
Geophysical Research Abstracts,
Vol. 11, EGU2009-3766, 2009
EGU General Assembly 2009
© Author(s) 2009

Tracing near-surface deuterated water vapour and its seasonal variations
from space and ground
C. Frankenberg (1), I. Aben (1), K. Yoshimura (5,6), T. Röckmann (7), and the SCIAMACHY and FTIR Team
(1) Netherlands Institute for Space Research, Sorbonnelaan 2, 3584CA Utrecht, The Netherlands, (2) School of Chemistry,
University of Wollongong, Australia, (3) Institute for Meteorology and Climate Research, IMK-ASF Karlsruhe, Germany, (4)
Institute of Environmental Physics, Otto-Hahn-Allee 1, Bremen, 28359, Germany, (5) Scripps Institution of Oceanography,
University of California, La Jolla, California, USA, (6) Institute of Industrial Science, University of Tokyo, Tokyo, Japan, (7)
Institute for Marine and Atmospheric research Utrecht, Princetonplein 5, Utrecht, 3584 CC, The Netherlands

The hydrological cycle and its response to, e.g. rising global temperatures or tropical deforestation, is of prime im-
portance for future climate predictions. Detailed information on hydrology, climatology and atmospheric sciences
can be gained from the isotopic composition of water vapour, which records the evaporation history of air parcels.
However, global measurements of water vapour isotopologues in the lowest layers of the atmosphere, where most
water vapour resides, are hitherto missing. Here we show the first satellite-based retrievals of HDO using absorp-
tion spectroscopy in the short-wave infrared, a wavelength region that is highly sensitive to the boundary layer. We
observe large seasonal amplitudes of the isotopic signal, which are surprising especially in the vicinity of the warm
North-Atlantic ocean. Also small scale features, such as relatively high HDO abundances over the Red Sea can be
detected. The space-borne retrievals of HDO in the short-wave infrared provide unprecedented insight into distri-
butions of near-surface water isotopologues. The results will add a new dimension to research into hydrological
cycles.


