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Presenter
Presentation Notes
Since COP21 has already happened, we recommend updating these slides to discuss what happened at COP21, and maybe re-titling “The Road from Paris”



We are 
inadvertently 
conducting an 
experiment 
on our planet.  

IPCC, AR5 

Presenter
Presentation Notes
Eliz: We are conducting a large, globally reaching experiment on our planet.  This experiment is “what happens to the planet when you add more trace gases to it?”  Since the beginning of the Industrial Age, we have been releasing many gases into our atmosphere.  Some of these gases interact with the flow of energy through the Earth system.  One of the changes that we experience at the Earth’s surface is global warming.  And it turns out that heating up the surface that we live on will have myriad impacts.  The international community recognizes that many of these impacts will be negative.



This December, the international community 
will meet in Paris to address global warming. 

Presenter
Presentation Notes
Ali: In December 2015, the int’l community is meeting to address global warming



Why is global warming happening? 
 
How does global warming impact people 
and the environment? 
 
What is being done about global warming? 
 
 

Presenter
Presentation Notes
We divided up our presentation into these 3 parts.  The slides are organized by these three sections.



Why is global warming happening? 



The Earth receives energy from the sun, 
mostly as visible light, and re-emits it to 
space as infrared radiation. 

Conservation of Energy: 
Energy in = Energy out 

Presenter
Presentation Notes
Energy balance. The gases in the Earth’s atmosphere are transparent to visible light – and opaque to infrared radiation.



visible light 

infrared radiation 

Presenter
Presentation Notes
Energy balance slide 2.  The Earth receives insolation as SW from the sun and emits as LW.  



Coffee cup demonstration 

Presenter
Presentation Notes
This is where we inserted UW Atmos Outreach’s ‘Coffee cup’ IR vs visible light demo.  We briefly describe below how we did this demo, but UW Atmos Outreach has more materials that go with it.  They are generally willing to let people check out the demo.  To contact them: outreachcoordinators@atmos.washington.eduThis demo describes how an IR thermometer works and then asks audience members to point it at a coffee cup on a hotplate.  Then, in sequence, three screens are placed between the IR gun and the coffee cup.  Each screen lets through different bands of radiation.  With the glass screen, you can see the coffee cup (visible light is let through), but the IR gun registers room temperature (IR is trapped).  With the cardboard screen, you can’t see the coffee cup and the IR gun registers room temperature (both visible and IR are trapped).  With the trash-bag screen, you can’t see the coffee cup, but the thermometer shows a higher temperature than the room (visible light cannot pass through, but IR can!).  The audience is then asked which screen is most like our atmosphere (the glass because it is transparent to light but opaque to IR heat).  The greenhouse analogy is then made.



The details of the energy flow is 
complicated, but adding greenhouse 
gases increases the surface temperature. 

Trenberth et al, 2009 

Presenter
Presentation Notes
We included this slide in our first library presentation, but cut it in future presentation because it has too many arrows and takes too much time to explain.  The main point we wanted from it was that “increased trapped heat in the atmosphere leads to a warmer surface”.  



Carbon dioxide accounts for the bulk 
of the increased greenhouse warming. 

IPCC, AR5 

Heating Cooling 

Aerosols 

Presenter
Presentation Notes
This slide threw a few of our early audiences.  They weren’t sure how to read it as a graph with negative and positive, and it took us a while to explain it.



Most of the CO2 emissions come from 
the burning of fossil fuels. 

IPCC, AR5 

Presenter
Presentation Notes
The largest emissions of human-produced CO2 come from the burning of fossil fuels, cement production, and deforestation (as the biomass cleared during deforestation decomposes). In addition, fossil fuel burning, agricultural practices, and landfills produce other potent GHGs such as CH4 and N2O. 



Emissions 
come from 
a variety of 
economic 
sectors.  

IPCC, AR5 

Presenter
Presentation Notes
For time purposes, we cut this slide in our later presentations.  In addition, the division between electricity/heat production and the rest was confusing. 



