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The aim of the working group meeting was to discuss with NWP experts the metrics for judging
model performance in correctly representing clouds and aerosol. The cloudnet project is being
extended by incorporating new stations within Europe and including aerosol retrievals.
1. Introduction. (Illingworth, U of Reading))
Apologies were received from Ulrika Willen (SMHI) and Roel Neggers (KNMI).
They
wish to be informed of the outcome of the meeting.
The existing cloudnet capability was described and the proposed improvements

2. Skill scores (Hogan, U or Reading).
Traditional scores for clouds and the mean profiles for cloud fraction, liquid water
content and ice water content with values every month, season and year. The next stage is to
correctly capture the observed pdf of these values as a function of height within the model.
The next stage is to evaluate the model to represent the right cloud in the right place at
the right time. For many years this has been done by a 2X2 contingency table, from which
are calculated quantities such as the probability of detection (POD), false alarm rate (FAR),
critical success index (CSI), and equitable threat score (ETS). In meteorology the standard
metric has been the ETS. However it has recently been realised that ETS is not equitable and
that the value depends on the base rate, that is to say the rate of occurrence of the event. The
rare the event the lower the ETS. In other words if high clouds occur less frequently than low
clouds, then even if high and low clouds are being forecast with equal accuracy, the ETS will
be lower for the less frequent high clouds.
Because ETS is flawed it is important to define a new metric which does not have this
difficulty.
SEDI (Symmetric Extremal Dependence Index) has the advantage that when the event
becomes very rare it tends to a realistic value rather than 1 or 0, so is to be preferred to SEDS
(Symmetric Extreme Dependency Score) which is presently implemented. Once a
contingency table with numerical values of a, b, c and d, is available then it is a simple matter
to compute all the various proposed skill scores and their errors.
Evaluating aerosol representation in models. Aerosols are more widespread than
clouds and vary more slowly when compared to clouds. For example the transition from
cloud to no-cloud occurs in the space of a few meters, whereas for aerosols there is a gradual
increase in aerosol concentration over a much longer distance. Because of this difference, the
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metric for aerosols is rather more straightforward. It was decided to use simpler metric. The
first stage will be to compare the observed backscatter profile with the backscatter forward
modelled from the model. The model contains different types of aerosol with different sizes,
but the first check of model performance will be just for the observed backscatter profile.
Aerosol metrics. The first stage wil be to get the correct mean profile over days, months, and
seasons. As with the clouds the next will be to capture the correct variability of this profiler.
The third stage will be to have the correct profile at the correct time. The statistics to gauge
this will be the mean bias in the model and the root mean square mean difference for all the
individual profilers
3. FINAL REMARKS
A similar meeting in about one year’s time would be useful. In the meantime the
various researchers would remain in contact via email. The web site would be modified so as
to compute and display the various skill scores for the level three data.
ACTION: E O’Connor.
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