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Discussion paper on improving availability and access to GPC data for RCCs and NMHSs

A key conclusion of the GPC/RCC Brasilia workshop is that for optimum use of GPC forecasts, RCCs and NMHSs need access to the digital hindcasts and forecasts. Rendered forecast maps on websites are useful, but not sufficient to make best use of the output. 

RCCs and NMHSs also need training and tools to assist in the interpretation of GPC output, including for regionally tailored verification (existing verification products were not generally considered sufficient to make informed judgements on the performance of GPCs for a region of interest). 

The workshop recommended that, among other means, the use of open data platforms should be considered for the dissemination of the GPCs data. OPenDAP technology allows users to download hindcast and forecast data from GPCs in a matter of minutes and in a format suitable for simple but informative regional analysis (as well as in formats more suitable for complex analysis). A demonstration will be given using the IRI data library and a simple spreadsheet format (which could be run at even the most under resourced RCCs and NMHSs). 

Figures 1 and 2 show example hindcast timeseries and ROC plots for a region centred on Rwanda (27.5E-32.5E; 5S-0N) from 4 GPCs: Washington, Montreal, Exeter and ECMWF. Data from Washington and Montreal were downloaded from the IRI data library, data from Exeter and ECMWF were obtained and format converted (from Grib) offline, as their data (and that of other GPCs) are not currently available on the IRI data library. 

It is widely acknowledged that the most skilful GPC will vary with region and season – and it is important for RCCs/NMHSs to know the relative skill of the GPCs for their region. From Figs.1&2 ECMWF appears to have highest skill for the MAM rainfall over the Rwanda region used.

To conduct the analysis the user needs to be familiar with downloading regional data from the IRI data library and have an appreciation of ensemble systems, how probability forecasts are generated and the SVSLRF. The user is required simply to import the downloaded hindcast data into an excel spreadsheet and then to cut and paste from that spreadsheet into the “hindcast datastore” of the excel application. The verification plots then generate automatically. If data is available (as for Washington, Montreal and Exeter in this case) a real-time forecast can also be generated.

Although other initiatives such as the SWFDP have made excellent progress in bringing NWP forecasts into wider use through dissemination of rendered images rather than digital data, the contexts of short-range forecasting and seasonal forecasting are somewhat different. For short-range forecasting most RCCs/NMHSs do not have “in house” forecasting tools and thus rendered images from e.g. SWFDP are keenly adopted to fill the gap. For seasonal forecasting, most centres have well established statistical forecasting tools and, to encourage wider uptake, there is a need to demonstrate the benefit the GPC output can offer relative to these existing tools. In general this requires detailed investigation that is best done through access to the digital data.
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Fig. 1: Hindcasts of ensemble mean MAM rainfall (black) and corresponding GPCP observations (red) for (clockwise from top left) GPCs Washington, Montreal (CMC1), Exeter and ECMWF.
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Fig. 2: As Fig. 1 but ROC diagrams for the upper tercile category

Providing GPC data in CPT format

Many RCCs and NMHSs are using the Climate Predictability Tool (CPT, see: http://portal.iri.columbia.edu/portal/server.pt?open=512&objID=697&PageID=7264&mode=2 ) developed by the International Research Institute for Climate and Society (IRI) to generate statistical seasonal forecasts for their regions. Note that CPT can also be used to calibrate and downscale GPC forecast output, and an increasing number of RCCs/NMHSs are making use of this facility. It would therefore be very beneficial to make GPC output available in CPT format. This could be done through the LC-LRFMME and/or through open data platforms (the IRI data library has an option to download data in CPT format from the 2 GPCs whose data are in the library). An example benefit of CPT calibration using Canonical Correlation Analysis is shown below.
Advanced calibration of dynamical model output

Calibration involves comparison of the ‘track record’ of the forecast system through comparisons of hindcasts (typically ensemble mean output) and observations to develop formulae that reduce systematic biases present in the direct model output.  Use of such calibration methods is increasing in pre-RCOF workshops through the application of statistical processing available within the Climate Predictability Tool (CPT). The most common CPT tool used is Canonical Correlation Analysis (CCA). The principle involves finding paired patterns between model predicted fields and observed rainfall that are optimally correlated over the hindcast period. The covariance of the predictor (X variable) and predictand (Y variable) fields is represented by a series of paired modes. An example for the GHA region is shown in Fig. 3 and shows the first CCA X and Y modes for GPC Washington (CFS-1 system) ensemble mean hindcasts and observed rainfall (NOAA NCEP PREC/L dataset – Chen et al. 2002). It may be seen from comparing Figs 3a and 3b that when hindcasts show a coherent east-west oriented ‘tongue’ of above normal precipitation over the Indian Ocean (Fig. 3a) there is tendency for observed precipitation to be above normal over coastal regions (as also seen in hindcasts) but also a tendency for below normal precipitation over western Tanzania (Fig 3b) – a feature not seen in the hindcast pattern (Fig. 3a). The high temporal correlation of yearly projections of hindcast and observed rainfall onto these patterns is evident from Fig. 3c. The method thus has the potential to correct for systematic errors in local positioning and amplitude of climate anomalies and exploits the recognised strength of global models in predicting large scale patterns rather than local details. The downscaling aspect of the CCA operation is enhanced if station rainfall data is used for the predictand field.

Predictor fields other than precipitation may be readily used in the CCA approach. Ndiaye et al. (2012) and experience at RCOFs has shown that CCA predictions using model predicted 850hPa U and V fields as the X variable have comparable (or better) skill than use of precipitation as the X variable in some regions. 

Chen, M., Xie, P., Janowiak, J.E. and Arkin, P.A.: 2002: Global Land Precipitation: A 50-yr Monthly Analysis Based on Gauge Observations. J. Hydrometeor., 3, 249-266.
Ndiaye, O., Goddard, L. and Ward, M.N. 2009: Using regional wind fields to improve general circulation model forecasts of July-September Sahel rainfall. Int J. Climatol., 29, 1262-1275.
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Figure 12: CCA of GPC Washington (CFS-1) MAM precipitation hindcasts (1981-2009) over an Indian Ocean domain with observed (PREC/L) MAM precipitation over the southern GHA, a) First CCA X mode for hindcast precipitation; b) corresponding Y mode for observed precipitation; c) timeseries ‘scores’ for hindcasts (X mode - red) and observations (Y mode - green). 