Humans have increased the amount of CO2 in the atmosphere 
by 40% since the beginning of the Industrial Age. 

www.theguardian.com 

Presenter
Presentation Notes
Note that this figure was drafted during the recession.  The unfilled circles indicate 2008 CO2 emissions, and the filled circles the 2009.  That’s why there was a reduction in CO2 emissions between these two years.  Another points that we made with this figure: China emits the most total CO2, but per capita, the US is much higher.  Check out this wikipedia article for current stats: https://en.wikipedia.org/wiki/List_of_countries_by_carbon_dioxide_emissions(As of writing this US was #3 in per capita CO2 emissions, Australia and Saudi Arabia being #1 and #2 respectively)



GtC/y 

GtC/y 

GtC/y 

GtC/y 

GtC/y 

About 40% of the carbon dioxide emitted from fossil fuels stays 
in the atmosphere, while the rest goes into the ocean and land. 

Presenter
Presentation Notes
Where does CO2 go once it is emitted?  Only about half stays in the atmosphere, the rest is split up into the land (biosphere --- plants) or the ocean (which leads to ocean acidification).  This slide sets the stage for two later points:Vegetation is what is responsible for the seasonal wiggles in the Keeling CurveCo2 uptake by ocean is causing ocean acidification



We have been measuring carbon dioxide in 
the atmosphere since the 1950s. 

Presenter
Presentation Notes
The Keeling Curve!  If there’s time (which we didn’t have), this is a nice place for the story of Keeling.  If there was time, we talked about how the seasonal uptake and respiration by the biosphere causes the wiggles.  Main point: CO2 is going up.  You should update this slide with the current CO2 reading.  You can find this here:https://scripps.ucsd.edu/programs/keelingcurve/https://scripps.ucsd.edu/programs/keelingcurve/wp-content/plugins/sio-bluemoon/graphs/mlo_full_record.png



Atmospheric CO2 concentration is higher than it has 
been in the past 800,000 years. 

EPICA Dome C, Antarctic Ice Core 

Temp 

CO2 

CH4 

N2O 

IPCC AR4 

Thousands of year before 2005 

Presenter
Presentation Notes
This slide we cut in later presentations for time, but it puts the current CO2 concentrations in the context of the ice ages.  We often did get questions about how much CO2/T varied with the ice ages.  Some good envelope-back numbers for this are:CO2 varies from ~180ppm – 280ppm from glacial to interglacial (we are currently at 400pm), and the approximate global temp swing from glacial to interglacial is roughly 4-7*C.  This point also helps make the point that 1*C of current global warming may sound small, but the ice age (which was an enormous departure from today’s climate) was only 4*C cooler than preindustrial.  Small numbers in global averages mean a lot!  2*C (the threshold we want to stay below) is roughly halfway in the opposite direction from an ice age.  This slide also shows that the current CO2/T trends are not part of the usual natural variability.  Milankovitch cycles (something that we had to explain briefly a couple of times during questions) would indicate that we should be heading back toward another glacial cycle now, not warming!This slide was developed from one made by Alyssa Atwood.  Thanks Alyssa!if we look at the recent increases in GHGs from a paleoclimate perspective, we see that the current levels of GHGs are higher than they have been over the last 800,000 years (which is as far back as we have good records for). This figure shows records of the GHGs N2O, CH4, and CO2 from air trapped in ice cores taken in Antarctica, which are our best estimates of what the Earth’s atmosphere was like in the past.EPICA ice core, Antartica recordsThe current atmospheric CO2 concentration is off the scale.Historically, the temperature signal has always followed the CO2 signal closely.  Currently however, it has not kept up with the CO2 change caused by human emissions.  Since the climate record suggests that the two are intimately linked it stands to reason that the temperature will eventually catch up to the atmospheric CO2 change.  



Temperature and carbon dioxide have been 
increasing together over the 20th century. 

Global average temperature increased by 
1.5˚F (0.85˚C) since 1880. 

Presenter
Presentation Notes
Another slide that was developed from one originally from Alyssa.  Shows the industrial rise in CO2 and T.  CO2/T go together because of the greenhouse as explained with the earlier demo with the coffee cup.



Global average temperature increased by 
0.85˚C (1.5˚F) since 1880. 

