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Presenter
Presentation Notes
Not long ago, I was on a flight out of LA. I took a look out my window and saw this impressive grid of concrete and asphalt stretching out to the San Gabriel hills. It was completely void of any significant vegetation and got me thinking, what is LA’s carbon footprint, and how does that compare to say [CLICK] a coal fire plant in Poland, or [CLICK] the country of Ireland, which is known for it’s green pasture and hedges. 
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Presentation Notes
[STAY BLANK]I have to admit I was surprised by what I found. Los Angeles, the concrete city, has an annual emission rate of 50 MMT of CO2e per year. [CLICK] The coal fire plant in Poland  emits 40MMT of Co2e per year. And Ireland, what do you think, more or less? [CLICK] It emits 60MMT of CO2e per year. 



But why?

Presenter
Presentation Notes
As a scientist I know that what we often see on the surface, doesn’t always paint a complete picture. But also as a scientist I know that a little common sense goes a long way. 



Global Warming Potential (GWP100) of 
Main Greenhouse Gases

Carbon Dioxide (CO2) 1

Methane (CH4) 28

Nitrous Oxide (N2O) 265

Presenter
Presentation Notes
These are the current standards by which we measure greenhouse gases, the GWP100. This was developed in 1990 as policy makers and governments needed a way to quantify impact of greenhouse gases. But it wasn’t without it’s caveats, and it isn’t painting a complete picture of how these gases warm the atmosphere.
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Presentation Notes
Let’s take a look at Methane. This is the global methane budget, factoring sources from Fossil Fuels, Ag, Biomass, wetlands and other sources. And you can see how much is emitted, which is 558 million tons, but take a look at sinks. [click]



Half-Life of Main 
Greenhouse Gases in Years

Carbon Dioxide (CO2) 1,000

Methane (CH4) 10

Nitrous Oxide (N2O) 110

Presenter
Presentation Notes
Lifespan matters when measuring how a gas warms a planet. Up to this point we’ve been looking at the CO2 equivalent of each gas, not how it warms the planet. Methane isn’t going to significantly warm the planet for 1000 years. Only 10. And biogenic methane, that is methane from cattle, isn’t adding warming. [CLICK]
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Presentation Notes
What if I told you that methane from cattle in this state is not warming the planet? What if I told you it could be part of the climate change solution?What do cattle eat? Plants. They eat cellulose, which is the most abundant biomass we have on this planet. We can’t eat it, but ruminants can. Now let’s go back to your grade school days when you learned how plants grow. [CLICK]First plants need a few things to grow. CO2, sunlight and water. [CLICK]They absorb the CO2 and store it as cellulose. [CLICK]A ruminant eats that plant containing cellulose and releases it as methane. [CLICK]After 10 years that methane is converted into CO2 [CLICK]And it is free to be absorbed by plants again. [CLICK]And it’s important to note that this is recycled carbon. 



If herd sizes do 
not increase for 
10 years, then 
additional 
methane is not 
added to the 
atmosphere.
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Presentation Notes
If herd sizes do not increase for 10 years, then additional methane is not added to the atmosphere.And thus additional warming is not added to the atmosphere. Current standards do not 
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Presentation Notes
Now let’s take a look at CO2 from fossil fuels. It is our ancient forests and dinosaurs sucked up out of the ground. 
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And when we say it accumulates, it builds up in the atmosphere. So say you drove your car here today. You’re emissions from driving today are added to your emissions from driving yesterday and the day before and so on. This is a stock gas and all fossil fuels are a stock gas. Additional CO2 is added with every pulse, creating additional warming. [Click]Biogenic methane is a flow gas. Remember the carbon cycle? For every pulse of methane, one is destroyed at the same rate. No additional methane is added and no additional warming is added. 
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warming-potential-of-short-lived-
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Cain, M., Allen, M. & Lynch, J. Oxford Martin Programme on 
Climate Pollutants (2019). Read more at: 
https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908
_ClimatePollutants.pdf. 
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Presentation Notes
Let’s say we emit a ton of methane each year. And there are three scenarios in which methane rises by 35 percent, it falls by 10 percent and it falls even further by 35 percent. [click]With GWP100 we see methane have a fairly large CO2 equivalence when we see it rise by 35 percent. If emissions drop by 10 percent, we see a persistent CO2 equivalence and the same really if we see it dip by 35 percent. [click]But if we use the new standard, GWP*, we start to see how methane actually warms the climate. If we increase methane, we see a significant increase in warming. If methane emissions drop by 10 percent we see a slight dip in warming. And if we reduce methane by 35 percent, which we’re on the way to doing, we see significant cooling.  

https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908_ClimatePollutants.pdf


Cain, M., Allen, M. & Lynch, J. Oxford Martin Programme on 
Climate Pollutants (2019). Read more at: 
https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908
_ClimatePollutants.pdf. 
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Presentation Notes
This is by no means a way out for cattle producers. If we increase methane, we significantly increase warming and need to do everything we can to not only ensure we don’t increase methane, but help reduce, because then it’s a solution. 

https://www.oxfordmartin.ox.ac.uk/downloads/academic/201908_ClimatePollutants.pdf


Oxford Martin, Climate Metrics for Ruminant Livestock, July 2018, 
https://www.oxfordmartin.ox.ac.uk/downloads/reports/Climate-metrics-for-ruminant-
livestock.pdf%C2%A0
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Presentation Notes
So what does warming really look like in terms of emissions between CO2 and Methane? Looking at the first graph we see emissions for both pollutants going up and you can see that methane, CH4, goes up pretty much at the same rate. You’ll that CO2 climbs up at a steeper rate than it is emitted. This is because it is a stock gas, and for every pulse of CO2 emitted, we’re adding additional warming. It’s warming on top of warming already there. [CLICK]What if kept emissions constant? Well, it’s not a dissimilar story. Methane stays constant. But CO2 continues to warm, because that gas is building up, where as methane is being destroyed as it is added to the atmosphere. [CLICK]And what if we decrease emissions? Let’s look at CO2 first this time. You’ll see that warming will continue to rise, though more gradually, before plateauing. Again with CO2 being a stock gas, as CO2 is reduced it’s still adding warming to the atmosphere just in smaller amounts, before it evens out after no additional CO2 is added. But take a look at Methane. That is what a solution looks like. If we can reduce methane, which we have, we can induce cooling and eat into that gap that separates CO2 and Methane. 

https://www.oxfordmartin.ox.ac.uk/downloads/reports/Climate-metrics-for-ruminant-livestock.pdf%C2%A0


How do 
we do it?
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Presentation Notes
We’re already working on it with dairy and beef cattle in my lab, and of course across the state, dairy farmers, regulators and researchers are coming together to get things done. 



Since 2015 
California dairie s 
have  reduced 
2.2 million 
metric tons       
of greenhouse  
gase s



That’s a 25 percent
reduction in GHG 
emissions. 
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As we approach our our goal of 40 percent reductions. 
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