A statistically based approach to
nowcasting (0 - 24 hours) on the mesoscale

Harvey Stern, Victorian Regional Office

1. Introduction.

Stern (1996) describes a number of systems of forecast guidance that operate by relating
the weather observed at one or more locations (which have extended periods of record)
to that weather observed at other locations with shorter periods of record (or no record at
all). By this means one may create artificial forecast data for any specific location or to
assist with analysis across a region without data. The purpose of this paper is to present
a brief summary of that work.

In some cases the methodology employed stratifies the data synoptically and
seasonally (Stern, 1980; Stern ef al.,, 1985). In other cases the methodology employed
stratifies the data seasonally (Dahni, 1988; Dahni and Stem, 1995). In another case, the
data is not stratified at all (Stern, 1994 a&b).

2. Creating "artificial" historical synoptic data.
A number of major projects are currently underway overseas to extend synoptic data
backwards in time across areas where little "hard" historical data exists. This is being
done by "running" global NWP in reverse four dimensional assimilation modes so that
"known" outcomes are used as the basis for determining what synoptic patterns prevailed
over the data sparse areas (Kistler ef al., 1994; Kingtse and Wang, 1994; Jenne, 1994;
Janowiak ef al., 1994; and, Gibson et al., 1994).

Alternatively, Annette (1980) suggested that objective historical analysis may be
achieved over data sparse areas via statistical means. Annette's (1980) approach is
described in detail by Stern (1996).

3. Example.

The procedure that is proposed to derive forecast guidance is now illustrated with the
simple example of utilising the physical relationship between maximum temperature and
various predictors. This same approach may be used to derive forecast guidance for -
locations without data for other weather elements.

A method of establishing a complete description of the summer (December to
February) mean maximum temperature climatology in Victoria's East Central district was
developed employing regression techniques, with the mean maximum temperature being
set as a function of latitude, longitude, aititude and distance from the sea. The
relationship so derived was:

Max = 47.0 - 3.61 x (latitude in degrees-30) + 1.25 x (longitude in degrees-145)
- 0.009 x (altitude in metres) + 0.217 x distance from sea in km, up to 5km)

with all predictors proving to be significant at the 95% level. The physical processes are
reflected by the terms in the equation, namely a strong trend towards higher
temperatures as one goes north (greater insolation and greater distance from the cooling
influence of the sea), a weaker trend towards higher temperatures as one goes east
(slightly greater distance from the cooling influence of the sea), a trend towards lower
temperatures with increasing altitude (adiabatic effects), and a sharp trend towards lower
temperatures in the immediate vicinity of the sea as one moves closer to the shore (the
cooling effect of the sea being amplified near to the shore via agency of sea breezes).

Data forecast by the equation explained 82% of the variance and Fig 1 illustrates the
strong relationship between “forecasts" of the mean maximum temperature and actual
"observed" mean maximum temperatures. -
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Fig 1 Depiction of the relationship betw_een the observed mean
temperatures and those forecast by the equation.
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For elements expressed in terms of probability, for example, probability of
thunderstorms, an analogous procedure is followed and because the worded component
of the guidance is derived from probability based predictands, the source of the words is
similarly derived.

5. Conclusion

The problem of extending the synoptic and weather data bases' short records and filling
associated gaps has been discussed. In conclusion, the approach described may be
used to derive guidance across the complete range of forecast locations and elements
using the generalised version of the GASM (Dahni and Stern, 1995) as a platform.
Indeed, an elevation correction methodology already forms the basis for interactive
analysis of "real-time" temperature data (Dahni, 1997) on the Australian Integrated

Forecast System (AIFS) (Barclay and Butt, 1988; Love, 1994; Dahni, 1995; Gigliotti,
1995; Dahni, 1996 a&b).
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