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FIGURE 1. Physical features of South America.
Inset shows the area south of L0°S (6).
Mountain altitudes in teet.
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FIGURE 2. Map showing major physical features of South America (6).
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FIGURE li. Vegetation areas in South America

Section II-A.

(6).
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FIGURE 7. Annual Precipitation (7) Note the wet areas on the Pacific
coast of Colombia and southern Peru, and the dry areas in
northern Chile, Peru, northeastern Brazil, and southern Argentina.
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Surface: 1200Z 01 Oct 62
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FIGURE 27. See insets.
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FIGURE 28. See insets.
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The lower inset is self-explan-
atory.
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Polar and subtropical jets in
conjunction with a 250 mb anal-
ysis over South America.
Streamlines and contours are
solid lines.

FIGURE 32.

See inset.




(E) Figure 32 shows a jet analysis for 250 mbs. This example
shows polar jets associated with separate polar systems, and
a subtropical jet equatorward of both polar trains.

E. Analysis Guides

1.

Surface Analysis:

(A) Finalize the surface analysis after the preliminary upper
air analyses indicate that all surface systems and fronts have
the proper vertical support, circulation, and advection pattems.

(B) Occluded fronts should be drawn to reflect the surface
weather pattern. The occluded front crosses isobars into the
low and should not extend equatorward past the center of the
low. When occlusions reach the mature stage, the low becomes
nearly vertical with height. Following maturity the occluded
front begins to wash out, usually in conjunction with a new
low forming on the triple point of the front.

(C) Suspect wave formation in frontal zones where there is a
broadening or poleward bulge in the cloud pattern. Jet stream
cirrus located poleward of the suspect area further supports
wave development. If a suspect area meets the above criteria
and, in addition, a high pressure cell appears to be moving off
the east coast of South America (poleward of the front), wave
formation and development is almost certain.

(D) Carefully analyze satellite data and conventianal data to
determine whether a frontal system is occluded, and, if oc-
cluded, tne same data should aid locating the warm front and
occlusion point (triple point) on the front. Jet stream cirrus
helps identify the point of occlusior on a front. When a wave
has moved poleward of the 500mb jet stream, the frontal system
should be analysed as an occlusion.

(E) Arctic fronts rarely surge north of 45°s latitude (the
southern boundary of our area of forecast responsibility);
howevegr, a routine, thorough analysis of weather systems south
of U5"S is necessary so that arctic surges north of 45°S can
be accurately identified and forecast. Downslope warming east
of the Andes often masks the effects of an arctic front in
southern South America. Dewpoint temperature discontinuity be-
comes the only significant feature that can be used to locate
the arctic front until downslope waming discontinues and tem-
peratures again reflect arctic characteristics.

(F) Insure that the previous analyses were definitely in error
before making large changes in system location. If HWD forecasts
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frequently break continuity, using agencies soon lose faith in
the product. Whenever possible, gradual changes should be used
to update the HWD forecast.

Upper Air Analysis:

(A) Ridges should be analysed ahead of fronts. Fronts are
maintained by temperature differences in air masses. Wamm air
is fed into a system ahead of a front, correspondingly, upper
air ridges (up to the tropcause) must be ahead of fronts. If
data indicates that a ridge is behind the front, frontolysis is
oceurring and the front should be washed out or regressed to a
position that is supported by the proper upper air thermal pat-
terns. -

(B) Thermal advection patterns should support frontal charac-
teristics. When neutral advection is analysed through an upper
air trough, the surface analysis should indicate either an in-
duced pressure trough or a cold trough. Cold air advection
should always be indicated behind surface cold fronts or occlu-
ded fronts up to and often into the upper air trough.

(C) Surface pressure troughs usually lag far behind the surface
front in an old occlusion. Upper air troughs tend to stack up
on the surface pressure trough in old occluded systems.

(D) Southern Hemisphere mid-latitude troughs and ridges usually
end between L0® and 50°S depending on season. Ridges often oc-

cur poleward of mid-latitude troughs. Arctic troughs seldom are
in p with mid-latitude troughs and when they are in phase

it is for brief periods of time.