IPCC, AR5 

Presenter
Presentation Notes
Similar slide to the previous one, but from IPCC.  We cut this in most presentations.



How does global warming impact 
people and the environment? 

Presenter
Presentation Notes
Part II.  In this section, we describe the large-scale impacts of global warming.  What do projections of global and regional temperature show for the future?  What about precip? Extreme weather?



The IPCC regularly 
publishes reports 
on the current 
state of climate 
science. 

Presenter
Presentation Notes
Need to introduce the IPCC somewhere, here was one place (potentially disjointed place) that we did it.



Scientists use climate models to predict 
future warming and impacts. 

Presenter
Presentation Notes
The IPCC report uses Global Climate Models for many of its physical science conclusions. What is a GCM?A global climate model (GCM) is a mathematical description of atmosphere, ocean, and land processes.  Elizabeth likes to explain it as all boiling back to high school physics concepts: conservation of energy, conservation of mass, Newton’s Law (F=ma), the laws of thermodynamics, and PV=nRT.  In other presentations, Elizabeth will show a snippet of code from a GCM to show that GCMs are a piece of software based on proven physics theories, not magic.  This slide is one place to point out uncertainty in modeling – clouds are difficult to model because of their microscale processes (aerosol and droplet physics) that directly impact macroscale structure (reflectivity and precipitation).  This is an active area of research and will continue to be so for a long time I expect… 



Dozens of modeling 
centers around the 
world make GCMs and 
collaborate in the 
Coupled Model 
Intercomparison 
Project (CMIP). 

Presenter
Presentation Notes
There are many centers that have their own GCMs; with every IPCC report, they all collaborate to produce the same simulation type with their own models – the Coupled Model Intercomparison Project (CMIP).  CMIP6 is beginning up now.  We often cut this slide for time.  



Projections of fossil fuel emissions are 
needed for GCMs. 

IPCC, AR5 RCP = Representative Concentration Pathway 

Presenter
Presentation Notes
Ali covered this slide usually.  RCPs begin with scenarios – scenarios use social-economic models for what the future could look like.  Then these scenarios are matched to CO2 output (RCPs) that are fed into the GCMs.  



The largest uncertainty in our climate 
projections for 2100 is future emissions.  

IPCC, AR5 RCP = Representative Concentration Pathway 



Temperature increases with the amount of 
emissions. 

IPCC, AR5 

Presenter
Presentation Notes
Temperature projections from the most and least optimistic projections (RCP2.6 blue and RCP8.5 red).  Often this is where we introduced the phrase (‘business as usual’) with the RCP8.5 simulation.  The gray line is something we added to illustrate where 2*C from preindustrial lies.  The y-axis on this figure is relative to 1986-2005 levels, not preindustrial.  There was (roughly) 0.8*C warming from preindustrial-(1986-2005 avg), that is where this gray line falls.   2*C from preindustrial is politically what we want to stay below.    This point was confusing to our audiences.  For anyone in the future using this slide and wanting to talk about 2*C from preindustrial, find a different figure…



Land warms more than ocean. 

IPCC, AR5 

Presenter
Presentation Notes
Land warms more than ocean.  That’s a bummer, since we, as a species, live mostly on land.  You can also see Arctic amplification (more warming in the Arctic than elsewhere) in either scenario.  We often cut this slide for time.



Heat waves become more likely and 
hot records will be broken. 

   
 
More extreme heat records 
 
 Fewer extreme cold records 
 
 

IPCC, AR5 IPCC, AR3 

Presenter
Presentation Notes
This slide tries to get at temperature extremes.  The sliding bell curve lost some of our audience members, so it took care to describe.  Too many figures on this version.  See next slide for cleaner version.



Heat waves become more likely and 
hot records will be broken. 

IPCC, AR3 

Presenter
Presentation Notes
Science impactA different version that tries to illustrate changes in temperature extremes.



Extreme heat poses a serious 
public health risk. 

Reuters/Akhtar Soomro 

Presenter
Presentation Notes
Often in section 2, we tried to alternate between “science impact” (Elizabeth describes) and “human impact”  (Ali describes) for the same topic.This was the first place we did that.Human impactHeat waves in Pakistan and India this spring and summer, with temperatures well over 100 degrees. Tens of thousands of people were hospitalized, and thousands died. 



