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Texas A&M University

PI: Joel Norris
jnorris@ucsd.edu ,
Ph: 858-822-4420

University of California,
San Diego

CoIs

Amato Evan,
ate9c@virginia.edu, Ph:
434-243-7711, Bob Allen,
jallen@uci.edu, Ph: 203848-9967

NEWS IP Science Quesion

Q1 - How are
global
precipitation,
C=Climatology,
evaporation and
E=Extremes,
the cycling of
P=Prediction;
LH=Latent Heating water changing?

Q2 - What are the
effects of clouds
and surface
hydrologic
processes on
Earth’s climate?

Q3 - How are
variations in local
weather,
precipitation and
water resources
related to global
climate variation?

Q4 - What are the
consequences of
land cover and
land use change
for human
societies and the
sustainability of
ecosystems?

Q5 - What are the
consequences of
climate change
and increased
human activities
for coastal
regions?

Milestones

Science Questions

Q6 - How can
weather forecast
duration and
reliability be
improved?

Q7 - How can
predictions of
climate variability
and change be
improved?

Q8 - How will
water cycle
dynamics change
in the future?

Joint Science questions (Specify
NEWS collaborators)

Research Investigation Objectives

Significant Milestone

Quantifying the water
and energy budgets of
marine subsidence
regions

C

X

X

Further analysis is necessary to identify what
regions and modes of precipitation may play into
the apparent incongruity in global scale radiation
and water cycle estimates. The approach of the
proposed work is to improve the global closure of
the water and energy budgets by focusing on
closure within a specific regime (marine
subsidence regions) where the conventional
precipitation sensors have known shortcomings
and in situ observations confirm that light
precipitation is a common occurrence.

• Characterization of water and energy cycles in marine
subsidence regions, • Development of a climatology of surface
precipitation from CloudSat observations, and • Evaluation of the
moisture and energy fluxes in NASA¿s Modern Era RetrospectiveAnalysis for Research and Applications (MERRA) project.

This project seeks to study the water and energy cycles in three marine subsidence regions, namely, those off the west coasts of North America, South
America, and southern Africa.

Observed Tropical
Expansion: Impact on
the Hydrological and
Energy Cycles

C

X

X

• Using several independent NEWS data sets,
estimate zonal displacement of the sub-tropical
dry zones and mid-latitude strom tracks.

• Quantify the hydrological consequences of subtropical dry zone
expansion and poleward storm track retreat, which are more
relevant to society than dynamical/thermodynamical shifts.

This project will examine the expansion of the tropics using NASA NEWS and re-ananlysis (MERRA) data for the period 1979 to
present to quantify the extent of the changes in the tropics

• Quantify changes in hydrological extremes
associated with subtropical dry zone expansion
and poleward storm track retreat.

• Improve predictions of the water and energy cycles through
improved understanding of the mechanisms driving zonal
displacement of the subtropical dry zones and mid- latitude storm
tracks.

Title

Project Specific Science Questions

Deliverable

When Expected

Abstract

• Provide uncertainty estimates for subtropical
dry zone and storm track mean and extreme
changes.
• Improve understanding of mechanisms driving
poleward retreat of storm track, focusing on
mechanisms that connect dynamics to clouds and
precipitation.
•Characterizerolesofnaturalvariability(e.g.,ENSO)
andanthropogenicforcings(e.g.,CO2, ozone,
aerosols) on subtropical dry zone expansion and
poleward storm track retreat.
• Determine if models produce a signal similar to
observations, and use that to judge the level of
confidence in projected model changes in the
hydrological cycle.

PI: Ralf Bennartz, bennartz@aos.wisc.
edu ,Ph: 608-265-2249,

10/01/11 9/30/13

University of Wisconsin,
Madison

PI: William Olson, Bill.Olson@nasa.
gov,
Ph: 301-614-6314

10/01/11 9/30/13

UMBC/JCET/GSFC

PI: Rachel Pinker pinker@atmos.umd.
edu, Ph: 301-405-5380

10/01/11 9/30/13

UMCP (University of
Maryland College Park)

PI: Xun Jiang, xjiang7@uh.edu,
Ph: 713-893-1697

10/01/11 9/30/13

University of Houston

PI: Joe Santanello, Joseph.A.
Santanello@nasa.gov Ph: 301-2867450

10/01/11 9/30/13

NASA/GSFC

The Role of Boundary
Layer Clouds in the
Global Energy and
Water Cycle: An
Integrated Assessment
Using Satellite
Observations

Mircea Grecu, GSFC,
mircea.grecu-1@nasa.gov,
Ph:301-614-6322, Xianan
Jiang, University of
California, Los Angeles,
xianan@jifresse.ucla.edu,
Ph: 310-794-5273, Michael
Bosilovich, NASA/GSFC,
Michael.Bosilovich@nasa.
gov, Ph: 301-614-6147,
Goujun Gu, UMCP,
ggu@umd.edu, Ph: 301614-6337, Tristan L'Ecuyer,
Univ of Wisconsin,
Madison, tlecuyer@wisc.
edu, Ph: 608-890-2107 ,
Sara Zhang, NASA/GSFC,
sara.q.zhang@nasa.gov,
Ph: 301-614-6148

C

• A global and regional assessment of the variability of
cloud droplet number concentration, albedo, and rain
water path of boundary layer clouds based on all
available MODIS and AMSR-E data. With this dataset,
we will attempt to globally and regionally assess the
impact of these clouds on the energy and water cycle.
The study will be complimented with CERES, CloudSat,
and other auxiliary data.

