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Availability, quality control and use of surface data for NWP verification at the Canadian Meteorological Center
(Submitted by Tom Robinson)

Summary and purpose of document

This document provides a report on availability, quality control, and use of surface observations at the CMC.
The CMC treats the CBS verification as an operational system to the extent that it operates on a continuous daily basis with full operational support.  However, this applies mainly to upper air data.  For verification using surface data, there are relatively fewer items that run on this basis, with far more done in research and development mode. 
1. Operational systems for surface verification

As part of the CBS verification, CMC maintains statistics on mean sea-level pressure, verified against the radiosonde reports, which have undergone quality control via the model data assimilation system.  For internal use, verification of surface temperatures and winds is produced in the same manner.  
QPF:  a system is maintained to verify QPF from the CMC operational and parallel run Global and Regional models as well as the U.S. NAM model against the North American synoptic station and U.S. SHEF (Standardized Hydrological Exchange Format) networks.  The synoptic network is relatively well-spaced with 600-800 stations, while SHEF data represents a high-resolution network with some 10000 stations across the U.S.  
Each twelve hours forecast-observation couplets (model forecast interpolated from nearest grid-point to the observation point) are accumulated in a monthly file.  The couplets then used to create standard contingency table scores (equitable threat score, bias, etc.).  Interactive web-page applications are used to display graphs.  Batch scripts can also be used to create suites of graphs. 
CaPA (Canadian Precipitation Analysis): newly implemented operationally (late 2010), CaPA uses synoptic, SA and SHEF reports as well as reports from a Quebec provincial network (RMCQ), a surface temperature analysis and a regional model trial field to produce analysis fields over North America.  Optimal interpolation is used to merge various data sources.  Observations of trace precipitation amounts are set to fixed values (~0.05mm/6h and 0.15mm/24h).  Most auto stations over North America underestimate precipitation amounts when temperature is below zero and the 2m wind speed exceeds 1 m/s.  Human operated observations with Nipher gauges are good to 5m/s.  This leads to unrealistically large positive biases in QPF scores.  CaPA eliminates these stations from the analysis.  In winter, this leads to large holes in the network, which in turn affects the analysis. 

Currently, verification of model QPF using the quality controlled CaPA data, as well as using the analysis itself, is under investigation.  
2.  Research and Development

A number of verification and quality control initiative exist in research and development mode. 

· SCRIBE and public weather element forecast verification:  SCRIBE is a system of statistically post-processed model data, used as input to the Meteorological Service of Canada’s automated forecast generation system.  The data can be manipulated manually by the forecasters via an on-screen application in the production of official MSC forecast information.  

CMC Development Branch maintains a very old system to verify SCRIBE weather elements and corresponding official public forecast parameters.  The system verifies forecast weather elements out to day 7, including:
· MAX/MIN temperature 
· Probability of Precipitation

· QPF

· PCPN Type

· Surface winds

The system verifies weather elements against a set of 23 Canadian “best” stations (long-standing, manned observations at airports) as well as against a larger set of 118 stations.  Quality control is minimal (basically only gross error checks).  The data allows a comparison of how the human forecaster affects the outputs of the NWP process.  
In addition to the above there is a National Performance Measurement group, exterior to CMC, who maintain statistics of the official public forecast weather elements. 

· USTAT: a research mode system for verifying model surface weather element parameters.  It currently verifies surface temperature, dew-point and winds, while model cloud parameters will be included in the near future.  The system includes a model independent quality control package and interpolation of model outputs to the observation stations.  The package also handles graphic production using R. 
· QC-OBS:  a system for quality control of hourly and synoptic surface observations, quasi-independent of the models.  The system under development, but once implemented shows promise as a source of quality controlled data for verification of surface parameters.   The system targets synoptic reports as well as metars and SA (North America only) bulletins.  

The system has four levels of quality control
· 1. gross error check

· 2. Identifies with flags those data that have been revised data, as opposed to the original report
· 3. applies QC from the surface analysis (optimal interpolation) and compares with neighbouring stations for spatial consistency.  
· 4. performed every 6 hours to evaluate temporal consistency (i.e. is data consistent with its own recent history)

Levels 1 and 2 are included in the model derivate files, while 3 and 4 are still under development.  The result of the latter two steps is that data are assigned a confidence level rather than be accepted or rejected.  This probability of a false report can then be either accepted or rejected based on user-defined thresholds.  

· Global QPF verification using GPCP data:  a research project is under way to use GPCP data for verification of QPF globally.  GPCP data is a mix of surface and satellite data.  It is not available in real-time, but is nonetheless available at CMC.  

· EMET: we are on the verge of moving our high resolution models (LAM 2.5km, 1.0km) from experimental to operational mode.  Correspondingly, a system of verification is under development.  