Over the oceans, wet places will get 
wetter and dry places will get drier, but 
over land, models often don’t agree. 

IPCC, AR5 

Presenter
Presentation Notes
The wet get wetter, dry get drier idea.  We cut this for most presentations.  Gets away from main point.



Extreme 
rainfall will 
increase, as 
will aridity. 

IPCC, AR4 

Presenter
Presentation Notes
Science impactBoth extremes in rain and drought will increase.  (Though Elizabeth is well aware of the disagreement over land in GCMs…)



Increases in flooding and in drought 
have a human cost. 

Presenter
Presentation Notes
Human impact



More communities will be dealing 
with water shortages and flooding. 

Muhummad Hamed/Reuters 

Presenter
Presentation Notes
Human impactChanges in precipitation patterns cause serious problems for people. Drought can cause shortages in water for drinking, agriculture, and other economic activities. The middle east has been experiencing increasing problems with water shortages that some researchers think may be part of the underlying cause of the political unrest in this region. These sheep are grazing nearby an irrigation ditch which is empty. On the other hand, heavy rains and storms can be devastating for communities located near rivers. This image is from Bangladesh, and it shows the community coming together to build a rock levy to protect the area behind it from flood waters. This is an example of what we mean by adaptation, on a small scale. 



Sea levels are rising and will continue to rise. 

Milne et al. 2009 

Presenter
Presentation Notes
Science impact.  Sea levels are rising.  Half due to land-based glaciers, half due to water expands when it gets warm.  Often cut the sea-level rise mechanisms schematic for time purposes.  



Sea levels are rising and will continue to rise. 

IPCC, AR5 

Presenter
Presentation Notes
Science impactProjections indicate that sea levels will continue to rise.



Republic of the Marshall Islands 

Low-lying island nations face an 
existential threat. 

Presenter
Presentation Notes
Human Impact.  This slide was developed from one originally by Alyssa Atwood.  Thanks Alyssa!Ali: This has had important consequences for areas like the Marshall Islands, which are low lying coral atolls in the Western Pacific. As their average land height is about 1 m above sea level, entire island nations such as the Marshall Islands will likely be uninhabitable by the end of the century.



100-year flood event 
with 6-inches of sea 

level rise. 

WACCIA 2013 

Presenter
Presentation Notes
For audiences interested in local impacts, instead of Marshall Islands slide, you could use this slide of Seattle to show how much flooding there would be downtown with no adaptation measures.  We can model impacts of sea level rise on Washington’s low lying coastal areas and determine which areas will be below the high tide line under various sea level rise projections. For instance, this figure shows the areas of land in Harbor Island in Seattle that would be inundated under a sea level rise of 2-4 feet.Source: Petersen, A. (Sascha) 2007. Anticipating sea level rise response in Puget Sound. M.M.A. thesis, School of Marine Affairs, University of Washington, Seattle.Excerpted from Petersen 2007: The aerial photography overlay helps identify areas of vulnerability and potential infrastructure risks. Possibly an effect of processing, a portion of the West Seattle Bridge is not shown. It appears that Harbor Island is not connected to the western shoreline, when in reality it is. The Seattle waterfront consists of a highly modified shoreline and the two-foot sea level rise scenario would have limited direct impact (light pink areas). Harbor Island, which is built on fill, is all low elevation and thus particularly vulnerable to changes in sea levels. Given the high economic value of the Port of Seattle facilities, the sports stadiums (shown in the upper right corner of the map), transportation facilities, office buildings and other infrastructure, it is likely that the benefits of protection will justify the costs. Actions, such as elevating the land, building sea walls, or other defenses, are potential responses to preserve this valuable land.



Arctic Summer sea ice extent is at record 
lows and will continue to decrease. 

IPCC, AR5 

Presenter
Presentation Notes
Science impactArctic sea ice is retreating in the summer (September).  



Figures from NASA Earth Observatory 

Median  
September 
extent 
observed 
1979-2000 

Median  
Marc h 
extent 

observed 
1979-2000 

Presenter
Presentation Notes
Science impactFlipping between the next slide and this one fast is really helpful for seeing the decline.



