shown are an artifact of the difference between times of prediction and
observation, as well as averaging period differences.

Our last example relates to situations where there is controlled
burning to reduce fuel loading. The Australian Bureau of Meteorology
provides forecasts twice a day for 18 prescribed sites in Western Australia.
The fire authority responsible for the burning wants to avoid smoke
impacting on populated areas. In Figure 8, we show the example of the 18
trajectories initiated at 0300 UTC on 10 November 1997. Note in the
upper left-hand panel that two trajectories almost coincide, but one
continues on to the northwest and the other curves around towards the city
of Perth. There is a time difference when their geographical positions
coincide that leads to the later divergence of the trajectories. Comparing
the two trajectories near the centre of the upper right-hand side and the
lower right-hand side panels, it is observed that although they start at nearly
the same place, one travels over the city and the other to the west of the
city. In the upper two panels, it is seen that those trajectories that start
north of the city travel eastward while all of the others travel north or
northwestward. These samples illustrate the non-linearity and chaotic
nature of atmospheric flow.

CONCLUSION

In this paper, we have reviewed the current status of ATMs suitable
for regional scale modelling and prediction of particulate pollution arising
from large-scale forest fire events. We believe that through the RSMCs
and the ICAO wvolcanic ash centres, there currently exists a global
infrastructure capable of undertaking smoke modelling in real time, and
these centres should be an initial focus of WHO’s effort in this area.
Additional modelling capabilities and experience exist in various regional
centres, for example in Brazil, South Africa and Singapore. Whilst there is
always room for improvement, current ATMs utilizing NWP inputs are
well advanced in terms of their meteorology. However, the required level
of information on emission rates from forest fires (in particular) and smoke
deposition rates for input to the ATMs is lacking. This is an area that must
be quickly addressed if a global capability to issue forest fire smoke
predictions, which give suitable guidance to health authorities and
emergency management planners, is to be rapidly achieved.
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We recommend that WHO and ICAO collaborate with WMO to
coordinate the modelling effort to forecast the extent and concentrations of
smoke from large-scale fires likely to last for periods of several weeks.
This would include satellite measurements, surface and aircraft monitoring,
in addition to the modelling, in order to be able to initialize, calibrate and
verify the models. In South East Asia, the programme to address ASEAN
Regional Trans-boundary Smoke (PARTS) under the auspices of WMO is
already beginning to develop an integrated approach. It would be helpful if
a data set suitable for initialization, calibration and verification of models
were collected and made available to the modelling community.
Preliminary efforts to develop such a data set have begun [through the
WMO Commission for Atmospheric Science (CAS)], but financial support
is now required. In their meeting early in 1998, CAS emphasised the
importance of the coordinating role of WMO in emergency response
activities.
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Figure 1. Australian Bureau of Meteorology Numerical Meteorological Products
(NWP), September 1998
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Figure 2. Daily trajectories for the period 10 September-15 October 1994.

(a) A composite of 3-day forward trajectories, startingat 950 hPa (500m)
Above Pangkalan Bun, Kalimantan. (b) A composite of 3-day backward
Trajectories ending at 950 hPa (500m) above Singapore. HYSPLIT 3
Trajectory dispersion model running on Bureau of Meterology TAPS data (20).
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Figure 3. The relative particulate concentrations over South East Asia, 5-7 October 1997.
An example of forecasts able to be made with little initialization information. Bureau of
Meteorology LAPS data, HYSPLIT 4 trajectory dispersion model.



