses performed. When forced to assume a constant (annually repeating) OH distribution, the inversion 
requires a greater increase in energy sector (13.6±2.7%) and wetland (3.6±1.8%) emissions but also introduces an 
11.5±3.8% decrease in biomass burning emissions. Assuming no prior trend in sources and sinks slightly reduces the 
posterior growth rate in energy sector and wetland emissions and further increases the amplitude of the negative 
OH trend. We find that possible tropospheric Cl variations do not to influence δ13CH4 and CH4 trends, although we 
suggest further work on Cl variability is required to fully diagnose this contribution. While the study provides 
quantitative insight into possible emissions variations which may explain the observed trends, uncertainty in prior 
source and sink estimates and a paucity of δ13CH4 observations limit the accuracy of the posterior estimates. 
https://www.atmos-chem-phys-discuss.net/acp-2018-474/ 

4 Arctic and American Methane in Context 
 — david @ 24 November 2013 

Lots of interesting methane papers this week. In Nature Geoscience, Shakhova et al (2013) have published 

a substantial new study of the methane cycle on the Siberian continental margin of the Arctic Ocean. This 

https://www.sealevel.info/ch4.html
http://www.iup.uni-bremen.de/sciamachy/NIR_NADIR_WFM_DOAS/wfmd_image_gallery_ch4.html
https://www.sealevel.info/conversion_factors.html#ppmvmass
https://www.sealevel.info/methane.html
https://www.atmos-chem-phys-discuss.net/acp-2018-474/
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-0
https://www.sealevel.info/ch4.html
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paper will get a lot of attention, because it follows by a few months a paper from last summer, Whiteman et 

al (2013), which claimed a strong (and expensive) potential impact from Arctic methane on near-term 

climate evolution. That economic modeling study was based on an Arctic methane release scenario 

proposed in an earlier paper by Shakhova (2010). In PNAS, Miller et al (2013) find that the United States 

may be emitting 50-70% more methane than we thought. So where does this leave us? 

The Context 

Because methane is mostly well-mixed in the atmosphere, emissions from the Arctic or from the US must 

be seen within the context of the global sources of methane to the atmosphere. Estimates of methane 

emissions from the Arctic have risen, from land (Walter et al 2006) as well now as from the continental shelf 

off Siberia. Call it 20-30 Tg CH4 per year from both sources. The US is apparently emitting more than we 

thought we were, maybe 30 Tg CH4 per year. But these fluxes are relatively small compared to the global 

emission rate of about 600 Tg CH4 per year. The Arctic and US anthropogenic are each about 5% of the 

total. Changes in the atmospheric concentration scale more-or-less with changes in the chronic emission 

flux, so unless these sources suddenly increase by an order of magnitude or more, they won’t dominate the 

atmospheric concentration of methane, or its climate impact. 

American Methane Emissions Higher Than Previously Thought 

Miller et al (2013) combine measurements of methane concentrations in various locations through time with 

model reconstructions of wind fields, and “invert” the information to estimate how much methane was 

released to the air as it blew over the land. This is a well-established methodology, pushed to constrain US 

anthropogenic emissions by including measurements from aircraft and communications towers in addition 

to the ever-invaluable NOAA flask sample network, and incorporating socioeconomic and industrial data. 

The US appears to be emitting 50-70% more methane than the EPA thought we were, based on “bottom 

up” accounting (adding up all the known sources). 

Is this bad news for global warming? 

Not really, because the one real hard fact that we know about atmospheric methane is that it’s 

concentration isn’t rising very quickly. Methane is a short-lived gas in the atmosphere, so to make it rise, the 

emission flux has to continually increase. This is in contrast to CO2, which accumulates in the atmosphere / 

ocean system, meaning that steady (non-rising) emissions still lead to a rising atmospheric concentration. 

There is enough uncertainty in the methane budget that tweaks of a few percent here and there don’t upset 

the apple cart. Since the methane concentration wasn’t rising all that much, its sources, uncertain as they 

are, have been mostly balanced by sinks, also uncertain. If anything, the paper is good news for people 

concerned about global warming, because it gives us something to fix. 

