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Overview ‘
The NASA Earth science research program has established the NASA Energy and
Water cycle Study (NEWS) that has the long-term grand challenge to document and
enable improved, observationally-based, predictions of water and energy cycle
consequences of Earth system variability and change. To achieve this goal, NASA
collaborates with other Federal agencies including NOAA, NSF, DoE, USGS, Dol, the DoA, |

the scientific community-at-large, private industry, and the international community is
through the World Climate Research Programme (WCRP), especially GEWEX & CLIVAR.

Implementation of the NEWS research program is planned in three phases. The
emphasis during Phase-1 is to exploit current capabilities and prepare for future
developments of NEWS program elements. Phase-2 focuses on addressing deficiencies |
and building a viable "prediction" system. Phase-3 focuses on the delivery of an end-to-
end system to address the NEWS vision, namely: comprehensive observations to
accurately quantify the state and variability of the global water cycle, including time series
data sets with no major gaps; routine analysis of variability in storage, transports and fluxes
of water and energy; routine prediction of key water and energy cycle parameters
(including clouds, precipitation, radiation interactions, energy budgets, and surface
hydrological variables) and improved forecasts for use in decision support.
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NEWS Prediction Strategy
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Variations in Global Precipitation (1979 2005)
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Precipitation anomalies in ERA-40 NCEP-DOE and GPCP
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MMF Precipitation Analysis
Local Time of Maximum Precipitation Frequency (Summer)
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Ocean plays a dominant role
over the seasonal changes of
continental water balance and
regional rainfall of South
America, as revealed by
combining the monthly rate of
mass change from GRACE data,
the transport of moisture across
the coastline from QuikSCAT
wind vector and SSM/I water
vapor, rainfall by TRMM, and
fiver discharge climatology.
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The geographical distbution of the local solar time (LST) of summer (JJA) precipitation frequency maximum from 2-year
(1998-1999) simulations with the Goddard MMF and the fvGCM and the 8-year (1998-2005) merged satelite microwave
only observation. The MNF reproduces the correct timing of diuml cycle maximum over the land (1600-1800 LST) and

f the FYGOM too early.
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Model Study Examining the Influences of Irrigation on Regional Hydroclimate
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Impact of the Changes in Observation Systems on the Reanalysis Datasets

= Biases in assimilation models and changes in observing
systems can cause discontinuities in global and regional time
series, adding uncertainty to the investigation of long-term
clmate variation.

= This slide shows one case of the impacs of the changes of|
observation system: The onset of SSMI/| avaiabilty (June 1987)
significantly alters precipitable water content and precipitation in
the Japanese Reanalysis (JRA-25).

= The impact could have diflerent weight in diflerent parameters,
atdifferent heights and in diferent regions (Fig 1-3).

= Diagnostics in probabilty dorain are important (Fig 4).
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Mass Changes in Earth’s Global Water Reservoirs from GRACE
J. Famiglet University o Calfoma, i, D. Chambers, Uriversty of Texas at Austin, . Nerem, Universy of Colorado, Boulder

1. Velcogna, Jet Califomia Insitute of

. Frappart, Universly of Calfomia, Inine:

Land Waler Stoage Changes

Synthes of Mass Changes.
in Giobal Water Reservors

o Greeriand ce Mass Changes

ariabilty,
prediction and predictability.

Water and Energy Cycle Data Integration
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Precipitation (1979-1999):

- Global Precipation Climatology Project
(GPCP] Adier et al., (2003)

+ CPC Meraed Analysisof Precipitaton (CMAP)
Xie and Arkin (1997)

Ocean Evaporation (1987-1999):

+ Goddarg Satelie-based Surace Turbulent
Fluxes Version 2 (GSSTF2): Chou etal, (2003)

+ Hamburg Ocean Atmosphere Parameters and
Fluees from Sateltes: Bentamy et al, (2003)
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Precipitable Water: NASA Global Water
Vapor Project (NVAP)
Model Output: Ciimate of 20" Century

Annual Mean Statistics

Units in |PE|
kglyr
Land 1.05E+17 + 0.02E+17 GOLD1: 0.64E+17 ~4.0E+16
1.02E+17 + 0.02E+17 GOLD2: 0.62E+17 ~4.2E+16
3.80E+17 + 0.06E+17 441EHT 6.5E+16
Ocean
3.T2E+17 + 0.04E+17 3.93EH17 1.7E+16

Note: Total atmospheric water storage ~ 10'® kg
Global annual mean precipitation and evaporation balance to ~5%.
*+  Imbalance exceeds global estimate of annual precipitation error.

Global E-P Fluxes and Total Precipitable Water Changes (kgimonth)
Mean Annual Cycle (1988-1999)
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Uncertainties in global land andlor changes in TPW cannot
account for discrepancies in NH warm-season months.

Global Water Fluxes (kalvear) and Total Precipitable Water (ka)
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For More information, please contact phouser@gmu.edu
or visit http://www.nasa-news.org
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