• Establish a global reference dataset for validation of global climate
models (GCMs). • Create a unified dataset spanning the entire Aqua
lifetime using MODIS and AMSR-E.

• The derived dataset will be made available to
NASA and the greater science community and will
provide an excellent tool to validate climate
models studying indirect aerosol effects. We are
planning to build a well-documented,
homogeneous dataset, dedicated to studying
boundary layer clouds, indirect aerosol effects,
and cloud radiative properties.

• Estimate the impact of e.g. biomass burning events on cloud
albedo and precipitation generation. • Changes in retrieved
geophysical variables will be related to anthropogenic sources
based on aerosol and other auxiliary observations. • Extensive
error analysis of all components within the process leading to
uncertainty estimates for all derived parameters.

X

The primary objectives of the proposed
investigation are to
• quantify the sensitivity of
TRMM large-scale latent+eddy sensible (Q1-QR)
heating estimates to uncertainties in heating
algorithm assumptions and a priori information,
characterizing the uncertainties of heating
estimates in relation to these underlying
algorithm uncertainties.
• examine TRMM vs. reanalysis Q1-QR differences
in light of algorithm uncertainties for several
large-scale heating products, such as long-term
global zonal- and meridional- mean distributions,
the mean seasonal cycle of heating, the
delineation of ENSO heating anomalies, and the
composite anomalous heating structure of MJO
phases.
• study composites of TRMM vs. reanalysis Q1-QR
differences stratified by TRMM observables and
reanalysis parameters in order to better
understand the dependence of these differences
on atmospheric state.
• through our collaboration with Dr. L'Ecuyer,
combine our uncertainty estimates for Q1- QR
with his uncertainty estimates for QR to
characterize the uncertainties in large-scale
TRMM estimates of the total diabatic heating, Q1.

• Quantification of uncertainties in current satellite-based
estimates of atmospheric diabatic heating. • Better understanding
of reanalysis estimates of large-scale heating distributions.
•Iimproved climatologies of atmospheric heating, an essential
component of the global energy budget, which is linked through
latent heating and associated precipitation processes to the global
water budget.

The primary objective of this research is to estimate the uncertainty in TRMM large-scale heating estimates. The differences between
TRMM and reanalysis heating estimates would be examined in terms of these uncertainties. This proposal specifically addresses just
the uncertainties in latent+eddy sensible heating (Q1-QR).

X

We propose to perform an in depth evaluation of
current satellite radiative flux products
(shortwave (SW) and longwave (LW)) against
ground observations, other products, and
numerical model outputs, to identify regions
where satellite product disagree most, and where
models have problems and could benefit from the
satellite observations. Work will be done towards
understanding scale issues in the validation
process and assess accuracies for each scale.

• Derive radiative fluxes from satellites at global and regional
scales (and work closely with the scientific community to meet
their needs). • Better understanding of the differences between
available products. • An in depth evaluation of current NASA
sponsored satellite based estimates of radiative fluxes (shortwave
and longwave) as well as numerical model outputs to identify
problems. • Understanding scale issues of the validation process
for generating informative error metrics which should result from
this project.

This project aims to perform an in depth evaluation of current satellite (mostly NASA-sponsored) radiative flux products (shortwave
(SW) and longwave (LW)) against ground observations, other products, and numerical model outputs. One of the objectives is to
identify regions where satellite products disagree most, and where models have problems and could benefit from the satellite
observations. The study will focus in particular on understanding scale issues of the validation process for generating informative error
metrics.

The precipitation, water vapor, and recycling rate
of atmospheric moisture (i.e., ratio of
precipitation to column water vapor) are
important elements affecting climate change. Our
preliminary study [Li et al., 2011] provides
observational evidences of the temporal trends of
these important elements in response to the
global warming, which are predicted by some
numerical models [Allen and Ingram, 2002; Held
and Soden, 2006; Stephens and Ellis, 2008].
However, the physics and dynamics behind these
observational results need more studies. We
propose to first validate our preliminary results
with more observational data sets (SSM/I, GPCP,
GPCC, TRMM, NVAP, AIRS, and AMSR). Based on
the reanalysis data sets (NCEP2, ECMWF, ECMWFInterim) and the simulations from a numerical
model (GISS-HYCOM), our final objective is to
explore the underlying physics and dynamics of
the temporal trends in precipitation, water vapor,
and recycling rate.

• High quality global precipitation and water vapor data from
GPCP, SSM/I, GPCC, TRIM, NVAP, AIRS, and AMSR combined with
GISS coupled model to better understand the variability of the
hydrological cycle. • Quantitative study of how to use
observations and model simulation to assess variability of the
hydrological cycle. • Explore the physics behind temporal
variations and spatial patterns in precipitation, water vapor, and
recycling rate.

