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ENSEMBLES General Assembly, Prague, Czech Republic 

Workshop on “weighting, credibility and reliability”, 
Thursday 15 November 2007, 13:30 – 15:00 
 
In this 90 minutes time slot we intend to focus the discussion on a selection of questions 
related to model weighting, credibility and reliability. There won’t be any general 
presentations. The intention is to build on the outcomes of earlier GAs and the 
presentations on this topic held during the plenary of Tuesday and Wednesday. The other 
two Thursday workshops, as well as the RT meetings on Monday, will provide additional 
input for discussion. 
 
The main focus is on climate change timescales and applications, since these issues have 
to date been given rather less consideration than on seasonal forecasting timescales.  
Weighting and reliability assessment in seasonal and interannual predictions has been 
and continues to be carried out. While there are differences in the way the problem 
is/could be dealt with at the different time scales, the inclusion of experts in seasonal and 
interannual timescales is considered highly beneficial for the discussion. A number of the 
questions deal with impacts applications. Thus it is hoped that this workshop will be truly 
cross-cutting across ENSEMBLES expertise and interests.   
 
The agenda consists of three parts: 

1. Introduction to the selected questions (Q1 – Q10) combined with a brief poll of 
opinions where participants are asked to show Green or Red cards (20 min) 

2. Breakout groups gathering around posters, each containing one category of 
questions for discussion; there will be a moderator assigned to each poster and 
participants are allowed to switch groups (60 min) 

3. Plenary wrap-up and presentation of the breakout group results (10 min) 
 
Topics for discussion are based on recent papers, including ICTP/DMI (2006), Dessai 
and Hulme (2004), Collins (2007), Fowler et al. (2007), New (2007) and Lenderink et 
al. (2007). They are grouped into three (partly overlapping) categories: POSTER - A, B 
and C. We are aware that there won't be enough time for all issues to be discussed in 
detail, but we anticipate that some of the questions will be followed up by more in depth 
discussion at a later stage (also involving other specialists). For the sake of discussion, the 
questions are rather black-and-white in their formulation and probably too 
confrontational for some. Almost all questions will have the truth somewhere in the 
middle, but for the discussion the arguments count. 
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POSTER - A 
 
Q1. When do you think a climate model is credible? A climate model is credible… 
 
Green: …if the climate physics/processes are well represented. 
Red: …if the simulated control climate for the important variables is close to the 
observations. 
 
Background information: 
 
Green: How do we measure the representation of the physics/processes? Do we need 
additional metrics measuring the physical realism of models? 
Red: How important are cancelling errors? Models can be right for the wrong reasons. If 
the physics are not right, can we trust the future predictions? What spatial scale should 
one consider for model evaluation (only the scale of the impact model)? 
 
It is also possible to combine different model evaluation approaches. GCM measures of 
performance can be based on the physics (including how well the large scale circulation 
patterns are simulated), whereas RCMs can be evaluated by analyzing how well the 
simulated control climate (using ERA40 boundaries) resembles the quality controlled, 
high resolution gridded observational datasets for Europe. 
 
 
Q2. Weights… 
 
Green: …should be model specific (i.e. dependent on overall model behaviour). 
Red: …should be application specific (i.e. different weights are assigned for different 
impacts assessment applications). 
 
Background information: 
 
Green: What is considered to be the best model overall may not be very good for the 
variable and region of interest. 
Red: Varying the weights for each impact model may lead to problems with consistency 
across the impact models in an integrated assessment. 
 
Or should we avoid weighting altogether? As long as we don’t agree on the metrics for 
model performance and weighting, generating PDFs involves (perhaps too) many 
assumptions about the distributions. Moreover, popular methodologies of weighting 
(using Bayesian or simpler methods) lead to loss of internal consistency between the 
variables that are needed in probabilistic predictions to feed impact models. Only 
multivariate approaches avoid this shortcoming. 
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Q3. Weighting of the GCMs and RCMs should be done… 
 
Green: …in combination for GCM-RCM pairs. 
Red: …separately. 
 
Background information: 
 
What measures should be applied? GCM weights based on physical metrics, global 
climate sensitivity, circulation, mean temperatures? RCM weights based on ERA40 
simulations judging the added value (their downscaling ability) on the smaller scales? 
One can also argue that the performance of the prediction system should be measured by 
analyzing the output of the impact models rather than the climate models. Does this 
mean we should weight for GCM-RCM-impact model pairs? 
 
 
Q4. Many aspects of weighting and reliability assessment in seasonal  and interannual 

prediction can be used for climate change prediction. 
 
Green: Yes, the experience from the short time scales improves climate change 
prediction. 
Red: No, different approaches are required. 
 
Background information: 
 
In a seamless prediction approach the evaluation should be similar across the different 
timescales. Therefore, the experiences gained and lessons learned in seasonal and 
interannual prediction provide important input for model evaluation and weighting at the 
longer timescales. However, the reliability of the predictions on the short timescales can 
be assessed from past cases, whereas for the long time scales no such verification of the 
ensembles prediction system is possible. Moreover, seasonal-to-decadal prediction is an 
initial value problem, whereas climate change prediction is a boundary value problem. 
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POSTER - B 
 
Q5. Do we sample the uncertainty sufficiently to derive useful probabilistic climate 

change projections? The ENSEMBLES GCM-RCM matrix is… 
 
Green: …sufficiently filled. 
Red: …inadequately filled. 
 
