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GNSSradio navigational signalsare highly- coherentand highly- precise,andthussufficient
for usein radio holographicremotesensingof the atmosphereionosphereandthe Earth’ s
surfacefrom space Review of differentradio holographicmethodsdemonstratesecessityto
obtaingeneralizedhreedimensionafform for radio holographicequationsin principle, 3-D
radio holographicremotesensingis possibleusing radio holographicvector equationgo re-
trieve theradiofield within the atmospherdérom aradiofield known at someinterfaceoutside
the atmosphereAs follows from theseequationsa referencesignalis neededto obtainthe
field distribution from radio hologram.Referencesignalis coincidedwith the Greenfunction
of back-propagatefleld and can be found by solution of wave equationfor inhomogeneous
medium.The 3-D form of the radio holographicmethodaccountdor the polarizationof elec-
tromagnetiovavesandcanbe usedto elaboratea new directionof investigation:polarization
radio holographyfor recovering polarization-sensiie objectsin the atmosphereionosphere,
andontheEarth’ s surface.A simplified 2-D form of the radio holographicmethoddeveloped
underanassumptiorof local sphericasymmetrycanbe usedto obtainvertical profilesof tem-
perature pressurerefractvity andhumidity in the atmosphereandionosphereaswell as2-D
radioimagesof theatmospherandterrestrialsurfacewith verticalresolutionabout50- 70 m.
To achieve this, radio hologramgecordedoy a GPSrecever onboarda low Earth-orbit(LEO)
satelliteat two GPSfrequenciesanbe usedandfocusedsyntheticapertureprinciple applied.
Resultsregardingthe detailedretrieval of the verticalgradientof refractvity in theatmosphere
and electrondensityin the ionosphererom GPS/MET radio occultation(RO) dataare pre-
sented.Theseresultsdemonstratapplicability of GNSSradio holographyto detailedglobal
studyof naturalprocesses theatmospherandionosphere.



