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1. Introduction

The 4D-Var regional deterministic prediction system (RDPS) at the Canadian Meteorological Center (CMC) will soon be replaced by the 4D-En-
Var scheme, in which the background error covariances are composed of climatological covariances and flow-dependent covariances derived
from an Ensemble-Kalman-Filter (EnKF) global prediction system. Given that the ensemble forecasts will be produced operationally, the new
En-Var approach is computationally less expensive than 4D-Var and it eliminates the need to maintain the tangent-linear/adjoint codes
associated with the forecast model (GEM). The quality of analyses and forecasts is generally expected to be as good or better than those
provided by the currently operational system. Here we present a comparison in forecast skill between 4D-Var and En-Var based on a recent
series of tests for the periods (winter) Feb-Mar 2011 and (summer) Jul-Aug 2011. Besides the new assimilation algorithm, several other
enhancements are being introduced into the RDPS. As an example, here we show the impact of including ground-based GPS observations.
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Figure 1. RDPS data assimilation scheme. * En-Var increment resolution is 600x300 (compared to 400x200 for 4D-Var)

2. Time-mean upper-air and precipitation scores
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Figure 2. RDPS limited area domain (grid spacing is
10 km in both 4D-Var and En-Var experiments).

24 hours precipitation forecast verification against observation

ya

3. Impact of ground-based GPS data
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» Before ground-based GPS observations were
included, En-Var based forecasts exhibited
anomalously moist conditions (and a corresponding
deterioration in precipitation scores) during summer
over the south-east United States (not shown)
» Deterioration was particularly apparent for analyses
valid at 127
« Addition of ground-based GPS data lead to a
reduction in moisture in this region and improved
the scores (Figures 5 and 6) for lead times 0-24 h
* Improvement is seen in analyses valid both at 00Z
and 127, but particularly at 127
« Impact disappears at lead times 24-48 h but is
clearly beneficial at earlier times
» See Poster 777: Assimilation experiments with
ground-based GPS observations in the Environment
Canada Global and Regional Deterministic Prediction
Systems by S. Macpherson et al. (JCSDA Poster
Session, Wed., 2:30-4:00 PM)

Figure 5. Mean forecast precipitation scores over
North America against the SHEF network during
summer period for lead times 0-24 h corresponding to
an En-Var experiment (blue) excluding and (red)
including ground-based GPS observations: (a) bias and
(b) threat score (higher threat score is better). The
number of observations for each precipitation class is
shown at the bottom of the figure.
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Figure 6. Difference in time-mean increments (En-Var minus 4D-Var) valid at
12Z of the vertically-integrated water vapor [kg/m?] during the summer period.
Blue (red) shading corresponds to positive (negative) values, i.e. blue
shading indicates dryer conditions in the En-Var increments).
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