Methane from the Siberian continental shelf 

The Siberian continental shelf is huge, comprising about 20% of the global area of continental shelf. Sea 

level dropped during the last glacial maximum, but there was no ice sheet in Siberia, so the surface was 

exposed to the really cold atmosphere, and the ground froze to a depth of ~1.5 km. When sea level rose, 

the permafrost layer came under attack by the relatively warm ocean water. The submerged permafrost has 

been melting for millennia, but warming of the waters on the continental shelf could accelerate the melting. 

In equilibrium there should be no permafrost underneath the ocean, because the ocean is unfrozen, and the 

sediment gets warmer with depth below that (the geothermal temperature gradient). 

http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-1
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-1
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-2
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-3
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Ingredients of Shakhova et al (2013) 

1. There are lots of bubbles containing mostly methane coming up from the shallow sea floor in the 

East Siberian Arctic shelf. Bubbles like this have been seen elsewhere, off Spitzbergen for example 

(Shakhova et al (2013)). Most of the seep sites in the Siberian margin are relatively low flow but a 

few of them are much larger. 

 

2. The bubbles mostly dissolve in the water column, but when the methane flux gets really high the 

bubbles rise faster and reach the atmosphere better. When methane dissolves in the water column, 

some of it escapes to the atmosphere by evaporation before it gets oxidized to CO2. Storms seem to 

pull methane out of the water column, enhancing what oceanographers call “gas exchange” by 

making waves with whitecaps. Melting sea ice will also increase methane escape to the atmosphere 

by gas exchange. However, the concentration of methane in the water column is low enough that 

even with storms the gas exchange flux seems like it must be negligible compared with the bubble 

flux. In their calculation of the methane flux to the atmosphere, Shakhova et al focused on bubbles. 

3. Sediments that got flooded by rising sea level thousands of years ago are warmer than sediments 

still exposed to the colder atmosphere, down to a depth of ~50 meters. This information is not 

directly applied to the question of incremental melting by warming waters in the short-term future. 

4. The study derives an estimate of a total methane emission rate from the East Siberian Arctic shelf 

area based on the statistics of a very large number of observed bubble seeps. 

Is the methane flux from the Arctic accelerating? 

Shakhova et al (2013) argue that bottom water temperatures are increasing more than had been 

recognized, in particular in near-coastal (shallow) waters. Sea ice cover has certainly been decreasing. 

These factors will no doubt lead to an increase in methane flux to the atmosphere, but the question is how 

strong this increase will be and how fast. I’m not aware of any direct observation of methane emission 

increase itself. The intensity of this response is pretty much the issue of the dispute about the Arctic 

methane bomb (below). 

What about the extremely high methane concentrations measured in Arctic airmasses? 

Shakhova et al (2013) show shipboard measurements of methane concentrations in the air above the 

ESAS that are almost twice as high as the global average (which is already twice as high as preindustrial). 

Aircraft measurements published last year also showed plumes of high methane concentration over the 

Arctic ocean (Kort et al 2012), especially in the surface boundary layer. It’s not easy to interpret boundary-

layer methane concentrations quantitatively, however, because the concentration in that layer depends on 

the thickness of the boundary layer and how isolated it is from the air above it. Certainly high methane 

concentrations indicate emission fluxes, but it’s not straightforward to know how significant that flux is in the 

http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-0
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-0
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-0
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-0
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-4
http://www.realclimate.org/images/shakhova.2013.jpg
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global budget. 

The more easily interpretable measurement is the time-averaged difference between Northern and 

Southern hemisphere methane concentrations. If Arctic methane were driving a substantial increase in the 

global atmospheric methane concentration, it would be detectable in this time-mean interhemispheric 

gradient. Northern hemisphere concentrations are a bit higher than they are in the Southern hemisphere 

(here), but the magnitude of the difference is small enough to support the conclusion from the methane 

budget that tropical wetlands, which don’t generate much interhemispheric gradient, are a dominant natural 

source (Kirschke et al 2013). 