(E) Convergent and divergent asymptotes should support neph-
analyses. Wind flow is one of the few features that can be
analysed in the tropics. Convergent asymptotes (up to 500 mbs)
should be positioned over weather areas and divergent asymptotes
(up to 500 mbs) should be positioned over relatively clear areas.

(F) Sharp troughs seldom occur at 300 mbs and higher. In most
cases, troughs can be smoothed and still fit data.

(G) The 500mb jet stream should be positioned immediately over
or just poleward of a developing surface wave. As the low de-
velops and occludes, it moves poleward of the 500mb jet and the
jet is then located over the occluded point on the front.
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APPLICATION OF DIVERGENCE AND VORTICITY PRINCIPIES IN ANALYSIS AND
FORECASTING (F).

A.

The proper vorticity changes and the inferred divergence/convergence
patterns should be indicated in wind analysis to explain observed or
forecast weather conditions.

The basic principle is that low level convergence should be topped
by upper divergence to provide the necessary vertical motions for
clouds, rain, and cyclonic system development.

1. Air parcels that move through a wind maximum pattern and show
a loss of absolute vorticity must diverge.

2. Air parcels that move through a wind maximum pattern and gain
vorticity must converge. '

Low level wind patterns should indicate an increase of absolute
vorticity and convergence in bad weather areas.

1. Streamline and isotach patterns should reflect increasing abso-
lute vorticity into areas of bad weather. Increasing cyclonic
shear and or curvature will usually show this.

2. Streamlines should remain straight or curve cyclonically in
poleward moving currents (with small shear) to indicate convergence.

3. Equatorward moving flow with little chear should show increasing
cyclonic curvature (convergence) in areas of bad weather, anticy-
clonic curvature (divergence) in areas of good weather.

Wind patterns in upper levels (500mb and above) should show a loss
of vorticity and divergence over regions of bad weather.

1. Flow (without shear) moving equatorward should be straight or
anticyclonically curved over bad weather areas.

2. Air moving poleward with little shear at upper levels should
show either a marked increase in anticyclonic or a marked decrease
in cyclonic curvature over bad weather areas.
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SATELLITE MOSAIC INTERPRETATION

A.

D.

F.

An example of system analysis using satellite mosaice is shown in
Figure 33. Verification data from the NMC surface chart and 500mb
chart for approximately corresponding times are shown in Figures
3L and 35, respectively. Table 1 contains a list of observations
corresponding to the circled letters in Figure 33. Using Figures
33, 3L, and 35, note the following features:

1. The 500mb low ~10pes to the WNW of the surface lowj however,

a pocket of cold air (M20°C) exists to the SW of the surface low.
2. The 500mb maximum wind band corresponds to the relatively
cloudfree area SE of the 500mb trough position. Considerable
streaking of clouds is apparent just NW of this area.

3. A weak secondary 500mb trough exists in the southern
Appalachians and may contribute to the formation of clouds shown
in that area.

Figure 36 shows an example of TTCZ cloudiness between 5°N and 10%W
latitude along northern South America and adjacent waters. Convec-
tive clouds are observed over parts of northern Brazil. Layered
and convective clouds produoed by an old frontal system are ob-
served from the Andes near 1095, extending southeastward toward the
east coast of Brazil.

Figure 37 shows the typical stratus pattern observed along and west

of the Peru and Chile coasts between 1595 and 27°S latitude. Con-
vective clouds are observed along and east ¢f the Andes north of
2093 1latitude.

Figures 38 and 39 show a frontal system as it moves across the Andes.
Note that there is a relative minimum of cloudiness in the lee of
the Andes in both figures. The frontal cloudiness increases as it
moves off the east coast of Argeniina, over water.

Figure L0 shows an example of a mature cyclone and associated frontal
systum off the east coast of Brazil and Argentina.

AWS Technical Report #212 (?) is an excellent guide for satellite
photograph/mosaic internretation.
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FIGURE 34. SURFACE ANAIYSIS ]



FIGURE 35. 5O
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