Figures from NASA Earth Observatory 

Median  
September 
extent 
observed 
1979-2000 

Median  
Marc h 
extent 

observed 
1979-2000 

Presenter
Presentation Notes
Science impactFlipping between the previous slide and this one fast is really helpful for seeing the decline.



The loss of summer sea ice brings 
ecosystem and societal changes. 

Presenter
Presentation Notes
Human/ecosystem impacts:This loss of sea ice has made life very difficult for the animals that depend on it, such as polar bears. It has also impacted the Arctic indigenous people by forcing them to change their hunting strategies. Commercial companies are already beginning to explore potential new trade routes.



Lower pH = higher 
acidity 

                        pH Ocean Acidification Demo 

Presenter
Presentation Notes
This is where we stuck our ocean acidification demo.  Again talk to outreachcoordinators@atmos.washington.edu for checking out the OA demo, they have all the materials.  See this video a demonstration of the OA demo: https://www.youtube.com/watch?v=ntBgzK_OlA4Usually we get a couple of audience volunteers to do the demo and we pass around the PhD color-card that goes with the PhD indicator.---First a little background on pH and acidity: acidity is determined by the concentration of hydrogen ions in solution and is measured on the pH scale. Neutral solutions such as pure water have a pH of 7. Acidic solutions such as coffee and lemon juice have a higher concentration of H+ ions and a pH less than 7. Basic solutions such as baking soda and bleach have low concentration of H+ ions and a pH greater than 7. Just remember that the more acidic a solution, the lower the pH. 



CO2 + H2O = H2CO3 
Carbon Dioxide + Water = Carbonic Acid 

Presenter
Presentation Notes
We usually cut this slide because of time and its complexity.Here is the basics of how OA occurs. When CO2 dissolves in seawater it reacts with water molecules to form carbonic acid, shown here. This weak acid readily dissociates, releasing hydrogen ions which increases the acidity of the ocean. 



What happens when you add 
carbon dioxide to water? 

CO2 + H2O = H2CO3 

Carbon Dioxide + Water = Carbonic Acid 

Presenter
Presentation Notes
This slide is highly simplified (and kinda wrong),  but for time purposes, we often used this with the OA demo.--First a little background on pH and acidity: acidity is determined by the concentration of hydrogen ions in solution and is measured on the pH scale. Neutral solutions such as pure water have a pH of 7. Acidic solutions such as coffee and lemon juice have a higher concentration of H+ ions and a pH less than 7. Basic solutions such as baking soda and bleach have low concentration of H+ ions and a pH greater than 7. Just remember that the more acidic a solution, the lower the pH. 



Increasing ocean acidification is also a 
consequence of carbon dioxide emissions. 

IWG-OA (2014) 

Ocean acidity 
has increased 

by 25% 

Presenter
Presentation Notes
pH may have only changed by ~0.15-ish, but that accounts for a 25% increase in acidity because of logarithmic scale!



Feely et al., 2008 

Waters in the Pacific Northwest are already 
naturally acidic, and becoming more acidic. 

Presenter
Presentation Notes
This would be a good slide for local audiences that shows that this region already gets some seasonal OA along the coast that is increasing with anthropogenic CO2.  Often cut for time purposes.-----Ocean acidification is striking the West Coast of the US particularly hard. Along the west coast, when summertime winds blow from the north, deep water wells up from the bottom to the surface of the ocean. This water already contains high CO2 from natural processes. However, today’s upwelled waters are also carrying an ever-growing amount of human-generated carbon dioxide picked up from the atmosphere 30 to 50 years ago when the water was last in contact with the atmosphere. As a result, this upwelled water is some of the most corrosive water found anywhere, particularly in hot spots along the Oregon and Washington coasts.This figure shows the depths of water that is undersaturated in aragonite, a form of calcium carbonate along the west coast of North America in May-Jun 2007.  (aragonite saturation < 1.0, pH < 7.75)Seasonal upwelling of undersaturated waters is a natural phenomenon, but ocean acidification has increased the areal extent of the affected area.Relative to pre-industrial CO2 concentrations, the extent of surface water that is undersaturated with respect to aragonite (in the top 100 m of the water column) has increased over sixfold along the California Current Ecosystem (CCE). 



