


























NUMERICAL WEATHER PREDICTION IN CANADA
M. Kwizak and J. M. Leaver, Meteorological Service of Canada, Meontreal.

Canadian efforts in Numerical Weather Prediction (NWP)
until 1959 were confined to studies of theoretical models of the atmos-
phere and to a few simple trial integrations on electronic computers.
In 1959 a concentrated effort was initiated at the Central Analysis Office
using the IBM 650 computer at McGill University. This introductory
program involved experimental and developmental work in Objective
Analysis of tropospheric height and wind fields, barotropic prediction
(geostrophic and non-geostrophic) of the 500 mb height fields and
statistical derivation of height and wind fields at other levels. Currently
the program has been extended to include baroclinic models and automatic
data processing. Results of the program have led to plans for the
implemention of NWP on a routine operational basis using a large
high speed computer during 1962.

THE DEVELOPMENT OF HAIL FROM RAIN .
R.H. Douglas, Walter Hitschfeld, E.J. Stansbury, McGill University,
Montreal.

Recent observations suggest that hailstones grow without
disintegration even if containing large fractions of liquid water. This
allows us to compute the fast growth of large hail in the dense rain
caught in an updraft. To understand the hailstorm requires that this
growth information be combined with the known freezing probabilities
of cloud and rain drops. This probability increases with height, and
the resulting stones increasingly compete for the available water.
The simultaneous consideration of many factors - notably of tempera-
ture, cloud and rain demnsity, stone consistency, and updraft - allow
the specification of the relatively narrow ranges in the variables for
which sustained hail development is possible.

A SYNOPTIC STUDY OF .THE OCCURRENCE OF HAIL IN CENTRAL

ALBERTA, 1959

R.W.Longley, University of Alberta and C. £. Thompson, Meteorological
Service of Canada, Edmonton.

Seven meteorological variables were identified which showed
some correlation with Alberta hail: (1) an outbreak of colder air;

(2) a north-westerly flow at low levels; (3) cyclonic vorticity at 500 mb;
(4) cyclonic vorticity at 500 mb over British Columbia during the pre-
ceding night; (5) a steep vertical temperature gradient to 300 mb;

(6) a steep horizontal temperature gradient at 850 mb between Edmonton
and Great Falls, Montana; and (7) unstable air over Great Falls,

None of these, by itself, could be used to identify a day with
hail, but if three or more of these variables were present with sufficient
intensity, the probability of considerable hail somewhere in Alberta was
over fifty percent. If less than three were present, hail was improbable.



RADAR SCATTER BY LARGE HAIL

‘D. Atlas, Geophysics Research Directorate, AFCRC., Boston, Mass.,
W.G.Harper, Meteorological Office, London, F.H.Ludlam, Imperial
College, London, W.C.Macklin, University of Western Australia.

Results of experiments to measure the back-scatter from indi-
vidual hail stones are reported. A dry ice sphere scatters much
better than an equal particle of water or metal when its diameter exceeds
the wave length. As melting starts the scatter decreases towards and
occasionally falls below the all-water value. The results are confirmed
by the theoretical computations of Herman and Battan. The behaviour
of the ice as a scatterer is also explained semi-quantitatively using
geometric optics by which it is found that the particle acts as a dielectric
lens. The implications of the results with regard to radar observation
of hail storms are noted,

PRECIPITATION PHYSICS PROJECT IN NORTHWESTERN QUEBEC:
ITS DESIGN AND OPERATION
J.D.Holland and C. L. Crozier, Meteorological Service of Canada, Toronto.

A precipitation physics project aimed at discovering basic
relationships in the chain of cause and effect in precipitation mechan-
isms has been operated in Northwestern Quebec since 1959, In addition
to conventional observational techniques, this project employs random-
ized cloud seeding of synoptic-scale weather systems as one method of
studying these mechanisms, The seeding is done by aircraft, and the
randomization is applied in a cross-over pattern designed to hasten
the attainment of significant statistical results. This paper discusses
the experimental design and the operational techniques being employed
in the project. With at least three more years for the project to run,
significant statistical results are not yet available.

AREAL INTEGRATION OF PRECIPITATION OBSERVED BY RADAR
P.M. Hamilton and K. L, S. Gunn, McGill University, Montreal,

We have set up a scale of precipitation intensity consisting of
seven thresholds, proceeding by factors of four in rainfall rate from
0.1mm hr™ . The radar has an area of 60, 000 miZ under surveill-
ance., At each of six heights, we derive the fraction of that area
covered by precipitation of greater than threshold value for each of
the seven thresholds., The results are most usefully viewed 2s pro-
files of areal coverage as a function of height, These data, in turn,
are readily converted to the average flux of precipitation yielded by
each threshold, averaging over the total arez, Of the weather radar
information relevant to the continent-wide picture, this family of
profiles is probably the most heipful. While the information is
presently derived rather laboriously from CAPPI maps in stepped
grey scale, it should be possible to derive and process it automatically
and with negligible time delay.











