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width fields [Uyeda85a] .

The microburst and gustfront are the two most frequent types of low-altitude
windshears at airports; their signatures must be discernible in TDWR Doppler meas-
urements. Typical spectrum widths in microburst outflows may be on the order of 2
m/s [Rinehart87a] . The spectrum widths associated with gustfronts are larger
than for the microburst — in Appendix A, we recommend a design value of 6 m/s in
this context. In light of the discussion in section 1.2, accurate (i.e. standard devia-
tions = 2 m/s) Doppler measurements of gustfronts will require a v, of at least 12
m/s. This corresponds to minimum PRF’s of 480 Hz and 960 Hz at S and C-Bands
(A=0.1 m and X\=0.05 m), respectively. These minimum PRF’s yield maximum r’s
of 312 km and 156 km.

It has been proposed that the TDWR be sited within 15 km of its associated
airport and utilize elevation angles as low as 0.5° to detect shear phenomena
[Merritt87a] . Figure 1.3 depicts the altitude coverage of a 1° beam — at an eleva-
tion angle of 0.5° — as a function of ground range. Now, regions of significant
reflectivity ( e.g. > 30 dBZ) in North America may extend vertically to as much as
14 km or 45,000 ft in altitude [Vasiloff84a, Wilk80a] . The import of the unambi-
guous range figure r is that the apparent range of any target at true range r, will
be rymod r,. It is apparent from figure 1.3 that phenomena with significant
reflectivity will be sensed beyond 450 km — with a 0.5° elevation angle — and that
they may overlay or obscure targets within the unambiguous range interval r . The
former targets are referred to as out-of-trip targets or out-of-trip weather. Obscura-
tion by out-of-trip weather severely limits the radar’s detection capability for in-trip
hazards with low reflectivity such as gustfronts or microbursts in the American
high-plains regions [Fujita85a] .

The minimum PRF’s above, based on considerations of estimate accuracy, are
not low enough to avoid obscuration by out-of-trip weather. Nor are they high
enough to ensure unambiguous Doppler velocity estimates. Peak microburst
windspeeds of 33 m/s, for example, have been observed [Fujita85a] ; and
windspeeds associated with tornadic activity may be as high as 90 m/s
[Doviak84a] . Pulsed Doppler Weather Radars operating at S and C-Bands must
contend with degrees of both range obscuration and velocity aliasing.

1.4 RANGE DE-ALIASING ,

Range obscuration is difficult to predict in advance of actual measurements;
and no satisfactory techniques exist for removing the effects of obscuration by post-
processing of the measured data. Adaptive PRT selection and random phase coding
of the pulse train are two methods for combatting obscuration.

In the former case, a rapid surveillance scan with a large PRT (large r) is
employed to unambiguously acquire regions of reflectivity. This information is used
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Figure 1.3:  Vertical profile of 1° beam at 0.5° elevation versus ground range





















































































































































































































































































































