This project aims to addresses the recycling rate of moisture in the atmosphere using a number of remote sensing
observational data sets to examine the precipitation recycling rate (and precipitation and atmospheric water vapor)
and the suggested increase (decrease) of recycling in areas of high (low) precipitation on a decadal time .

• Bridging gaps in local/regional scale process-focused
models with large-scale, global and climate models by
employing AIRS as an intermediary and establishing a
benchmark to evaluate against in the context of the
processes governing LoCo. •Analyzing long data record
of AIRS to enable seasonal and inter-annual evaluation
to be conducted amongst the products.

•04/13:
Case study selection; acquire/assess AIRS V6 and reanalysis data; SDSU
development; NU-WRF simulations;
begin LoCo analysis (Task 1)

The focus of this project is to evaluate land-PBL coupling in several models and observational data products using diagnostics of local
coupling

X

Characterizing
Uncertainties in LargeScale Atmospheric
Heating Distributions
Derived from TRMM
Observations and
Reanalysis Datasets

C

Integration of satellite
radiative fluxes in
support of hydrological
modeling

C

Yuk Yung, California
Institute of Technology,
yly@gps.caltech.edu

Investigation of the
Recycling Rate of
Moisture in the
Atmosphere From
Observation and
Model

C

X

X

Christa Peters Lidard,
NASA/GSFC, christa.
peters@nasa.gov, Ph:301614-5811

Investigating the
Impact of Land-PBL
Coupling on the Water
and Energy Cycle in
NASA Model and
Observation Products

C,P,E

X

X

X

X

● Evaluate the accuracy, variability, and
limitations of land-PBL coupling in an array of
NASA and community model and observation
products using a suite of LoCo diagnostics at
global 'hotspots' of L-A interactions. This
includes LIS-WRF, MERRA, NARR, CFSR,
ERA, and possibly GLDAS and satellite-based
ET products evaluated over the U.S. SGP and
the AMMA region.

How do improvements in spatial and
temporal variability and mapping of ET
impact L-A interactions and coupling during
extremes (e.g. drought)? Killic will be
producing ET fluxes from MODIS, focused
over the Central U.S. during drought, and
examining local vs. remote effects.
Santanello will be evaluating the local L-A
coupling processes over the SGP during
drought using models and AIRS radiance
observations. The impact of ET in the
process-chain between soil moisture and
precipitation can be examined in this
context, and the role of ET in the process
chain can be quantified. Remote effects (e.
g. advection) can be examined as well.

The primary objective of this work is the development of a new dataset giving cloud droplet number concentration, cloud geometrical
thickness, and rain water path for stratiform boundary layer clouds using MODIS and AMSR-E data. The proposed work will also study
cloud changes to anthropogenic sources of aerosol and provide retrieval uncertainty analysis.

•10/13:
LoCo analysis and SDSU/AIRS evaluation (Task 1 and 2)
•04/14:
Statistical analysis; extend to AMMA domain (Task 3)
•10/14:
Extend to additional sites, models, and data products

● Compare the radiance spectra
measured from AIRS (cloud-cleared
radiance product; L2) against those
from each of the model and
observation products as generated
from a satellite data simulator
(Goddard-SDSU), for a range of landPBL regimes and conditions (e.g.
extremes) and as a function of their
-Consistency in satellite-based ET with AIRS CCRs (Wood, Lipton); -Coupling analysis for MERRA, MERRA-Land, and MERRA-GIO (Bosilovich)
sensitivity to LoCo processes.
● Determine how errors in
components of LoCo (e.g. ET, PBL
depth) translate into differences in
radiance signatures using statistical
techniques, and extend analysis to
the global coverage of AIRS.
PI: Judith Curry,
curryja@eas.gatech.edu, Ph: 404-8943948

10/01/11 9/30/13

Georgia Tech Research
Corp

Jiping Liu ,
Integrated analysis of
University at Albany, SUNY atmospheric water
1400 Washington Ave.
cycle in intense marine
Albany, NY 12222
storms
Phone: 518-4424048
Fax: 518-4425825
Email: jliu26@albany.edu

E,P

X

This proposal utilizes the SeaFlux and XSeaFlux
datasets - in combination with other satellite
data, aircraft data, and reanalysis products - to
address scientific issues of relevance to extreme
weather events and potential abrupt changes.
The data sets are applied to two separate
scientific problems that are each characterized by
the presence of high winds and large latent heat
flux: the formation and intensification of
hurricanes; and the interactions between the
hydrological cycle, ocean surface fluxes, and
Antarctic sea ice.

• Combined satellite-derived latent heat flux, sea surface
temperature, atmospheric latent heating and rainfall, with
analyses from the North Atlantic Extended Best Tracks hurricane
data set. • An observationally based water and latent heating
budget and its interaction with the evolution of hurricanes. •
Analysis to support theoretical understanding of hurricanes as
well as provide test cases for hurricane forecast model evaluation.

