
Forecast evaluation 
 

Forecasts are useless without guidance on 

their quality, important aspects of which 

include calibration, discrimination and 

precision. Information about these attributes 

can be obtained by comparing past forecasts 

to observations of reality. 

 

1. How good are forecasts of extremes? 
 

We use statistical models based on extreme-value theory to 

describe the relationship between forecasts and observations of 

extreme events, thereby mitigating the effects of limited data 

and predicting how forecasts will perform at extreme levels. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Forecasts were made of whether rainfall would exceed different 

thresholds. A model-based estimate (red) of the hit rate (black) 

enables performance to be extrapolated to high thresholds. 

 

2. How good are climate predictions? 
 

The long lead times of climate predictions mean that data are 

limited, and climate change means that past performance can 

be a poor guide to future performance. We account properly for 

the effects of climate change and quantify our uncertainty about 

forecast performance while using data as efficiently as possible. 
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Probabilistic forecasts 
 

Probabilistic forecasts are needed to quantify 

our uncertainty about the future and support 

risk-based decision making. Weather and 

climate forecasts are based on multiple 

simulations, known as ensembles, from 

deterministic numerical models. 

 

 

 

 

 

 

 

 

 

 

 
An example of nine ensemble simulations (red) and corresponding 

observations (black) from the chaotic Lorenz ‘63 ‘butterfly’ model. 

The ensemble represents uncertainty about the system’s evolution. 

 

1. How can ensembles best be turned into 

probabilistic forecasts for extreme events? 
 

We fit statistical models based on extreme-value theory to past 

ensembles and observations in order to describe relationships 

between ensembles and reality, thereby correcting ensemble 

biases and producing well-calibrated and precise forecasts. 

 

2. How can ensembles best be designed to 

provide useful forecast information? 
 

We fit statistical models to ensembles and observations in order 

to predict how increasing the number of ensemble members 

and increasing the complexity of the numerical models will 

change forecast performance, thereby determining the optimal 

design of ensemble for a finite level of computational resource. 

         Please contact me if you would like to 

discuss these ideas and their applications in 

weather, climate or other fields. 

Hit rate is the proportion of 

threshold exceedances that 

were correctly predicted. 


