A PRELIMINARY EVALUATION OF STREAMLINE ANALYSIS
by S.H., Lloyd
Central Office, Melbourne

~ (Manuscript received September 1956)

Abstract: Duty forecasters at each of six -
tropical stations, drew a series of ten
5000 £t streamline patterns at 12 hourly
intervals commencing at 1600 GMT on

20 May, 1956.

Each of these charts has been
compared with the corresponding chart drawn
by an analyst of Central Analysis Section,
and some attempt made to assess the
feasibility of drawing 5000 ft streamlines
with reasonable objectivity with the net-
work limitations of the Australian and
adjacent Asiatic regions,

Salient features on each of the
ten charts are discussed, and some general
remarks on the Bjerknes-Sandstrom technique
for representing air flow are included,

. It is concluded that the wind
network at 5000 £t is sufficient for a
reasonable presentation of streamline
patterns, although there are serious
deficiencies away from the mainland,

Subjectivity in drawing of
patterns, though initially high, tends to
decrease as experience in the technique is
gained,

Further investiggtion into stream-
line techniques is worthwhile,
I, INTRODUCTION

The Bjerknes-Sandstrom technique of drawing
streamlines is summarized by Bath and Gibbs (1956). It
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consists essentially of "building;up" a streamline pattern
about a "framework" of indrafts and outdrafts (so-called
"singlular points" or "singularities") and "neutral points".

Limited experience gained in Central Analysis
Section in applying the technique to the Australian wind
network suggests that there is nothing intrinsically
difficult in the method, but different patterns can some-
times be drayr:. o the same wind network, This aspect will
be discussed luter,

The "scale" of streamline structure being
considered here is at the synoptic level, and is not to be
confused with either the Ymicro-scale" disturbances present
in what appears to be smooth local flow, or the topographically
disturbed flow encountered at and near the earth’s surface,
For most of the Australian region, 5000 £t comstitutes a
level at which most local and topographical effects on air
flow are eliminated,

New Guinea and the mountainous areas of south-
east Australia are subject to topographical influence at
least to 10,000 ft and singular points in these areas may be
of orographic origin, :

2, SOME POINTS TO OBSERVE IN DRAWING STREAMLINES

When drawing streamlines at low levels, the
corresponding surface charts should be readily available,
Surface manifestations of features such as axes of
convergence and divergence, indraft and outdraft centres,
etec., often help in more accurate placing of such features
aloft, but the danger of following the surface pattern too
closely in determining upper patterns must be guarded against,

Singular and neutral points and axes of
convergence and divergence should be indicated only when
there is good evidence for their existence, This means the
introduction of complications into smooth air flow only when
absolutely essential cn the evidence available, Pietorially,
it is often possible to include all of the wind directions
available in a complex streamline pattern which is most
unlikely synoptically, As in isobaric and other
techniques, Yover-analysis" is to be avoided,

Near the equator, there is frequently doubt as to
to exact type of singularity, because clockwise and anti-
clockwise circulations are possible for either indraft or
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outdraft in latitudes lecs then, say, ten degrees, Furtie r-
more, the generally low wind velocities in themselves
frequently cast doubt on the reported wind directions,

'3, NATURE AND RESULTS OF EVALUATION TEST

The following offices took part in the test:
Darwin, Townsville, Cairns, Brisbane Bureau, Lae, Port
Moresby. - Duty forecasters at each office prepared 5000 Tt
streamline charts at 1l2-hourly intervals from 1600 GMT on
20 May to OLOO GMT on 25 May, These charts, together
with those drawn in Central Analysis Section, provided a
series of seven independently drawn charts on each of ten
occasions for comparison, In using the Central Analysis
charts a5 a standard for the comparison of other charts,
it is not claimed that the former are "unique" solutions to
the streeamline patterns; but they heve been drawn with
with attention to detail, and in conformity with established
princigples, Doubtful points are referred to in the
explanation of the charts wiich follows as an appendix,

On many charts the upper air network north of
Australia was insufficient for the purpose in hand,
particularly on 1600 GMT charts, The network over ocean
areas might have been supplemented by a few inflight reports
of wind directions, even if these were not at the 5000 ft
level and at times other than 1600 GMT and O4OO GMT.
Sparseness of wind data, coupled with the low velocities
and consequent doubtful directions in same cases, led to
wide discrepancies in the streamline patterns north and
east of the continent,

Chief weakness noted in the charts were:

(a) Incorrect plotting of data,
(b) Doubtful placing of singular and neutral points,

(¢) A common tendency to break the smooth air flow by
the introduction of spurious singularities,

(d) Pailure of streamlines to conform exactly to
wind directions over a wide area, In one case,
for example, an obvious WSW stream is drawn as
WNW by ignoring several reported directions,

(e) The introduction of "abnormal" features into the
patterns, e.g., anticlockwise indraft well south
of the equator, Juch features, though possible,
at higher levels, are in general most unlikely at
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5000 £t and usually avoidable, Another feature
to be avoided is the portrayal of directional .-
convergence and divergence on the same asymptote,

(f) Failure to observe "logical" sequences, It is
reasonable to assume that continuity at the 5000 ft
level would be somewhat as at the surface; at
least in regard to well marked features such as
outdraft and indraft, :

(g) A tendency to draw too many streamlines, or to
suggest "streamline density" by drawing more
streamlines in areas of the stronger winds, There
is, of course, no "streamline gradient" as there is
pressure gradient or speed gradient,

One gratifying feature of the exercise was the
gradual improvement in chart drawing and seguence after the
first few charts, This improvement was illustrated by the -
increasing degree of consistency between various  analysts
towards the end of the series, The positional scattering
was markedly lower for the last set of charts, indicating
more general agreement between analysts as to the "frame-
work" of the streamline pattern, :

L4, CONCLUSIONS

The following conclusions may be drawn from the
exercise: .

(2) The wind network in Australasia and the adjacent
Asiatic areas, though seriously deficient in low
latitudes and oceanic areas, is sufficiently close
to enable the drawing of 5000 ft streamlines on a
synoptic scale, with subsidiary guidance from -
surface charts, ' '

(p) Subjectivity in the drawing of streamline patterns
is initially high, but decreases as experience in
the technique is gained.

(¢) Singularities and neutral points at the 5000 £t
level are not necessarily associated with
corresponding surface synoptic features, but are
sometimes associated with surface weather, This
applies particularly to indrafts.
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Fig 2. 5000 ft Streamlines 0400 GMT 22nd May 1956
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Fig 3. 5000 ft Streamlines 0400 GMT 23rd May 1956
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