Background information: 
 
Green: Why do you believe the matrix is sufficiently filled? Can this be quantified? Is the 
choice for only one emission scenario adequate? 
Red: Can we apply simple techniques (like pattern scaling) to broaden the range to a more 
realistic range? What is “a more realistic range”? Can this be quantified? 
 
Even if the complete matrix of GCM-RCM combinations were made, the number of 
feedbacks (e.g. related to the carbon or methane cycle) which are not included in the 
climate models is still too large in order to claim that an objective probabilistic estimate of 
uncertainty in future climate can be provided. 
 
 
Q6. Do we need RCMs as downscaling tool, or are statistical methods sufficient? 
 
Green: Yes, we need RCMs. 
Red: No, statistical methods can do the job. 
 
Background information: 
 
Green: Statistical models will never be able to simulate the complex relation between 
different variables that are needed in (some) impact models? Also, the question whether 
they apply under future climate conditions is pending. 
Red: Statistical methods are easier to apply to a large number of simulations (see the 
ENSEMBLES web-based downscaling tool). 
 
Dynamical and statistical downscaling methods are complementary. It is impossible to 
prove that one is better than the other.  
There is a tendency for statistical models to become more physically based (i.e. the choice 
of the predictors is based on physical understanding). Therefore, the need to invest in 
RCMs is decreasing. 
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Q7. Verification of the ENSEMBLES prediction system… 
 
Green: …can be done. 
Red: …is an impossible task. 
 
Background information: 
 
Green: A coordinated and integrated evaluation strategy is part of the ENSEMBLES 
project and should be pursued. 
Red: We better acknowledge that only certain links of the chain can be verified, not the 
entire ensemble prediction system. 
 
The reviewers of the ENSEMBLES project made several comments about evaluation. They 
recommended following a more clear evaluation strategy, which better recognizes the 
potential reasons for the problems in climate simulations. But is a single strategy for the 
various components of the ensembles prediction system adequate? 
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POSTER - C 
 
Q8. Probabilistic climate change projections should… 
 
Green: …include natural variability. 
Red: …exclude natural variability. 
 
Background information: 
 
Green: If natural variability is included, how do we avoid (very) wide PDFs (e.g. for local 
precipitation and wind extremes)? 
Red: How do we determine the climate change signal at the regional and local scale and 
how do we communicate to the users that also natural variability is an important factor? 
 
Some argue that probabilistic climate change predictions should exclude natural climate 
variability in order to avoid that the PDFs become too wide and meaningless. In that case, 
the envelope of natural variability that surrounds the climate change signal should be 
communicated separately from the signal itself. 
 
 
Q9. Impact models need and/or can handle… 
 
Green: …probabilistic climate change projections.  
Red: …a limited set of indicative scenarios describing possible future climate states. 
 
Background information: 
 
Green: Can we really make cost-loss or risk calculations using probabilistic projections? 
Red: Quantifying uncertainties in climate projections in a probabilistic way is useless as 
long as similar approaches are not used to quantify the uncertainties in impact models. 
But how about internal consistency between variables? Can this be better handled by 
choosing indicative scenarios? 
 
It is not easy to feed an ensemble of model simulations to impact models. The post-
processing needed to handle large amounts of probabilistic data is beyond the capability 
of most impact modelling groups. Simpler sensitivity studies that identify robustness over 
ranges of possible climate change using indicative scenarios are more appropriate. Within 
the final two years of ENSEMBLES we should aim to complete at least one case study in 
which the full cascade of uncertainties has been analysed and quantified. Even this aim is 
less ambitious than linking the outputs of the ensemble prediction system to a range of 
applications, including agriculture, health, food security, energy, water resources, 
insurance and weather risk management. We often forget about educating the users of 
climate change predictions how to handle ensemble or probabilistic predictions in a risk 
based approach. That is why most impact modellers stick to the use of indicative 
scenarios. 
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Q10. Society needs… 
 
Green: …probabilistic climate change projections as a basis for rational decision making. 
Red: …a limited set of indicative scenarios, each describing possible future climate states. 
 
Background information: 
 
Green: Today, most probabilistic projections have been based on global climate models. 
They succeed to quantify the uncertainties for instance in global temperature rise. 
However, they need to be downscaled before they can be used in impact assessment 
studies. It is not trivial to handle the full cascade of uncertainties. 
Red: Until then, it is wiser to identify adaptation options that are robust across a wide 
range of projections. 
 
The choice of statistical distribution/analysis method and the choice of model data can 
make a large difference, in particular at the regional and local scale where models are less 
convergent. The resulting PDFs are very different and, therefore, of little use. Also for 
assessment periods beyond 25 years any probabilistic information becomes increasingly 
limited, because emission uncertainties are impossible to capture in a probabilistic 
framework (although some examples assign equal probabilities to all SRES scenarios). 
Adaptation decisions only benefit from probabilistic climate change predictions when we 
are convinced that all uncertainties are well represented. 
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