The project builds on earlier work by the investigators with NEWS funding and focuses on evaporation, latent heating, and on tropical
cyclones and storms in the Southern Ocean. The research will target the following two research questions: 1) What is the role of
surface evaporative flux and atmospheric latent heating in the life cycle of integrated kinetic energy, precipitation, and intensification of
hurricanes? 2) How does the hydrological cycle of the high latitudes of the Southern Ocean influence the variability of Antarctic sea
ice?
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PI: Dennis Lettenmaier,
dennisl@u.washington.edu, Ph: 206543-2532

10/01/11 9/30/13

University of Washington

Assessment of the role CP
of surface water
storage in the
terrestrial water budget

PI: Hui Su, hui.su@jpl.nasa.gov,
Ph: 818-393-7388

10/01/11 9/30/13

Jet Propulsion Laboratory Jonathan Jiang, JPL ,
Jonathan.H.Jiang@jpl.
nasa.gov, Ph: 818-3547135, Tristan L'Ecuyer,
University of Wisconson,
Madison, tlecuyer@wisc.
edu, Ph: 608-890-2107,

Using NEWS Water
and Energy Cycle
Products to Investigate
Processes that Control
Cloud Feedback

PI: Siegfried Schubert, siegfried.d.
schubert@nasa.gov, Ph:301-614-6145

10/01/11 9/30/13

NASA/GSFC

PI: Mike Bosilovich
Michael.
Bosilovich@nasa.gov, Ph: 301-6146147

10/01/11 9/30/13

NASA Goddard Space
Flight Center

Grant Branstator,
branst@ucar.edu , Ph: 303497-1365, Hailan Wang,
Hailan.Wang@nasa.gov,
Ph: 301-614-5844 , George
Huffman, george.j.
huffman@nasa.gov , Ph:
301-614-6308

Title

NEWS IP Science Quesion

Q1 - How are
global
precipitation,
C=Climatology,
evaporation and
E=Extremes,
the cycling of
P=Prediction;
LH=Latent Heating water changing?

Q2 - What are the
effects of clouds
and surface
hydrologic
processes on
Earth’s climate?

X

Q3 - How are
variations in local
weather,
precipitation and
water resources
related to global
climate variation?

Q4 - What are the
consequences of
land cover and
land use change
for human
societies and the
sustainability of
ecosystems?

Q5 - What are the
consequences of
climate change
and increased
human activities
for coastal
regions?

Q7 - How can
predictions of
climate variability
and change be
improved?

Q8 - How will
water cycle
dynamics change
in the future?
Project Specific Science Questions

Joint Science questions (Specify
NEWS collaborators)

X

C

X

Warm-Season Shortterm Climate Extremes
in the Northern
Hemisphere in a
Changing Climate: The
Role of Stationary
Rossby Waves

E,P
Arlindo da Silva,
Quantifying
NASA/GSFC, Arlindo.
observation influence
daSilva@nasa.gov, Ph:
on regional water
301-614-6174, Jason
budgets in reanalyses
Roberts, NASA Marshall
Space Flight Center, jason.
b.roberts@nasa.gov, Ph:
256-961-7477, Franklin
Robertson, NASA Marshall
Space Flight Center, pete.
robertson@nasa.gov , Ph:
256-961-7836

C, E, p

x

X

X

x

X

-x

-x

Trying to use assimilated observations in
MERRA to better explain the reanalysis and
water cycle. This relised on a new data set for
MERRA and may also contribute to the study
of other atmospheric water cycle components.
We could share this data and collaborate with
other NEWS investigators

We have identified two main, interrelated
integration themes for which the NEWS
Team has the collective capacity to attack
successfully. These are: (1) How have recent
variations in the character of ENSO on
interannual to decadal scales been manifest
in altered surface fluxes, upper ocean heat
content / structure and TOA flux variations
during the CERES era? (2) What is the level
of skill in US NMME (National Multi-model
Ensemble) seasonal predictive capacity for
hydrologic extremes—especially over the
US? What is the physical basis for the skill
and what is the nature of systematic errors in
coupled modeling?
A number of specific potential activities /
tasks that individual NEWS investigations
might support will be posted soon.

PI: Shih-Yu Wang
wang@usu.edu,

simon.
Ph:435-797-9148

10/01/11 9/30/13

Utah State University

Robert Gillies,
Utah
State University, Robert.
Gillies@usu.edu, Ph: 435760-8023

Identifying extreme
precipitation "hot
spots" in the changing
tropical-midlatitude
interaction using
MERRA and satellite
data

PI: Robert Brakenridge
robert.brakenridge@Colorado.EDU
(303) 735-5485

10/01/11 9/30/13

University of Colorado

Irina Overeem, University
Of Colorado, Boulder, irina.
overeem@colorado.edu ,
Ph; 303-492-6631
James Syvitski , University
Of Colorado, Boulder,
JAMES.
SYVITSKI@COLORADO.
EDU, Ph: 303-492-7909

Accelerating Changes
in Arctic Ocean River
Discharge Using
Coupled Satellite- and
Ground-based
Measurements, 2002Present

PI: Carol Clayson
edu,
3626

10/01/11 9/30/13

Woods Hole
Jason Roberts, NASA
Characteristics of and
Oceanographic Institution MSFC, jason.b.
Relationships between
roberts@nasa.gov,Ph:(256) Surface Heat and
-961-7477
Moisture Fluxes and
Ocean-Atmosphere
Variability

10/01/11 9/30/13

University of Nebraska,
Lincoln

E

X

C
PI: Ayse Killic airmak2@unl.edu
402.472.8024

Robert Oglesby
roglesby2@unl.edu Ph:
402-472-1507

X

Significant Milestone
• The main “product” from the project will be time series, at
monthly time step and 0.25 degrees latitude-longitude spatial
resolution, of changes in surface water storage from the previous
month. • Modeling and data integration will serve as the basis for
interpretation of the magnitude of surface water storage
variations relative to sources of moisture storage (notably soil
moisture and seasonal snow). • Comparisons to be the basis for a
paper or series of journal articles. The estimates produced for
these papers will serve as pre-SWOT estimates of global surface
water storage variations, which eventually will be replaced by
estimates as the SWOT data become available.

