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,\ HST R/\ CT. The sta bility cburactcristics or internal gravity waves. genera ted by an isot hermal bounded
ta ngent velocity profile in the prese nce of u sat unucd finite layer. arc studied. Th e moist layer with con sta nt th ick
nes s is introdu ced at different level.. in respect to 1111: poin t (If inl1ect ion and the varia tions of moisture co ntent and
d istance from the ori gin arc exam ined . The charac teris tics of the un..table waves arc ob tained hy so lving numeri
ca lly the linearized versions of the full eq uati ons of mo tion . in Ihe in... iscid and Boussincsq limit, th rou gh the
tech nique l1f I alas and Eina udi ( 19761.

It is show n that the presence o f the moivt laycr ca n significantly affect the stability characteristics of the waves.
Increases in the moist ure an d distan ce of the layer fro m the inflect ion po int arc foun d to ampl ify or decay the wave
res pons e, because the saturated layer behaves as a solid boundar y 10 the now. The pn..-scnce of such effect!ve
layer is shown 10 stabiliz e short wa velengths and dcstabi lise longer wavclcngrh s. Finally. an application o f the
mo Jcl's results 10 the real a tmo sphere is disc ussed .

Kc~' "nnh: - Hyperbo lic velocity profile , interna l gra v i t~ ' mod es moisture, shea r flow, sta bllty.
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I . Introduction

It becoming apparent that knowledge of the charac
terist ics of internal gravity waves in the at mos phere is
necessar y to our understanding of a wide variety of tro
pospheric phenomena. such a... momentum a nd. energy
transport. boundary layer character istics. inve rsio ns.
thunderstorms and. severe storm initia tion. lee waves .
tr opospheric je t st rea ms and others (Uccell ini and
Johnson 1979. Durran and Klemp 1982b, King ct
al. 1987, Finnigan et al. 1984, Stobie et 01. 1983, Wang
ct at, 1983. Testu d (' I ul, 1980). T he advent of the new
remote-sensing techniques or satellite and. Doppler
radar imagery has suh..; ta ntially increased ou r a nility to
identi fy and study such wave moti ons in the atmosp here .

A full understanding of thei r genera tion mechanism.
pr opagat ion and inn.ucnee is like ly to ~equirc a non
line ar trea t ment which . however . requires as a first
step, the extensive study of th e linearl y unstab le $"'
vily modes. Thus the appeara llee of unstable waves III a

dy na mica lly unstab le shear flo w has been studied by
ma ny authors both expcri rncntally a nd theoreticall y
(Drazi n 1958, Miles /961, Jones 1967, Lindzen a nd
Rosenthal 1976, Davis an d Peltier 1976. Pellacani
,'I 01. 1978, Fritts 1980, Narayanan and Sachdev
1982).

Of direct pertinence is the work of La las a nd Ein
uudi (1976) who studied the stability properties of a
hyperbolic ta ngent velocity profile in an isothermal
at mos phere in the presence of a rigid lower bo undary.
The unstabl e waves they found, belong to a multitude of
modes. Four modes with the largest growth rates were
analysed in detail: Mode I which coi ncides with the
Kelvin-H elmholtz type mode found by Drazin (19 58)
and Modes II . [[ I and IV which are new modes introduced
by the presence of th e gro und. Whi le Modes I, [[
and IV are tra pped modes (i.e.. modes that arc rapidly
evanescent o utside the region of shea r), Mode III is
pro pagati ng in the vertical providing a n esca pe of
energy upward, away fro m the shea r LOne.
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