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Summary and purpose of the document

This document reports on data requirements for seasonal and inter-annual forecasts. 

ACTION PROPOSED

The meeting is invited to consider this information for discussions.

Below is input I got from representatives of international centres on data needs:

Willem Landman

From Tony Barnston, IRI

Hi Willem,

That's a very broad issue.

The number one need in my mind is for better historical observations of surface climate. Most of the globe has substandard (or no) historical data. By substandard, I mean data with a lot of missings, data with obvious errors, or data with only a short record, particularly 15 or so years ending in the late 1980s or early 1990s when funding ran out or a war broke out.

As climate forecasts gradually improve, we need good verifying surface climate data to see the improvement - especially precipitation.

When I switched jobs from the Climate Prediction Center to the IRI, I was naive and expected there to be data over much of the globe that was as reliable as that over the U.S. I also didn't realize that so many places protectively harbor their data and don't share it, unless they are paid a lot of money. Of course statistical prediction models are based on observed data.

Data needed to make global forecasts dynamically does not include historical data except to define the climatology, so for that purpose the needs are a bit less. 

Critical to global prediction is good current SST observations and, thinking to the future, good subsurface sea temperature observations not only in the Pacific but in the two other tropical oceans. We may be able to improve SST predictions in the Atlantic and Indian Oceans with better subsurface temperature data even though in those two oceans thermodynamic factors seem to dominate over dynamical factors like the ENSO in the Pacific.

As the land surface begins playing a greater role in the initialization of climate forecast models, we will need better measurements of soil moisture and vegetation. Currently such data are very sparse and we have to rely on a surrogate variable such as recent precipitation.

I hope this helps a little.

Tony

From Arun Kumar, CPC:

Data needs for long-range forecasts (specifically forecasts for seasonal time-scales)-  Climate Prediction Center’s input:

Long-range forecasts, particularly on seasonal and longer time-scales, are generated using a mix of empirical and dynamical prediction methods.  Each prediction technique has a unique set of data needs for providing forecast guidance, and is described below.

Data needs for initializing and generating long-range forecasts:

Empirical prediction methods, for example, Canonical Correlation Analysis, compositing techniques, derive their skill from the identification of co-varying relationships between a set of predictors and predictands.  This analysis is done over the past history of observations.  For empirical prediction methods used at the Climate Prediction Center, set of predictors include:  sea surface temperature; 700-mb heights; surface temperature; mean sea-level pressure etc.  A long historical record of these variables is required as the input and also needs to be continually updated.

Dynamical prediction methods, for example, coupled ocean-atmosphere general circulation models require a wide set of observed fields for their initialization.  These include three dimensional structure of ocean (including seas surface temperature; salinity; ocean currents etc.), as well as the atmosphere (wind speeds, heights; temperature and specific humidity).  Real-time observations for initializing land states, e.g., soil moisture are also needed.  Starting from the observed initial state, dynamical models predict the evolution of coupled ocean-land-atmosphere system.

Data needs for producing long-range forecasts:

It is generally a well recognized fact that long-range forecasts can be improved using forecast guidance from several prediction methods.  For example, at CPC, seasonal forecast are constructed from a blend of empirical and dynamical prediction tools.  To objectively blend different prediction tools, a long history of hindcasts is required.

Similar holds true for dynamical prediction methods also.  For example, currently several Global Producing Centers (GPCs) are engaged in an activity of routinely producing seasonal forecasts based on coupled models.  Similar to the practice of exchanging medium-range forecasts between different operational centers, a similar activity in the arena of long-range forecasts will also be very beneficial.  This will require setting up protocols for routine exchange of real-time, as well hindcasts, data of seasonal predictions.  Establishing such an activity will lead to realizing full benefits of multi-model ensemble prediction techniques. 

From ECMWF:

There are needs in Doc. 4.2(1) expressed by Horst Boettger, ECMWF, who discussed the issues with their seasonal forecast section (David Anderson).