This research aims to develop monthly time series of global surface water storage change at 1/4 degree resolution for the period 1950
to 2010.

We propose to integrate data products developed
under the NASA NEWS program with other
satellite and reanalysis data to investigate the
physical processes that control cloud feedback.
The observational data analysis results will be
compared with the CMIP5 model simulations.
Instead of analyzing cloud-related water and
energy fluxes in isolation, we propose to employ
the "conditional sampling" approach to analyze
the clouds and related fluxes sorted by collocated
large-scale dynamic and thermodynamic
parameters. We will use data from CCCM-CERES,
GEWEX SRB, SEAFLUX, ISCCP, and TRMM, in
combination with A-Train (Aqua AIRS/MODIS,
CloudSat/CALIPSO, Aura MLS) products and
reanalysis data from ECMWF and MERRA.

• Provide an improved understanding of cloud processes and a
quantitative assessment of the role of clouds in water and energy
cycles. • Regime-sorted cloud profiles and fluxes used as new
metrics to evaluate cloud simulations in models • Evalualte errors
in model physics. The potential improvement of cloud simulations
in models ing lead to significant reduction of uncertainties in
climate predictions. • Quantitative assessment of CMIP5
simulations with proper quantification of uncertainties will
contribute to the IPCC AR5 from the NEWS program. • Data
collocating and binning tools to become part of a standardized
model diagnostics package to benefit the climate model
community. • Large-scale datasets to be shared with other
researchers and serve as useful sources for climate studies.

The objective of this work will be to provide a comprehensive characterization of the spatial and temporal variations of clouds and
related fluxes and thermodynamic and dynamic variables, with a focus on the tropical oceanic regions in the past decade. A high-level
objective is to provide insight into physical processes responsible for discrepancies between models and observational data (mostly
from satellite) that describe cloud feedback and energy fluxes.

The proposed study will leverage NASA NEWS
datasets, NASA MERRA, and the output of various
AGCM experiments that are carried out with the
NASA GEOS-5 AGCM and the NCAR CAM3.
Specifically, precipitation, water vapor and
atmospheric radiative flux products from NASA
NEWS as well as the comprehensive MERRA
dataset will be used to better characterize the
temporal and spatial distribution of the past
climate extremes and investigate their
mechanisms. The output of century-long AMIP
runs with the GEOS-5 AGCM, and a 12000-year
SST climatology run with the NCAR CAM3 will be
used to further quantify the maintenance and the
nature of the forcing of the stationary Rossby
waves. In addition, a set of idealized SST runs and
an ensemble of future time-slice runs with the
GEOS-5 AGCM will be used to investigate the
potential impacts of PDV, AMV and global
warming. The focus will be on their impacts on
the processes that affect Rossby wave
propagations, such as changes in the mean jets
and sub-monthly transients, and how that may
impact the occurrence of short-term climate
extremes.

• Investigate potential impacts of global warming and the leading
natural decadal to multidecadal variability in the Pacific and
Atlantic, i.e., the PDV and the AMV, on the stationary Rossby
waves and short-term climate extremes. • Validate the working
hypothesis that global warming, PDV and AMV affect the
occurrence of short-term climate extremes through changes the
3-D mean basic state (particularly the upper level zonal jet, and
transient eddies, and consequently the stationary Rossby wave
propagation and leading patterns of subseasonal atmospheric
circulation variability).• Evaluate how a change in mean state
influences subseasonal variability and short-term climate
extremes.

This proposal seeks to further investigate the role of stationary Rossby waves in warm-season short-term climate
extremes including how that role might change in a changing climate

The initial focus of the project will be evaluating
the observations assimilated in MERRA over North
America, where a strong dipole structure in the
vertically-integrated moisture increments during
the warm season signifies a discrepancy between
E-P from the model physics compared to that
derived by moisture transport. In this
conventional data rich region, we will use the
MERRA-GIO data set to determine the relative
constraining roles of various observations and to
examine the systematic forcing from model
physics (or lack thereof) that requires correction.
We will use the North American evaluation with
GIO as a template for the diagnostic development
to then address biases in hydrometeorological
fluxes in other key regional anomalies in MERRA,
among them the Amazon basin, the central
African region, the Indo-Pacific warm pool /
tropical ITCZ, and the subtropical oceanic ridges.
Far fewer conventional data characterize these
regions and so the ability of remotely-sensed data
to correct model physics will be a prime focus.

