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model which accounts for the principal synoptic-scale features of cloud
precipitation and provides a useful framework for understanding the smaller
phenomena we shall be considering later, has been developed by HarroLp (1
BrowNING (1971) and CarLsoN (1980). According to this model, depicted in Fig.
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Fig. 3.2.1  Schematic deplction of the types of mesoscale rainbands
(darkly stippled areas) observed in extratropical cyclones just off the
coast. of Washington., The upper-level cloud shield of the cyclone is
shown in white; lower cloud decks are shaded light gray. (Hobba, 1981,)
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liquia water contents were approximately O-10gm ™4,
The process by which precipitation in a mesoscale warm frontal rainband grows is
summarized in the model shown in Fig. 5. Ice particles nucleated in gencrating cells alofy
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Figure 5. Model of a mesoscale warm frontal rainband (type 'a) shown in vertica! cross-section. The struc-
ture of the clouds and the predominant mechanisms for precipitation growth are indicated. Vertical hatching
vn_o.i.o_o._._a bases represents precipitation: the density of the hatching corresponds qualitatively to the
precipitation rate. The heavy, broken line branching out from the front is a warm frontal leaf (see text
for explanation). Open arrows depict airflow relative (o the warm front and contrast the stable lif: ting within
and ucoﬁ. :8.8»:: frontal zone with convective ascent in the generating cells. lce particle concentrations
(ipc) are given in numbers per litre; cloud liquid water contents (Iwc) are in gm= 2. The motion of the rain.
band in the figure is from left to right.

grow to u_...unmnm.S_u_n size and fall into the straiiform cloud below, growing first by deposition
(as shown in Fig. 11 of Houze ez al. 1976b) and, as they approach the 0°C level, by agprega-
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taken through the older rainband was nearly moist-adiabatic and saturated.
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Figure 7. Model of two mesoscale warm sector rainbands (type 2) shown in vertical cross-section. The

structure of the clouds and the predominant mechanisms for precipitation growth are indicated. Vertical

hatching below cloud bases represents precipitation; the density of the hatching corresponds qualitatively

to the precipitation rate. Open arrows depict airflow relative to the rainbands, #. is wet-bulb potential

temperature. Ice particle concentrations (ipc) are given in numbers per litre; cloud liquid water contents
(Iwc) are in gm=2. The motion of the rainbands in the figure is from left to right.

6. COLD FRONTAL RAINBANDS . Q

(a) Model

The cold front in an extratropical cyclone may extend in the ground, or it may, in 2
warm-type occlusion, exist only aloft, above the warm frontal surface. In either case, two
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