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Summary and purpose of document

This document considers the use of ensemble guidance at New Zealand MetService.
Action Proposed  

The meeting is invited to read this document and appreciate the use of ensemble guidance in a country with as complex terrain as New Zealand
Introduction
The terrain over New Zealand is quite extreme.  The Southern Alps in particular rise dramatically from sea level to over 3000m in the space of a few horizontal kilometers.  These ranges lie in the path of the prevailing westerly winds and are responsible for greatly enhancing rainfall in certain areas.

Ensemble Prediction System Use

Over New Zealand, forecasters typically use EPS information to gauge the likelihood of the forecast synoptic situation.  In general the EPS are not of high enough resolution to deal with New Zealand’s extreme terrain.  To assume the spread of the members of the ensemble capture the true amount of rainfall at a particular spot would lead to poor forecasts.  Even at 20km horizontal resolution NWP models are likely to only have mountain range heights up to half their true height.
Poor Man’s Ensemble

In order to get around the resolution problem, but at the same time maintain an ensemble approach, various local area models are initialised and have their lateral boundary set by three different global models.  This gives a relatively cheap ensemble at a resolution which is more or less appropriate.
Statistical Downscaling

Another approach is to statistically modify the entire ensemble information at each forecast location.  Generally MOS systems statistically fine tune a single deterministic forecast.  A statistical system has been developed at MetService which takes as input both true ensemble information as well as the Poor Man’s Ensemble mentioned above and produces a fully callibrated probability distribution function of a given weather element at a given location.  We are finding this approach to be extremely valuable over New Zealand.

An example of the output of this statistical approach is given in Figure 1 for temperature at a certain location.  As opposed to meteograms, which can sometimes hide features such as bimodalism, the full PDF is place on its side together with its mirror image.
Figure 1: Hourly temperture forecast PDFs together with observations [image: image1.emf]