• Quantifying how observations are interacting with the GEOS5
model physics. • Inform the NEWS MERRA user community on the
physical basis for biases •Provide practical examples of how to
use the GIO data in analyzing and evaluating MERRA reanalysis
results. • Guide improvement of model physics and satellite bias
correction strategies in preparation for future NASA reanalysis
efforts. Deeper physical explanations will be addressed through
collaboration with other NEWS projects, capitalizing on the NEWS
integration working groups.
• Work with NEWS investigators to better understand how to
document new GIO data set. Examples from NEWS research will
then be prominent in the documentation of the data to provide
key link between models/reanalysis and observation/data
assimilation.

The proposed work investigates biases at the regional scale to provide understanding that better informs the NEWS science
community on how best to use MERRA data. The initial focus of the project will be evaluating the observations assimilated in MERRA
over North America, where a strong dipole structure in the vertically-integrated moisture increments during the warm season signifies a
discrepancy between E-P from the model physics compared to that derived by moisture transport.

We propose a diagnostics-based approach to
investigate extreme precipitation threats through
the combination of climate dynamics and weather
forecasting methods. We will (1) construct the
frequency and the "best predictors" of intense
MCSs, (2) characterize the CGT and LLJ features
through a set of circulation criteria, (3) define
extreme precipitation threat using logistic
regression to connect the MCS predictors with the
CGT and LLJ dynamics, and (4) examine the
distribution and variability of extreme
precipitation threats. We will utilize the Modern
Era Retrospective-analysis for Research and
Applications (MERRA) data and verify our findings
with Tropical Rainfall Measuring Mission (TRMM)
data. Climate change impacts on extreme
precipitation threat will be assessed through the
Goddard Institute for Space Studies (GISS)
general circulation model.

• Assessment of extreme precipitation threats in subtropical and
midlatitude regions. • Provide key information enabling the
assessment of climate change related flood forecasting. • Pinpoint
regions that are prone to extreme precipitation under climate
change forcing to futher assist the linkage between changing
large-scale circulations and regional flooding potential.

This project will conduct a focused data analysis in the study of extreme precipitation threat and identify vulnerable regions in a
changing climate.

The AMSR-E records extend from mid-2002 to
present, cover the important inflowing rivers, and
can complement, overlap, and test the published
in situ station-based analysis, temporally and
spatially. Our study will incorporate NASA sensorbased discharge and ice-cover measurements
into the ongoing intensive study of Arctic
warming and rates and its cause-and-effect
relations to the global hydrological cycle. This
research contributes to the NASA-NEWS Water
and Energy Cycle Working Group.

• Tracking flood waves and spring freshet at frequent time steps
that emphasize specific advantages and limitations for highlatitude river systems • quantify uncertainties of AMSR_E
measurements. 2) • a science discovery paper on the 2002-2011
trends in river discharges, basinal characterizations of daily
variabilities and peaks, the flood wave propagation and shifting
hydrographs and the climatological controls.

The objective of this project is to quantify the accelerated change in Arctic Ocean river discharge using both satellite and ground based
measurements since 2002. Based on the proposed work, the team also aimed to provide a website for near real time river discharge at
the validated high latitude NASA AMSR-E measurement sites.

The key questions to be addressed by this study
are: (1) How do the distributions of the heat and
moisture fluxes over the global oceans vary in
space and time? How do these distributions relate
to the associated near-surface atmospheric
properties, sea surface temperature, and cloud
processes? (2) What local weather states as
evidenced by cloud and surface properties are
associated with the surface heat and moisture
flux distributions? Do changes over time to the
distributions occur because of changes in
frequencies of weather states or because of
changes in the weather states themselves? (3)
How do these distributions and weather states
vary within the larger-scale climate variability? To
what extent can this be determined given the
changing sampling characteristics over a 20 year
period?

• A global- (i.e. unconditional) and regime- dependent (i.e.
conditional) estimates of the surface heat and moisture fluxes. •
First-order characterization of the fluxes that are convenient for
assessing the general properties of the distributions. • Elucidate
fundamental characteristics of the surface heat and moisture
fluxes, their variability in space and time, and their relationships
to associated atmospheric and oceanic variability.

The objective of this project is to use long term satellite (SSM/I) and model (MERRA) data to study the temporal and
spatial variability of the distributions of heat and moisture fluxes over the global oceans and to relate these distributions to
associated weather parameters, such as near surface.

he flux of moisture from the land surface to the
atmosphere is one of the most crucial, yet least
understood, aspects of the climate system. Until
we fully understand its role, we cannot expect to
properly quantify the relative roles of remote and
local effects.

• development of large-scale datasets of ET based on MODIS to
address the discrepancy in scale between in situ and satellite
observations
and develop a methodology to scale satellite based ET estimates
using ground-based data.

The focus of this project is to investigate the impact of local and remote effects on North American summer time drought especially
over Central USA. Secondly, we want to understand the weakness and predicting local effects for example how evapotranspiration flux
affect land-atmosphere feedback.