Clam larvae Scallop larvae 

high pH 

low pH 

Thinner, smaller clam and scallop larvae 
in low pH waters 

Washington State Blue Ribbon 
Panel on Ocean Acidification 2012 

low CO2 

high CO2 

Presenter
Presentation Notes
These slides were very helpful for illustrating what pH does to marine animals that need carbonate to make their shells.  ----Ali: These images show the damage that OA can do to young shellfish larvae. Clam larvae are shown on the left and bay scallop larvae on the right. The vertical panels show these larvae grown under different CO2 levels. The top panel show larvae grown under the preindustrial atmosphere (250 ppm), in the 2nd panel they are grown under present-day levels (390 ppm), in the 3rd panel they are grown under levels predicted by 2100 under a moderate emissions scenario (750 ppm), and in the lowest panel they are grown under double that (about 1500 ppm). Larvae grown under the preindustrial levels had thicker, more robust shells while those exposed to levels expected later this century had malformed and eroded shells.



Clam larvae 

high pH 

low pH 

Thinner, smaller clam and scallop larvae 
in low pH waters 

low CO2 

high CO2 

Washington State Blue Ribbon 
Panel on Ocean Acidification 2012 

Washington state shellfish production 
is an important state industry worth 
$76 million! 

Scallop larvae 

Presenter
Presentation Notes
This frames the part of the ecosystem worth in terms of $ amount that it makes for the WA shellfish industry.--Ali: These images show the damage that OA can do to young shellfish larvae. Clam larvae are shown on the left and bay scallop larvae on the right. The vertical panels show these larvae grown under different CO2 levels. The top panel show larvae grown under the preindustrial atmosphere (250 ppm), in the 2nd panel they are grown under present-day levels (390 ppm), in the 3rd panel they are grown under levels predicted by 2100 under a moderate emissions scenario (750 ppm), and in the lowest panel they are grown under double that (about 1500 ppm). Larvae grown under the preindustrial levels had thicker, more robust shells while those exposed to levels expected later this century had malformed and eroded shells.



In the Pacific Northwest, winter precipitation 
will fall more as rain than as snow. 

Figure from Climate Change Impacts and Adaptation in Washington State 

Presenter
Presentation Notes
Moving on to snowpack impacts, as demonstrated for Pacific Northwest.With increasing temp, Pacific Northwest snowpack will switch from snow dominant to transitional watershed.  Amount of precip stays the same, but the timing changes a lot, which has implications for who needs/uses the water during later summer.



Presenter
Presentation Notes
Another slide (sometimes not used) to show how temperature changes snowpack



Presenter
Presentation Notes
How temperature changes the rain-snow line.



Under a “business as usual” scenario, the 
seasonal streamflow in basins such as the 
Yakima will change dramatically. 

Today  

WACCIA  report, 2007 

2020s 2040s 2080s 

Changes in streamflow affect energy production, agriculture, 
and water availability. 

Presenter
Presentation Notes
From WACCIA report.  How seasonal streamflow in the Yakima basin is expected to change as the precip in its watershed transitions from winter snow to winter rain.  For time purposes, we sometimes cut this slide.



What is being done about global warming? 

Presenter
Presentation Notes
Part III, which was about Paris and international climate negotiations.  Ali covered most of this.



Scientists have synthesizing these results many 
years as part of the Intergovernmental Panel on 
Climate Change (IPCC)  

Presenter
Presentation Notes
Another slide introducing the IPCC



The IPCC regularly 
publishes reports 
on the current 
state of climate 
science. 

Presenter
Presentation Notes
Sometimes we introduced the IPCC here.  This is only 1/3 of the full IPCC report!  Also there are WGII and WGIII



Climate change is a global problem that 
calls for international cooperation.  

UNFCCC Flickr 



UNFCCC is one important initiative in a larger 
effort that will continue after December. 

Source: Figure 13.1 in Climate Change 2014: Mitigation of Climate Change. 
Contribution of Working Group III to Fifth Assessment Report of the IPCC.  