What about methane hydrates? 

There are three possible sources of the methane in the bubbles rising out of the Siberian margin continental 

shelf: 

1. Decomposition (fermentation) of thawing organic carbon deposited with loess (windblown 

glacial flour) when the sediment was exposed to the atmosphere by low sea level during the last 

glacial time. Organic carbon deposits (called Yedoma) are the best-documented carbon reservoir in 

play in the Arctic. 

2. Methane gas that has been trapped by ice, now escaping. Shakhova et al (2013) figure that flaws 

in the permafrost called taliks, resulting from geologic faults or long-running rivers, might allow gas 

to escape through what would otherwise be impermeable ice. If there were a gas pocket of 50 Gt, it 

could conceivably escape quickly as a seal breached, but given that global gas reserves come to 

~250 Gt, a 50 Gt gas bubble near the surface would be very large and obvious. There could be 50 

Gt of small, disseminated bubbles distributed throughout the sediment column of the ESAS, but in 

that case I’m not sure where the short time scale for getting the gas to move comes from. I would 

think the gas would dribble out over the millennia as the permafrost melts. 

3. Decomposition (melting) of methane hydrates, a peculiar form of water ice cages that form in the 

presence of, and trap, methane. 

Methane hydrate seems menacing as a source of gas that can spring aggressively from the solid phase like 

pop rocks (carbonated candies). But hydrate doesn’t just explode as soon as it crosses a temperature 

boundary. It takes heat to convert hydrate into fluid + gas, what is called latent heat, just like regular water 

ice. There could be a lot of hydrate in Arctic sediments (it’s not real well known how much there is), but 

there is also lot of carbon as organic matter frozen in the permafrost. Their time scales for mobilization are 

not really all that different, so I personally don’t see hydrates as scarier than frozen organic matter. I think it 

just seems scarier. 

The other thing about hydrate is that at any given temperature, a minimum pressure is required for hydrate 

to be stable. If there is pure gas phase present, the dissolved methane concentration in the pore water, 

from Henry’s law, scales with pressure. At 0 degrees C, you need a pressure equivalent to ~250 meters of 

water depth to get enough dissolved methane for hydrate to form. 

The scariest parts of the Siberian margin are the shallow parts, because this is where methane bubbles 

from the sea floor might reach the surface, and this is where the warming trend is observed most strongly. 

But methane hydrate can only form hundreds of meters below the sea floor in that setting, so 

thermodynamically, hydrate is not expected to be found at or near the sea floor. (Methane hydrate can be 

found close to the sediment surface in deeper water depth settings, as for example in the Gulf of Mexico or 

the Nankai trough). The implication is that it will take centuries or longer before heat diffusion through that 

http://cdiac.ornl.gov/pns/current_ghg.html
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-5
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-0
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sediment column can reach and destabilize methane hydrates. 

Is there any way nature might evade this thermodynamic imperative? 

If hydrate exists in near-surface sediments of the Siberian margin, it would be called “metastable”. 

Metastability in nature is common when forming a new phase for which a “seed” or starting crystal is 

needed, like cloud droplets freezing in the upper atmosphere. But for decomposition to form water and gas 

one would not generally expect a barrier to just melting when energy is available. Chuvilin et al 

(2011) monitored melting hydrate in the laboratory and observed some quirkiness. 

 

But these experiments spanned 100 hours, while the sediment column has been warming for thousands of 

years, so the experiments do not really address the question. I have to think that if there were some 

impervious-to-melting hydrate, why then would it suddenly melt, all at once, in a few years? Actual samples 

of hydrate collected from shallow sediments on the Siberian shelf would be much more convincing. 

What about that Arctic methane bomb? 

Shakhova et al (2013) did not find or claim to have found a 50 Gt C reservoir of methane ready to erupt in a 

few years. That claim, which is the basis of the Whiteman et al (2013) $60 trillion Arctic methane bomb 

paper, remains as unsubstantiated as ever. The Siberian Arctic, and the Americans, each emit a few 

percent of global emissions. Significant, but not bombs, more like large firecrackers. 

