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Improved modelling of the state of the atmosphere requires improved observations of
atmospheric water vapour. Envisaged data can be provided by airborne Differential
Absorption Lidar (DIAL) which enables the direct sampling of the horizontal and ver-
tical variability of atmospheric water vapour with unprecedented accuracy and spatial
resolution. Moreover, the unique nature of this measurement technique makes air-
borne H2O-DIAL a preferable instrument for the validation of other observational
techniques such as space-borne passive and active remote sensing instruments. In this
presentation we report on selected cases from recent field campaigns which high-
light the potential of airborne water vapour DIAL for atmospheric research. During
the IHOP field campaign, high spatial (150 m vertical, 150 m horizontal) and tempo-
ral (1s integration time) resolution water vapour cross sections have been measured
which enabled the investigation of boundary layer heterogeneity and turbulence as
well as the determination of water vapour fluxes with data obtained from co-located
airborne Doppler wind lidar. Water vapour cross section received from IHOP transfer
flights over the North Atlantic and the US exhibit the high structured water vapour
field of extra tropical cyclones and stratospheric intrusions in great detail. Indication
of the Hadley circulation have been obtained from measurements during TROCCI-
NOX transfer from Brazil to Europe when crossing the ITC. Utilisation of strong
water vapour absorption lines at 935 nm enables remote sensing of stratospheric wa-
ter vapour by airborne DIAL. From dedicated validation flights in the subtropics the
performance of water vapour soundings with the MIPAS instrument on ENVISAT in
the UT/LS could be assessed.


