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/Ohe of the main objectives in NASA Energy and Water Cycle Study
(NEWS) is to assess our water cycle observational capabilities and
promote the development of an experimental global observation
system. As part of the integrating auspice of NEWS, efforts have been
made to compile the state-of-the-art satellite-based data sets for the
global atmospheric and terrestrial hydrological budget analyses. The
NEWS Water-cycle integration and Analysis (WIA) has focused its initial
efforts on combining precipitation, evaporation, total precipitable
water change, and terrestrial water storage changes to evaluate their
consistency in global scale water budgets, assess their spatial and
temporal variations, and develop research and analysis toward
improved observational capabilities. In this study, our global scale
water budget analyses consider the more recently developed satellite-
based products, which are limited in time (i.e. span less than a
decade) and space (most cover from 50S to 50N). Wherever possible,
rigorous estimates of sampling error/uncertainty for all water-cycle
variables are provided for a more robust quantification of the
consistency in these budget terms. The preliminary results indicate
that there exist notable systematic differences in the monthly water
export time series, which is mainly attributed to the use of various
precipitation data sets. Nevertheless, all precipitation data sets convey
a consistent depiction of overall evaporation excess for the 50S to
50N region, implying a net export of water vapor to higher latitudes.
As far as global annual mean precipitation rates are concerned, most
of the discrepancy stems from differences over the ocean. We also
compare these budget and residual estimates to reanalyses products
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(e.g. NCEP-NCAR, NASA, and ECMWF) and coupled GCM simulations
from the IPCC AR4 archive. Through such cross-comparison
exercises, we highlight consistencies and discrepancies between
model estimates and satellite observations to not only increase
confidence in these products, but also to provide insights on the
regions where the continued evaluation, future model improvement,
in-situ networks, field campaigns, and (potential) experimental
satellite missions should emphasize.
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