R e f e r e n c e s  

1. N. Shakhova, I. Semiletov, I. Leifer, V. Sergienko, A. Salyuk, D. Kosmach, D. Chernykh, C. Stubbs, 

D. Nicolsky, V. Tumskoy, and �. Gustafsson, "Ebullition and storm-induced methane release from 

the East Siberian Arctic Shelf", Nature Geoscience, vol. 7, pp. 64-70, 

2013. http://dx.doi.org/10.1038/NGEO2007 

2. G. Whiteman, C. Hope, and P. Wadhams, "Vast costs of Arctic change", Nature, vol. 499, pp. 401-

403, 2013. http://dx.doi.org/10.1038/499401a 

3. N.E. Shakhova, V.A. Alekseev, and I.P. Semiletov, "Predicted methane emission on the East 

Siberian shelf", Doklady Earth Sciences, vol. 430, pp. 190-193, 

2010. http://dx.doi.org/10.1134/S1028334X10020091 

http://hdl.handle.net/10013/epic.29809.d001
http://hdl.handle.net/10013/epic.29809.d001
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/#ITEM-16393-0
http://dx.doi.org/10.1038/NGEO2007
http://dx.doi.org/10.1038/499401a
http://dx.doi.org/10.1134/S1028334X10020091
http://www.realclimate.org/images/chuvilin.2011.hydrate_metastab.png


8 
 

4. S.M. Miller, S.C. Wofsy, A.M. Michalak, E.A. Kort, A.E. Andrews, S.C. Biraud, E.J. Dlugokencky, J. 

Eluszkiewicz, M.L. Fischer, G. Janssens-Maenhout, B.R. Miller, J.B. Miller, S.A. Montzka, T. 

Nehrkorn, and C. Sweeney, "Anthropogenic emissions of methane in the United 

States", Proceedings of the National Academy of Sciences, vol. 110, pp. 20018-20022, 

2013. http://dx.doi.org/10.1073/pnas.1314392110 

5. E.A. Kort, S.C. Wofsy, B.C. Daube, M. Diao, J.W. Elkins, R.S. Gao, E.J. Hintsa, D.F. Hurst, R. 

Jimenez, F.L. Moore, J.R. Spackman, and M.A. Zondlo, "Atmospheric observations of Arctic Ocean 

methane emissions up to 82° north", Nature Geoscience, vol. 5, pp. 318-321, 

2012. http://dx.doi.org/10.1038/NGEO1452 

6. S. Kirschke, P. Bousquet, P. Ciais, M. Saunois, J.G. Canadell, E.J. Dlugokencky, P. Bergamaschi, 

D. Bergmann, D.R. Blake, L. Bruhwiler, P. Cameron-Smith, S. Castaldi, F. Chevallier, L. Feng, A. 

Fraser, M. Heimann, E.L. Hodson, S. Houweling, B. Josse, P.J. Fraser, P.B. Krummel, J. Lamarque, 

R.L. Langenfelds, C. Le Quéré, V. Naik, S. O'Doherty, P.I. Palmer, I. Pison, D. Plummer, B. Poulter, 

R.G. Prinn, M. Rigby, B. Ringeval, M. Santini, M. Schmidt, D.T. Shindell, I.J. Simpson, R. Spahni, 

L.P. Steele, S.A. Strode, K. Sudo, S. Szopa, G.R. van der Werf, A. Voulgarakis, M. van Weele, R.F. 

