Report from group 1

Monday 08/23/2010

Our group met and had a discussion on the following two questions:


Q1. What can (should) climate models do?

Q2. Is it appropriate/useful to use EVT in this context?

Summary of our discussion:

1. Our group discussed the following topics regarding question Q1:

(i) what does the output from a climate model represent? In particular, what does the value that the climate model outputs for a grid cell represent?

(ii) what can the output of climate models be used for? The group discussed several possibilities and identified the fact tht the climate model output does not really represent the observed climate because, in general climate models, do not capture the long memory of the observations correctly. The group proposed different ways in which climate model outputs could be used for:

(a) to run experiments: change some of the forcings in the model and then look at what happens. A critique of this approach could be that maybe these type of experiments inform more of the models themselves than the climate scenario themselves

(b) to create hypothesis tests on scenarios: for example a climate model might predict a certain number of very hot and very cold days. An hypothesis test on the validity of the climate model output could be run to determine whether the prediction of the model is reasonable or not

(c) the climate model output can be used to look at the conditional distribution of the extreme events conditional on classes of the climate model output. In other words, the climate model output could be grouped in different classes representing different climate states. The interest would then be in looking at the conditional distribution of extreme events given the climate model output class


(iii) how can the output of a climate model be validated? And how can the outputs of two 
climate model outputs be compared? The group believed that validating the output of a climate 
model should involve comparing the distribution of the observations with the distribution 
provided by the climate model output. However, this is not that immediate and straightforward 
if the two distributions to be compared are multidimensional or if the two distributions include 
two different time trends.

2. Our group discussed the following topics regarding question Q2:

(i)   the group believed that Extreme Value Theory is very useful to model extremes because it establishes what it should be expected and thus it allows to determine deviation from the theory. Additionally, it can be applied to a large class of distributions and for certain variables it has proved to be very useful

(ii) the group believed that one way to use EVT in the context of climate models is to fit a GEV model to the climate model output with parameters that are Gaussian processes


(iii) finally, the group thought that an interesting application of EVT to climate model output 
could 
be to look at events that are not extremes but that have severe consequences, such as, for 
example, frost. In this case (and for other situations) the interest would be not so much in 
predicting the actual temperature that causes frost, but in predicting the date when the first frost 
would occur.

