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ABSTRACT 

Several initialization schemes based on recursive filters are formulated and tested with a 
numerical weather prediction model, HIRLAM. These have an advantage over schemes which 
use non-recursive filters in that they derive the initialized values from a diabatic trajectory 
passing through the original analysis. The changes to the analysed fields are comparable in size 
to typical observational errors. A non-recursive implementation of the recursive filters makes the 
new initialization schemes as easy to use as the original non-recursive filter schemes. It also 
allows use of higher-order filters without added cost. An initialization method using a 6th order 
filter is compared to a scheme based on an non-recursive optimal filter, and is found to produce 
similar results for less than half the computational cost. If the sole aim is noise suppression, a 
filter whose output validates later than the initial time may be used. The advantage of this is that 
computation time is further reduced and phase error completely eliminated. 

1. Introduction 

Analysed data to be used as initial conditions for 
a numerical forecast must be adjusted to remove 
spuriously large gravity wave components. There 
are several reasons for this initialization: it enables 
us to generate realistic patterns of divergence, 
vertical velocity and other diagnostic fields; it 
eliminates high frequency noise which otherwise 
corrupts short-range forecasts; it facilitates the 
quality control and assimilation of observational 
data; it leads to more realistic precipitation pat­
terns in the early hours of the forecast; finally, 
in the absence of initialization, excessive gravity 
wave activity can induce numerical instabilities, 
necessitating the use of a shorter time step. 

Initialization of data for a limited area model 
has been successfully performed by application of 
a simple filter to time-series of dependent variables 
produced by the forecast model. In Lynch and 
Huang (1992), short-range forward and backward 
adiabatic integrations were carried out to produce 
sequences of values centered at the analysis time. 
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When these were used as input to a filter, the out­
put was found to yield a noise-free integration. To 
allow for irreversible effects, Huang and Lynch 
( 1993) followed a short backward adiabatic inte­
gration by a diabatic forecast of twice the duration 
to produce diabatic trajectories centered at the 
analysis time. The values yielded by this forecast 
were input to the filter and resulted in diabatically 
initialized fields. 

The forward diabatic integration will not nor­
mally coincide at time t = 0 with the original 
analysis. Ideally, the diabatic trajectory passing 
through the analysis point at the initial time 
should be used. We can generate this trajectory 
for positive time by integrating the model; but for 
negative time, irreversibility of the diabatic pro­
cesses makes it difficult to calculate. In the present 
paper a method of filtering a forward trajectory to 
generate initialized fields is considered. This is 
achieved by means of a recursive filter. 

Straightforward application of a second-order 
filter to a one-sided trajectory produces initialized 
fields which yield a noise-free integration, but 
causes a phase-shift so that the analysis and 
forecast changes are large. Several alternative 
formulations of the scheme are discussed and 






