Presenter
Presentation Notes
IPCC is part of the broaded UNFCCC.  One slide about how the UNFCCC fits into all climate policy.  



The UNFCCC assigns national 
responsibilities to address climate change.  

… 

… 

… 
Common but differentiated responsibilities 

Prevent danger 

Stabilize greenhouse gas concentrations 

Presenter
Presentation Notes
3 important points in the UNFCCC.  Common but differentiated responsibilitiesStabilize GHG concPrevent danger (which has now been defined as below 2*C)



Report emissions 
 

 

The UNFCCC alone is inadequate to prevent 
dangerous climate change. 

Meet emissions reduction targets 
 

 
Report mitigation measures 
 

 
Deadlines, incentives, consequences 
 

 
Manage forests sustainably 
 

 
Fulfill financial commitments 
 

 
Promote research & information sharing 
 

 
Educate the public 
 

 
Meet annually (Conference of the Parties) 
 

 

Mandate 
 

? 

Presenter
Presentation Notes
What does the UNFCCC do and not do.



The Kyoto Protocol is a binding agreement to reduce 
emissions, but it isn’t sufficient, and it expires soon. 

Presenter
Presentation Notes
Why did Kyoto not work?-US (and others) didn’t sign on because wanted developing nations to do more -top-down approach – Paris is a bottom-up approach-plenty more can be said here.



The goal of COP 21 is a new, binding 
international plan to reduce GHGs. 

cop21.gouv.fr 

Presenter
Presentation Notes
2 parts for Paris negotiations-emissions targets-financial support for developing nations adaptation efforts



Many nations have already submitted 
their intended contribution to the effort. 

http://cait.wri.org/indc/ 

Presenter
Presentation Notes
This slide needs to be updated post-Paris.  You can find it at: http://cait.wri.org/indc  Lots of fun stuff on that website.Also, they are no longer intended NDC.  Probably just NDC.  



Emissions Prices 

activistpost.com 

Countries can choose from a wide range 
of national policies to contribute.  

Adrian Tejedor 

Forest  Management 

Sean Gallup/Getty Images 

Technology Investments 

James Jordan 

Industry Regulation 

Joe Raedle/Getty Images 

Vehicle Emissions Standards 

climatechange.ca.gov 

Carbon Capture & Storage 

usaid.gov 

Adaptation Planning 

Presenter
Presentation Notes
Different strategies for how a nation can address emissions.



INDC role play 
Which types of policies does the country intend to 
use to address the problem of climate change?  

  
 
 

What domestic factors do you think contribute to the 
country’s decision to pledge these actions and not 
the others?  

 

 Forest management 
 Technology investments 
 Industry regulation 
 Vehicle emissions standards 
 

 Emissions pricing 
 Carbon capture and storage 
 Adaptation planning 
 Other 
 

 Wealth 
 Natural resources 
 Political ideology of the delegate 
 Political opposition of other leaders 
 Overriding policy goals 

 Public opinion 
 Lack of authority 
 Culture, ethics, and morals 
 Vulnerability to climate 
change impacts 
 Other  
 

Presenter
Presentation Notes
This is Ali’s role play exercise.  It was included in our final report sent to Miriam and LuAnne.  It could easily be modified to work post-Paris to analyze why different nations had the NDCs that they did.We gave the audience five minutes to look over their country and talk with their neighbor.  Then we had them report back to the group things they noticed.  Often they noticed that the US contribution seemed small.  Often they noticed that the language for how/when emissions will be reduced is completely inconsistent between different countries.  All useful observations…



Many developing countries can improve 
carbon sinks through sustainable forest 
management. 

 
Russia  
China  
Kenya  

Adrian Tejedor 

Forest  Management 

Presenter
Presentation Notes
As mentioned earlier, forests take up CO2.  Improving sustainable management of forests could act as a CO2 sink.  US is not included as proposing to improve its forest management because it ALREADY has sustainable management of its forests.



Investments in clean technology and 
infrastructure require financial resources and 
authority to spend. 