Weiss, J.E. Williams, and G. Zeng, "Three decades of global methane sources and sinks", Nature 

Geoscience, vol. 6, pp. 813-823, 2013. http://dx.doi.org/10.1038/NGEO1955 

http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/ 

5 How Guy McPherson gets it wrong 
02/17/2014 BY SJ 
 
McPherson leans heavily on claims from people associated with the “Arctic News” blog about a catastrophic, 
runaway release of methane that supposedly is already underway in the Arctic. Unfortunately (or, rather, 
fortunately), the data don’t match their assertions. The latest IPCC and NAS assessment reports, in fact, deemed 
such a release “very unlikely” this century. One reason for that is that the Arctic has been this warm or warmer a 
couple times in the last 200,000 years, yet that methane stayed in the ground. Another reason is that scientists 
actually bother to study and model the processes involved. One thing McPherson and others like to point to is the 
recent work by Natalia Shakhova’s group observing bubbling plumes of methane coming up from the seafloor on the 
Siberian Shelf. Since we’ve only been sampling these plumes for a few years, we have no idea whether that release 
of methane is increasing or if these are long-term features. Similar plumes off Svalbard, for example, appear to be 
thousands of years old. (More to put this methane in context here.) 
 
So what are we facing if Arctic methane releases increase? Climate scientist David Archer shows some back-of-the-
envelope math here (http://www.realclimate.org/index.php/archives/2012/01/an-arctic-methane-worst-case-
scenario/). If the release increased by a factor of 100 and lasted for a century, it would be the equivalent of 
increasing today’s CO2 by 25-90%. Bad? Yes. Extinction? No. 
 
https://fractalplanet.wordpress.com/2014/02/17/how-guy-mcpherson-gets-it-wrong/ 

6 Methane Hydrate: Killer cause of Earth's greatest mass extinction 
 
https://www.sciencedirect.com/science/article/pii/S1871174X16300488 

 The US natural gas industry is leaking way more methane than previously thought. Here's why that matters 
July 2, 2018 by Anthony J. Marchese And Dan Zimmerle, The Conversation 
 
The EPA currently estimates this methane leak rate to be 1.4 percent. 
 
All told, based on the results of our new study, the U.S. oil and gas industry is leaking 13 million metric tons of 
methane each year, which means the methane leak rate is 2.3 percent. 
 
An earlier EDF study showed that a methane leak rate of greater than 3 percent would result in no immediate 

http://dx.doi.org/10.1073/pnas.1314392110
http://dx.doi.org/10.1038/NGEO1452
http://dx.doi.org/10.1038/NGEO1955
http://www.realclimate.org/index.php/archives/2013/11/arctic-and-american-methane-in-context/
http://www.realclimate.org/index.php/archives/2012/01/an-arctic-methane-worst-case-scenario/
http://www.realclimate.org/index.php/archives/2012/01/an-arctic-methane-worst-case-scenario/
https://fractalplanet.wordpress.com/2014/02/17/how-guy-mcpherson-gets-it-wrong/
https://www.sciencedirect.com/science/article/pii/S1871174X16300488
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climate benefits from retiring coal-fired power plants in favor of natural gas power plants. 
 
What's more, some scientists believe that the leakage rate could be even higher than our estimate. 
 
https://phys.org/news/2018-07-natural-gas-industry-leaking-methane.html 

 Professor Andrew Glikson “The looming Methane Time Bomb”. 

July 10, 2018 by Kevin Hester  
 
The July 2018 episode of Nature Bats Last on The Progressive Radio Network covered two recent articles 
published by Professor Andrew Glikson from the Australian National University. 
Professor Glikson was unable to connect for the live show so I read cruical aspects of the articles and have 
added my analysis and observations. 
The audio is embedded here; 
Central to the show was this article published in Global Research titled “The Methane Time Bomb and the Future of 

the Biosphere”. 
Methane release from permafrost 
“Early warnings are manifest. Expeditions along the East Siberian Arctic Shelf in 2011 led by the Russian 
scientists Igor Semiletov and Natalia Shakova identified a large number of km-size sea bed structures from which 
methane plumes were bubbling. The East Siberian Arctic Shelf (ESAS) is reported to be highly perforated and 
close to thawing”. 

 
https://kevinhester.live/2018/07/10/professor-andrew-glikson-the-looming-methane-time-bomb/ 

 Are methane seeps in the Arctic slowing global warming? 
By Randall Hyman  May. 8, 2017 , 3:00 PM 
 

When combined with other data—sudden drops in water temperature, along with increases in dissolved oxygen and 
pH at the surface—the lower CO2 levels were telltale signs of bottom water upwelling and photosynthesis, Pohlman 
says. Pohlman and his team conclude that the same physical forces that are pushing the methane bubbles up are 
also pumping nutrient-rich cold waters from the sea bed to the surface, fertilizing phytoplankton blooms that soak 
up CO2, they write today in the Proceedings of the National Academy of Sciences. 

