April 5, 2013 
Weather discussion.
Show web page list of climate components
Last time I tried to stress that the Earth’s climate system is very complex and consists of all the components listed here plus others that are not listed. And all these components interact with each other in complicated ways. So if you change the atmosphere, say by adding greenhouse gases, this is going to effect the hydrosphere by changing temperature and evaporation rates. This will likely change the amount and distribution of water vapor around the globe as well as the amount and distribution of clouds. Those changes in themselves profoundly affect the overall temperature change … and there will be other related changes.

Due to the complexity of the climate system on Earth, we employ computer models to predict future climate change, but uncertainty in our understanding of how the climate system operates as well as how to deal with feedbacks limit how good the predictions can be.  Water vapor and cloud feedbacks continue to be one of the largest sources of uncertainty in climate model predictions.
Show Interactions in climate models picture.

Climate models much correctly account for all of these processes including interactions and feedbacks between them. The models do not reproduce the current climate conditions on Earth correctly, let alone being able to predict how things will change due to human activity.
One of the reasons that climate models have trouble with clouds is that clouds generally form on scales much smaller that can be represented in the model. 

Show the picture of grid cells and explain. (100 miles on side, parameterize).
In fact, consider how crude things like coastlines and mountain elevation will be represented in the model. Point out coastline example on grid cell.
Climate Model Prediction Page (Change.html)
Now I will present a closer look at some of the predictions of climate models. For this introductory material, we will go through the outline on the handout. I will make comments as we go along. (Put it on ELMO).
Back to web page…  

Comments about doubled CO2 simulations. (Start with 3rd paragraph)
· Make point that all the climate models used in IPCC studies have positive feedbacks with respect to changes in global average temperature

· But is uncertain … 1° C with no feedbacks, but unrealistic
· Comment on the ocean delay and keep in mind that greenhouse gas concentrations may be increasing at a much faster rate than the response of the climate system. Read through the steps, skipping step 4. 
· Point out that prediction of ocean delay is based on models, not all agree …

· What might this mean for us? If climate models are right and the Earth is in the process of significant warming due to greenhouse gas increases, This means that even if we stop adding greenhouse gases today, the climate system may still take many years to fully respond (or stop warming).

· Go through the four conclusions related to the delay … then make points
· (1) If the recent warming has been due to greenhouse gases, and we are worried about the possible consequences, these statements indicate that we should act sooner rather than later.

· (2) Keep in mind also that many climate scientists are not worried about this at all.

Go over section about climate model predictions

· 1st paragraph.  Make points of near term projections and Ocean delay.
· Go over the figure. Predictions were not bad until early 2000s, but the warming has stopped since then.
· Question if they got the first part right for the right reason or could these just be natural fluctuations in global average temperature. We will look at the past temperature record next week, but so far we have not measured any period of warming that seems out of bounds with past natural warming trends in global average temperature.
· Below figure. Make point of emission scenarios being one reason for the large range of estimates for future temperature.
· Show figure SPM-5 (AND NOTE measurements below all of them) 

· SPM-6 indicates spread of model predictions of temperature change for two different decades. ALL have significant warming.
· 3rd paragraph.  Make point about regional changes better simulated?
· One of the criticisms of models their inability to realistically simulate climate over small, regional scales. To address that …
· North American Monsoon, not simulated at all. Even if change in global ave temp predicted correctly, what changes here?
· Go through bottom section on extreme weather events …   

Implications.html

· Introduce page by reading over the 1st paragraph.

· 2nd bolded paragraph. Make point that correlation does not prove cause and effect. Climate Changes in themselves are not reason to act without understanding why it might be changing. 
· It would be nice to have some confidence that if we make changes like reducing greenhouse gas emissions, that the Earth will stop warming and there would be fewer extreme events, but unfortunately we cannot say that.

· SLOWLY read over items of observed changes described in the IPCC report; I would like to believe that most of these claims are valid, however, we know some of them are questionable.
· Mention Climategate. How many of you have heard about it?
· Argo Buoys. If global warming is happening in the way climate models predict, then the oceans should be warming since energy in > energy out and it takes a long time to reach equilibrium. IPCC reports indicates warming, but actual measurements by diving buoys do not clearly show a warming ocean.

· Show Arctic sea ice – record low 2012; Antarctic record high 2012. Are there natural cycles in Arctic sea ice that have happened before? Point out titles of articles. 

· Climate change alarmists “Children in England, D.C. see no snow
· Then make point … AGAIN keep in mind these observed changes do not tell us why the changes happened, i.e., these do not prove that greenhouse gases are the cause of these changes. The observed changes do not prove causation.
· For example, melting arctic sea ice does not tell us why it is happening. Concluding that if we stop adding greenhouse gases the ice will stop melting is ridiculous given our current understanding of climate.
· Attributing the change based on the IPCC report.  Read over 1st paragraph about the IPCC claim (very likely …). Mainly based on climate models.
· 2nd paragraph. One of the on-going debates on the climate change blogs is this. Everytime there is a high temperature record or anytime there is a bad weather event (be it a tornado outbreak, a hurricane, a heat wave, or even snowstorms), there are climate change alarmists claiming the event was either caused by global warming or made worse by global warming.

· First as I have said it is difficult to even prove that a given extreme event is outside the range of natural variation to even connect it to AGW.

· Go to the EPA page. 
· Read bold statement under title (we expect climate to change whether or not it is human-influenced … it always has)

· Read first sentence. “already” like we can expect extreme events to increase in the future. Hard to make that prediction
· Show the categories of recent changes mentioned by EPA. Some are measured, some are projected.
· To be fair and balanced, there are many that think the climate changes noted by the EPA and others are exaggerated, so here is a link to an article addressing that.
· The last two sections discuss projected changes in climate and some of the impacts possible based on climate model projections. (Use handout summary, don’t read over web page) 

· Go over material on backside of the handout.

Keep in mind that these projected changes are by no means certain.  Climate model predictions are questionable … Impact studies are difficult to do … AND it seems that much more attention is given to possible negative impacts associated with climate change, BUT must they all be negative?  I can tell you that climate historians have noted that human civilizations generally do much better in relatively warm conditions, compared with relatively cold conditions.  Many of the doomsday claims of future catastrophe, like those proffered by Al Gore, are highly speculative and probably meant to shock or scare people, rather than an honest assessment of what is likely to happen even if the increase in global average temperatures is as much as predicted by current climate models.

