Indices
Climate and environmental indices need to be [1] robust, [2] specific, [3] relevant, and [4] comparable.  There are many indices that may be useful in reducing the dimensions of climate and ecological studies, but many of them are problematic; some such as those that attempt to define the end of drought or the start and end of floods are particularly difficult in practice. Others such as FRICH for comparing global models may be more useful in the model comparison perspective than as test of reality.  Indices may be more valuable when considering a change in the index as opposed to its absolute value.
Indices should be well defined, and this should include guidance on how it applies or how it make sense. As convex sets, indexes may indicate belonging [inside] or not belonging [outside]. There should be guidance as to whether or not the components should be standardized or normalized; and the domain should also be defined.

Should we consider indices as similar to clinical trials? Indices provide guidance where the definitive test does not yet exist.  Further, we should assess index components for extremal dependence or independence.  Non-stationarity of most variables due to climate change or variability is an obvious problem for many indices and also for water supply models. 
Water supply forecast models share many of the characteristics of indices as they are generally linear functions of several environmental variables.  However, their output is either an estimate of future flow volumes or of their distribution function.  Water supply forecasts are only of great importance for low values. EVT may be able to contribute to more rigorous forecasts of low flows which may occur due to the interaction of non-minimal variables. EVT may also be able to quantify the additional uncertainty of low flow volumes due to non-stationarity.