Such a “fertilization effect” would be “really surprising,” says Thornton, who has studied methane emissions above 
seeps in the Laptev and East Siberian seas. “There are lots of nutrients in bottom water and bringing that to the 
surface could certainly [result in] draw down of CO2.” 

In fact, the study finds that in such zones, nearly 1900 times more CO2 is being absorbed than methane emitted. 
That’s a small but real consolation for those concerned about global warming, Pohlman says. In these limited zones, 
the atmospheric benefit from CO2 sequestration is about 230 times greater than the warming effect from methane 
emissions. 

But whether the findings apply to ocean seeps in other parts of the world is still a big question. Svalbard is in many 
ways a bellwether. Some methane seeps occur because the hydrates there are barely stable, and can be upset by 
slight changes in temperature and pressure. Globally, methane hydrate reservoirs may hold as much as one-third the 
carbon content of all fossil fuels. And with similar seeps along continental margins worldwide, there has been 
growing concern that methane emissions will dramatically increase as oceans warm. 

But Pohlman says one can’t count on the methane fertilizing effect being the same everywhere. Even in his study 
area, it’s apt to change with the seasons. He notes that his team’s data were collected in the constant sunlight of 
Arctic summer. During the dark polar night, photosynthesis would drop to nearly nothing, and methane emissions 
wouldn’t be offset by declining CO2.  

https://phys.org/news/2018-07-natural-gas-industry-leaking-methane.html
http://prn.fm/nature-bats-last-07-06-18/
https://www.globalresearch.ca/the-methane-time-bomb-and-the-future-of-the-biosphere/5638298?utm_campaign=magnet&utm_source=article_page&utm_medium=related_articles
https://www.globalresearch.ca/the-methane-time-bomb-and-the-future-of-the-biosphere/5638298?utm_campaign=magnet&utm_source=article_page&utm_medium=related_articles
https://www.youtube.com/watch?v=kx1Jxk6kjbQ&t=15s
https://kevinhester.live/2018/07/10/professor-andrew-glikson-the-looming-methane-time-bomb/
http://www.pnas.org/content/early/2017/05/02/1618926114
http://www.pnas.org/content/early/2017/05/02/1618926114
http://www.sciencemag.org/news/2014/08/numerous-methane-leaks-found-atlantic-sea-floor
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http://www.sciencemag.org/news/2017/05/are-methane-seeps-arctic-slowing-global-warming 

 Your immediate apprehension of the "mansplaining" occurring here is much appreciated! And yes, I, too, was very 
aware of Bruce Parker's intent to send me off into never-never-land by way of inviting me to read his lengthy, and 
not particularly well written, paper, was far more a misdirection intended to simply waste my time, than to provide 
me with any new information, or even improved understanding, of methane emissions, much less actually solicit my 
input. 
 
That said, Bruce Parker, I do have several things to say to you at this point and then I'll consider our "conversation" 
done.  
 
Quoting *anything* from either the IPCC or NAS is, imho, a complete waste of time. They are by design, and were 
essentially always intended, to advise primarily the US government of "economic development opportunities" by 
providing a veneer of "scientific approval" and thus manage, consistently, to be outrageously over-conservative in 
their findings and prognoses, because how could business continue to operate profitably otherwise? Their purpose is 
to ratify "Business As Usual" for the government and corporations, while using their cover as ostensibly 'esteemed 
bodies hewing to science' to fool the public into thinking their findings should be afforded preferential credibility. 
Natalia Shakova is the premier expert in methane emissions in the Arctic, and frankly, the findings she and her team 
have produced are truly the only ones that matter. 
 