Deliverable

When Expected

Abstract

X

X

X

Quantifying the
Relative Roles of Local
Versus Remote Effects
on North American
Summertime Drought

E,P

Research Investigation Objectives
We propose here to construct pre-SWOT
estimates of global surface water variations
retrospectively at 0.25 degree latitude-longitude
spatial resolution a and monthly time step from
1950 to 2010, using a combination of modeling
(for all global surface water) and direct estimates
for large lakes and reservoirs from existing track
altimetry data where and when available for the
largest inland water bodies. We will also use
GRACE data to infer, in combination with modelbased estimates of soil moisture variations, the
residual that might be attributable to lake,
reservoir, and wetland storage variations, as a
second independent estimate.

X

C
cclayson@whoi.
Ph: 508 289

Milestones

Science Questions

Q6 - How can
weather forecast
duration and
reliability be
improved?

X

X

We propose to build on our ongoing and previous
research and quantify the relative roles of the
local and remote forcings. Our focus will be on
the central US, though attention will also be paid
to the southwestern monsoon region. Both
observational and modeling analyses will be
conducted. Two key aspects will be addressed: 1)
Quantifying the relative roles of the remote and
local effects. 2) Alleviating the most important
current weakness in understanding and
predicting the role of local effects, which is poor
knowledge of the spatial and temporal
distribution of ET fluxes from the land to the
atmosphere.

For full abstracts go to http:
//www.nasa-news.org , click on
Projects, then ROSES '11
NEWS Projects
1/23/13:NEWS telecom
recording
http://www.
prhouser.
com/NEWS/NEWStelecom_012312.mp3

NEWS
WorkingGroup

NEWS IP Science Quesion

Q1 - How are
global
precipitation,
C=Climatology,
evaporation and
E=Extremes,
the cycling of
P=Prediction;
LH=Latent Heating water changing?

Q2 - What are the
effects of clouds
and surface
hydrologic
processes on
Earth’s climate?

Q3 - How are
variations in local
weather,
precipitation and
water resources
related to global
climate variation?

Q4 - What are the
consequences of
land cover and
land use change
for human
societies and the
sustainability of
ecosystems?

Q5 - What are the
consequences of
climate change
and increased
human activities
for coastal
regions?

Milestones

Science Questions

Q6 - How can
weather forecast
duration and
reliability be
improved?

Q7 - How can
predictions of
climate variability
and change be
improved?

Q8 - How will
water cycle
dynamics change
in the future?

Joint Science questions (Specify
NEWS collaborators)

PI

Project dates

Institution

PI: Seiji Kato
seiji.kato@nasa.
gov, Ph: 757-864-7062

10/01/11 -09
/30/13

NASA Langley Research
Center

Patrick Taylor, NASA
Investigation of Earth
LaRC, patrick.c.
radiation budget
taylor@nasa.gov, Ph: 757- variability by cloud
864-7581, Takmeng Wong, object analysis
NASA LaRC, takmeng.
wong@nasa.gov, Ph; 757864-5607, Kuan-Man Xu,
NASA LaRC, Collaborator:
Tristan L'Ecuyer, University
of Wisconsin, Madison,
tlecuyer@wisc.edu, Ph:
608-890-2107k.m.xu@larc.
nasa.gov

10/01/11 9/30/13

NASA Langley Research
Center

Collaborators: Seiji Kato,
NASA LaRC, seiji.kato1@nasa.gov, Ph: 757-8647062 , Norman Loeb,
NASA LaRC, n.g.
loeb@larc.nasa.gov, Ph:
757-864-5688

PI: Alan Lipton
alipton@aer.com
781-761-2267

05/11/2009 05/10/2013

AER (Atmospheric &
Environmental Research
Inc)

jmoncet@aer.com
761-2268
johng@aer.com
781-761-2215
pliang@aer.com
781-761-2328

PI: Robert Adler
radler@umd.edu
301-405-3206

04/30/0904/29/2013

UMD/ESSIC

george.j.huffman@nasa.gov Global Precipitation
301-614-6308
Variations and
ggu@umd.edu
Extremes
301-405-6618
curtisw@ecu.edu
252-328-2088

PI: Eric Wood
efwood@princeton.edu
609-258-4675

05/11/09 05/10/2013

Princeton Univ

hilburn@remss.com
707-545-2904 x 13
curryja@eas.gatech.edu
404-894-3948

Development and
LH
Diagnostic Analysis of
a Multi-Decadal Global
Evaporation Product
for NEWS

Amongst the various climate cycle variables, surface evapotranspiration (ET) or latent heat flux is often considered the climate linchpin
variable because it plays a central role in the water, energy and carbon cycles, and is common to all three. The GEWEX Radiation
Panel (GRP), in collaboration with the GEWEX Land Surface Study (GLASS), has launched an activity called LandFlux with the goal of
fostering the needed capabilities to produce and diagnose a global, multi-decadal surface turbulent flux data product. The GRP has
already supported the development of an ocean surface heat flux activity (SeaFlux). A LandFlux product, coordinated with the SeaFlux
product would contribute to the efforts of the NASA NEWS team in their collective effort to further our understanding of the global
energy and water cycles.

