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The evaluation of numerical weather prediction models of the Meteorological Service of Canada (MSC) has been mostly 
performed using the global radiosonde network for upper air fields, and surface stations across North-America for weather 
elements. While this methodology has ensured a continuous improvement in these fields, it does not automatically imply 
that other critical variables are also improved.  As an example, it was recently established that MSC models show a 
significant over-estimation of latent heat fluxes over oceans.  This has become a leading-order problem when running 
coupled ocean-atmosphere models.  

The Model Hydrological and Energy Budget Evaluation Project (MHEEP) has been created to address such problems and to
achieve the following objectives: I) evaluate and improve the mean state of all components of the hydrological cycle as well
as surface and top of atmosphere energy budgets.  II) allow a simple visualization of the impact of model changes (e.g. 
sensitivity tests) . III) maintain a historical archive of results from these experiments.

The MHEEP protocol (inspired by a similar effort at ECMWF) consists in performing four 13-month free runs, starting 
from analyses staggered by 1day+6 hours.  Ensemble annual and seasonal means are produced.   These are compared to 
analyses that satisfy the following criteria: well established, referenced, live and supported, easily accessible, global and 
gridded.  To develop our confidence in this protocol, it was necessary to explore the sensitivity to model resolution and 
number of members, and to identify which errors found in the long time scales are also present in the medium-range 
weather forecasts.

Figure 1: Annual mean of latent heat flux (Wm-2). Top left: Oaflux analysis produced by the Woods Hole Oceanographic 
Institution.  Bottom left:  Control run of the GDPS. Right: Zonal means for analysis (red) and model(blue).

This presentation will further describe the MHEEP protocol, the leading order errors found in the global deterministic 
prediction system (GDPS) of MSC,  as well as the most promising model modifications that reduce these errors.  The 
impact of those modifications on medium range weather forecasts will also be shown. Figure 1 shows the significant over-
estimation of latent heat flux of the GDPS over ocean surfaces. 