I read through the "Studies and Projects Completed in 2017" compendium from the NAS, and found exactly one 
project related to climate change in any significant way. That report was the Review of the Draft Climate Science 
Special Report to Congress, which I also read. There was precisely ONE MENTION of methane throughout the entire 
report, and its mention was neither significant, nor related to appropriately measuring methane emissions relative to 
CO2, nor did it in any way address the impact of methane emissions in driving global temperatures significantly 
higher in a fairly short time period. 
 
Further, both the IPCC and NAS are patently dishonest in using 1850 as their baseline for establishing global 
temperature increases, and they use this date specifically to avoid having to reveal that we've already exceeded 
1.5*C, and in fact, are currently at 1.73*C. Replicating that error on your part in your paper is equally disingenuous. 
Likewise, the Paris Accords virtually lied outright when they claimed that temperatures could be kept below 1.5*C 
since emissions ALREADY in the atmosphere at the time the Accords were written guaranteed we would exceed 
2.0*C. Again - this simply supports making sure the corporations have the longest possible time to rape the planet 
with impunity and without accountability, rather than representing rigorous scientific honesty. 
 
You fail to note that methane emissions, unlike CO2, do not experience a lag time between emission and impact, and 
that because, at first emission, they represent 100x the impact CO2 generates, the fact that they are relatively 
quickly dissipated in the atmosphere (within a decade) is, of a practical nature, of very little consequence. Their 
damage is almost entirely front-loaded, and because their increased presence in the atmosphere will drive 
temperature rise far more quickly than CO2 has previously, will only serve to free ever greater amounts of methane 
to the atmosphere, in yet another one of those entirely *irreversible* feedback loops. 
 
Your claim the water column depth in ESAS is sufficient to provide space for diffusion of most of the escaping 
methane is simply not well supported in the work of Shakova's that I've read. Subsea permafrost has already thawed 
to the level of the frozen methane hydrates. Continued influx of heated water into the Arctic ocean, along with the 
ongoing loss of albedo related to sea ice cover destruction, and increasing temperatures overall in the Arctic, will 
have a net effect of further degrading the subsea permafrost, as well as forcing thawing of the methane hydrates 
themselves. 
 
Something you haven't addressed is that there is a significant fault line running across the sea floor of the Arctic 
Ocean, and that should be of major concern to all of us since both earthquakes and vulcanism are increasing as a 

http://www.sciencemag.org/news/2017/05/are-methane-seeps-arctic-slowing-global-warming
https://www.facebook.com/bruce.parker.3990?fref=gc&dti=260117954183363&hc_location=ufi
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direct result of ice loss through the process of isostatic rebound. I suggest watching Jennifer Hynes' very well done 
video, The Arctic Methane Monster's Rapid Rise, wherein she talks specifically about this fault line, as well as doing 
an excellent job of explicating how several of the irreversible feedback loops currently operant are converging 
toward a massive release of methane from the Arctic. And by the way, Shakova has estimated that a release of less 
than 1% of those methane reserves would serve to drive temperatures up significantly past 4*C, and you also failed 
to note that the frozen methane clathrates are currently confined under huge pressures, so that the convergence of 
subsea permafrost thaw with that of the methane clathrates will easily give way to massive releases no longer 
subject to those pressures. 
 
Further, you haven't addressed methane emissions from fracking (globally, not just occurring in the US), or those 
from both pingos and thermokarst lakes in the Arctic, all of which are increasing, nor that of livestock, which 
currently comprise 25% of the annual global emissions. 
 
It's easy to arrive at a faulty conclusion when you're using sources that are compromised (IPCC and NAS), or fail to 
address the true magnitude of methane emissions currently occurring. I'd suggest reviewing the work of Sam Carana, 
who's done a great job in tabulating increasing methane emissions, as well as perhaps joining the FB groups - Arctic 
Methane Emergency Group, and Methane News Group, both of which are excellent resources of information directly 
related to where we actually are with methane emissions. Additionally, I'd recommend watching the documentary, 
Arctic Death Spiral and the Methane Time Bomb. 
 