 
Russia  
China  
Kenya 
Canada  

Sean Gallup/Getty Images 

Technology Investments 

Presenter
Presentation Notes
Investing in renewables.



 
USA  
Canada 
China  
  

Industry regulations require political will to 
regulate industry and confidence in economic 
growth. 

James Jordan 

Industry Regulation 

Presenter
Presentation Notes
When it comes to industry/vehicle emissions, US and Canada usually go together (Canada follows US lead).  The reason that the US is only intending to use some strategies and not others is because of the separation of power in the US.  Congress holds the purse strings, while the executive branch directs foreign affairs.  The current political powers in the two branches of government have different agendas when it comes to climate change because of party differences.  Because it is the US State Dept working with the climate negotiations (executive branch), the executive branch can only promise so much.  It can promise tougher vehicle/industry standards through EPA mandates.It would also be worth mentioning the bilateral China-US agreement here and how that really set the stage in a positive way for Paris.  Getting the big developing nations on board was important for success at Paris.



USA  
Canada  
 

Vehicle emissions standards can be 
effective in countries where many people 
buy new cars. 

Joe Raedle/Getty Images 

Vehicle Emissions Standards 

Presenter
Presentation Notes
See previous slide’s notes.



Several nations have put a price on carbon 
emissions through a tax or cap and trade 
system. 

EU & 
Switzerland 
China  

Emissions Prices 

activistpost.com 

Presenter
Presentation Notes
Interesting to also note here that BC has a successful carbon tax and the WA732 (to be voted on in Fall 2016) proposes a revenue neutral WA state carbon tax based on the BC.  Climate policy isn’t just at the intl level.In bilateral climate agreement with US, China mentioned that they are using cap&trade system that was developed for addressing acid rain/SO2 in the US.  



Some leaders are taking interest in carbon capture 
and storage as a geoengineering solution. 

Canada  
  
 

climatechange.ca.gov 

Carbon Capture & Storage 
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Canada is experimenting with this.  Should be interesting to watch this technology develop.



Many countries have urgent concerns about 
coping with the impacts of climate change. 

Kenya 
Russia  
China  
 

usaid.gov 

Adaptation Planning 
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There is some level of climate change that will occur, and developing nations want financial assistance in dealing with this.  



All of these options could be discussed at 
COP 21 in Paris this December. 

Emissions Prices 

activistpost.com 

Adrian Tejedor 

Forest  Management 
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Technology Investments 

James Jordan 

Industry Regulation 
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Vehicle Emissions Standards 

climatechange.ca.gov 

Carbon Capture & Storage 

usaid.gov 

Adaptation Planning 
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UNFCCC is one important initiative in a larger 
effort that will continue after December. 

Source: Figure 13.1 in Climate Change 2014: Mitigation of Climate Change. 
Contribution of Working Group III to Fifth Assessment Report of the IPCC.  

Presenter
Presentation Notes
This slide again.  Often we used this slide as a way to wrap up the presentation and to note that climate mitigation/adaptation strategies are occurring at all levels of government.  



climate change is a big problem 

      In conclusion,  

that calls for international cooperation 

and a wide range of national policies. 

To be continued...  

Thank you!  
Elizabeth Maroon 
emaroon@uw.edu 
Alison Saperstein atarbox@uw.edu  
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Beyond this slide are more slides or alternate versions that we developed but did not end up using.  



COP 21 Delegates will meet from 
November 30-December 11, 2015.  



Scientists will 
continue to 
quantify current 
climate change, 
refine climate 
models, and 
understand 
impacts.   

IPCC 



Most strategies are described as 
either mitigation or adaptation. 

• ADAPTATION • MITIGATION 

Presenter
Presentation Notes
List of emissions from different countriesBring it back down to local with maybe tribes impacted





Geoengineering has been proposed as 
one strategy, though it may be risky.  



GCMs are powerful tools, but their 
sequence of climate events is different 
from those of the observed world. 

  

Deser et al, 2014 



Global predictions have less 
variability than local predictions. 

Deser et al, 2010 



Local precipitation trends for the next 
100 years are highly variable. 

Deser et al, 2010 



The amount of warming is tied to the total 
cumulative emissions. 

IPCC, AR5 
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