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Streamflow forecasting services in Australia have historically relied on deterministic forecasting systems.
A substantial research effort has been directed at upgrading the Bureau of Meteorology’s 7-day streamflow
forecasting service from deterministic to ensemble prediction (e.g., Bennett et al., 2014; Shrestha et al. 2015; Li
et al. 2017, Kabir et al. 2018). The ensemble quantifies uncertainty in both rainfall and streamflow predictions,
and substantially improves the quality of deterministic forecasts. The ensemble forecasts are expected to be skilful
enough to meaningfully supplement the Bureau’s existing deterministic flood forecasting models.

To assess the value of ensemble forecasts for floods, forecast evaluation must be restricted to extreme events.
Lerch et al. (2017) identified the ‘forecaster’s dilemma’ facing those who restrict the evaluation of forecasts to a
set of historical disasters. The ‘dilemma’ is that this approach rewards frequent prediction of disasters, leading to
a large number of false alarms. One way of avoiding the forecaster’s dilemma is to evaluate instances where an
extreme event is forecast (irrespective of whether a corresponding extreme occurred in the historical record).

We describe a method for assessing the value of ensemble flood predictions that avoids the forecaster’s
dilemma. First, a threshold is identified that would normally result in a flood watch or warning being issued. If
a forecast exceeds this threshold, it is added to the pool of forecasts to be evaluated. These forecasts are then
evaluated with a range of probabilistic measures of forecast quality. We show that this method is generally useful
for assessing retrospective predictions of floods, but can result in counter-intuitive results in cases where ensemble
distributions are not reliable. We discuss the inherent difficulty of assessing ensemble forecasts — which can
only be robustly assessed over large numbers of forecasts — for extreme events, and make a number of practical
recommendations to overcome these difficulties.
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