I have no further time to give you. 
 
https://www.youtube.com/watch?v=m6pFDu7lLV4&feature=youtu.be 

Published on Nov 18, 2013    Arctic Death Spiral and the Methane Time Bomb 
 
https://www.youtube.com/watch?v=a9PshoYtoxo 

The Arctic Methane Monster's Rapid Rise   Aug 2014 
 
https://www.facebook.com/ArcticMethaneEmergencyGroup/ 
 
https://www.facebook.com/groups/methanehydratesnews/ 
Manage 
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https://www.facebook.com/jennifer.hynes.79?fref=gc&dti=260117954183363&hc_location=ufi
https://www.facebook.com/SamCarana?fref=gc&dti=260117954183363&hc_location=ufi
https://l.facebook.com/l.php?u=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Dm6pFDu7lLV4%26feature%3Dyoutu.be&h=AT1mIbzBcGImBTlhvleoFnscLJDsnoAis_SHNiGbmgTgIXOVY1-gcVAkyo2Bo_BJdUIS6UmN9Ig5zCCXwzxGwVWF9pjGwUF55ykSLF_DfyZCRi-X09TXWBUw4PI_XdQAbe4WXXm27CztuWDq
https://www.youtube.com/watch?v=a9PshoYtoxo
https://www.facebook.com/ArcticMethaneEmergencyGroup/?hc_location=ufi
https://www.facebook.com/groups/methanehydratesnews/?fref=gc&dti=260117954183363&hc_location=ufi
https://www.facebook.com/groups/NTHELOVE/permalink/952071504988001/?comment_id=952090254986126&reply_comment_id=953244758204009&notif_id=1536073462317132&notif_t=group_comment
https://l.facebook.com/l.php?u=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Dm6pFDu7lLV4%26feature%3Dyoutu.be&h=AT1KHtRL8rpcmZdNrUvuV4Oe_UPSU1Y0HkPu2EuapE9BMZpjL3nKGFAzDJtus7YcDzE8ZfbKgyXy8PZdl6GArjdjK9xKHiHfwlp53cK0yi99T-GjV5pPbxLyKk329zXF6FVwkfIqhyi78yAtKpc
https://l.facebook.com/l.php?u=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Dm6pFDu7lLV4%26feature%3Dyoutu.be&h=AT1KHtRL8rpcmZdNrUvuV4Oe_UPSU1Y0HkPu2EuapE9BMZpjL3nKGFAzDJtus7YcDzE8ZfbKgyXy8PZdl6GArjdjK9xKHiHfwlp53cK0yi99T-GjV5pPbxLyKk329zXF6FVwkfIqhyi78yAtKpc
https://l.facebook.com/l.php?u=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3Dm6pFDu7lLV4%26feature%3Dyoutu.be&h=AT1KHtRL8rpcmZdNrUvuV4Oe_UPSU1Y0HkPu2EuapE9BMZpjL3nKGFAzDJtus7YcDzE8ZfbKgyXy8PZdl6GArjdjK9xKHiHfwlp53cK0yi99T-GjV5pPbxLyKk329zXF6FVwkfIqhyi78yAtKpc
https://www.youtube.com/watch?v=m6pFDu7lLV4&feature=youtu.be
https://l.facebook.com/l.php?u=https://www.youtube.com/watch?v=m6pFDu7lLV4&feature=youtu.be&h=AT1KHtRL8rpcmZdNrUvuV4Oe_UPSU1Y0HkPu2EuapE9BMZpjL3nKGFAzDJtus7YcDzE8ZfbKgyXy8PZdl6GArjdjK9xKHiHfwlp53cK0yi99T-GjV5pPbxLyKk329zXF6FVwkfIqhyi78yAtKpc

