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4 WHAT IS THE MESOSCALE?
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Figure 1.1 Scale definitions and the characteristic time and horizontal length scales of a variety of atmospheric
phenomena. Orlanski’s (1975) and Fujita’s (1981) classification schemes are also indicated.
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WHAT IS THE MESOSCALE?
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Figure 1.2 Sea-level pressure {black contours) and temperature (red contours) analysis at 0200 CST 25 June 1953. A squall
line was in progress in northern Kansas, eastern Nebraska, and Iowa. (From Fujita [1992].)



DYNAMICAL DISTINCTIONS BETWEEN THE MESOSCALE AND SYNOPTIC SCALE

2100 UTC 24 April 1975

{(a) manual analysis {c) synoptic temperature field
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(b) objectively analyzed temperature field (d) mesoscale temperature perturbations

Figure 1.3 (a) Manual surface analysis for 2100 UTC 24 April 1975. Isotherms are drawn at 2 °F intervals and fronts and
pressure centers are also shown. A thunderstorm outflow boundary is indicated using a blue dashed line with double dots.
The brown boundary with open scallops denotes a dryline. (The symbology used to indicate outflow boundaries and drylines
has varied from analyst to analyst; different symbols for outflow boundaries and drylines appear in other locations within
this book.) (b} Computer-generated (‘objective’) analysis of the total temperature field, i.e., the sum of the synoptic-scale
temperature field and the mesoscale temperature perturbations. The objectively analyzed total temperature field is fairly
similar to the manually produced temperature analysis in (a), although some small differences can be seen. {c} The
synoptic-scale temperature field (°F). This was obtained using a low-pass filter that significantly damped wavelengths
smaller than approximately 1500 km. (d) Mesoscale temperature perturbation field (°F). This was obtained using a band-pass
filter that had its maximum response for wavelengths of 500 km, and damped wavelengths much longer and much shorter
than 500 km. {Adapted from Maddox [1980].)
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10 WHAT IS THE MESOSCALE?
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Figure 1.4 We can infer that a phenomenon is hydrostatic when its horizontal length scale is significantly larger than its
vertical depth scale. Shown above are some examples of nonhydrostatic and approximately hydrostatic phenomena plotted

as a function of depth versus horizontal length (i.e., width) scale.
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