08/ 20/2009 08/19/2013

University of Colorado,
Boulder

David Noone
dcn@colorado.edu
303-735-6073

Satellite and Model
?
Constraints on Water
Cycling Responses to
ENSO and Tropical
Variability Using Water
IsotopesUniversity of
Colorado, Boulder

This work exploits the key feature that the water vapor isotope ratio (HDO/H2O) is sensitive to the history of moist processes acting
during transport from the source region to the observation point and is therefore orthogonal to traditional water metrics. The objective is
to use TES observations of tropospheric water vapor and its isotopes along with two atmospheric general circulation models that
include isotopic physics to help constrain atmospheric water budgets. We aim to establish which components of the water budgets are
most influential to tropospheric moisture variability caused by the El Nino-Southern Oscillation (ENSO), the intra-seasonal Madden
Julian Oscillation (MJO) and tropical cyclones (TCs).

05/11/2009 05/10/2013

UCI

chambers@csr.utexas.edu Mass Changes in
512-471-7483
Earth's Global Water
nerem@colorado.edu
Reservoirs
303-492-6721
isabella@colorado.edu
303-492-5141
Matthew.Rodell@nasa.gov
301-286-9143
wahr@lemond.colorado.edu
303-492-8349
swensosc@colorado.edu
303-492-0463

CoIs

Title

P
PI: Patrick Taylor
patrick.c.
taylor@nasa.gov, Ph: 757-864-7581

Project Specific Science Questions

Research Investigation Objectives

Significant Milestone

The objective is to identify processes that affect
TOA radiation budget by investigating cloud types
(cloud objects) frequency of occurrence change
and cloud property change within a cloud type.
Using more than 3 years of the merged CALIPSO
and CloudSat data product (CCCM), we refine and
extend cloud object definitions used in earlier
studies to all cloud types (low-, mid-, and highlevel clouds). Accurate cloud height included in
the merged CALIPSO and CloudSat data product
allows us to accurately classify clouds by their
cloud top height. In addition, CloudSat¿s ability to
detect precipitation and drizzle in particular can
be used to further separate non-precipitating
clouds from precipitating clouds within a cloud
object.

• Estimates of surface irradiance variability accounting for the
statistical significance of surface energy closure among radiative
latent heat and sensible heat fluxes.
• Understanding the variability of TOA and surface energy fluxes
as a part of TOA and surface energy climatology. • A better
understanding of the processes causing TOA irradiance variability
caused by dynamical processes that affect atmospheric and cloud
properties. . • The analysis offers observational evidence of how
clouds affect TOA irradiances and identifies key processes that
affect global radiation budget.

The overall objective is to analyze variability of the radiation budget using a cloud object Using the NASA Energy and
Water Cycle Study (NEWS) A-train product that have been produced in our previous NEWS investigation (CCCM) and
existing Clouds and the Earths Radiant System (CERES) data sets, this proposed investigation focuses on
understanding the variability of top-of-atmosphere (TOA) and surface radiation budget.

These studies focus around answering a simple
science question: what are the
•consequences of misrepresenting cloud,
precipitation, and radiation diurnal cycles for
seasonal-to-annual E&WC prediction? Addressing
this question, we propose to integrate NEWS and
NASA sponsored data and model products
including TRMM, CERES, and MERRA. Ancillary
ECMWF and NCEP reanalysis, geostationary
satellite cloud retrievals, and HOAPS surface
turbulent fluxes will be used to enhance the
project.

• A better understanding of the causes of similar cloud and
precipitation diunal biases in MERRA that will improve the
simulation of precipitation variability in these models. •
Evaluation of possible links between the tropical land convective
diurnal cycle and adjacent stratocumulus regimes likely to have
impact on interpretation of anthropogenic climate change lowcloud feedbacks. • Development and testing of convective
parameterizatiion to provide a framework for understanding
impacts of model convective parameterization biases.

We propose three critical steps toward improving the understanding of the diurnal cycle influence on the E&WC. First, we must
understand the character of precipitation, cloud, and radiation diurnal cycles and how other processes influence these characteristics.
Regionally, the meteorological state and surface turbulent heat fluxes influence on monthly precipitation, clouds, and radiation diurnal
cycles will be investigated using MERRA and HOAPS. Second, we must exploit the understanding gained from observational studies to
test model diurnal cycle simulations, identifying key deficiencies.

Deliverable

When Expected

Abstract

X

Towards an Improved
Understanding of the
Diurnal Cycle Influence
on Earth's Energy and
Water Cycle Variability
and Prediction

P

X

X

Analysis of the diurnal cycle influence on land-PBL coupling and its representation in MERRA (Santanello, Jr.).

Impact of marine stratocumulus cloud
diurnal cycle on the water and energy
budgets of marine subsidence regions
(Rapp).
781- Assimilation of Satellite P, LH
Data in Modeling
Water Vapor Fluxes
over Land

PI: James Famiglietti UCI
edu
949-824-9434

jfamigli@uci.

GMU
PI: Paul Houser

Observed Water Cycle
Predictability and
NEWS Organization

What improvements are needed in land
surface models and satellite data
products to enable full exploitation of
satellite information in land data
asimilation for evaporation / latent heat
fluxes?

C, E, P

X

PI: Gavin Schmidt
GISS
gschmidt@giss.nasa.gov
212-678-5627

X

X

X

X

X

• Identify environments where the surface evaporation
from current land surface models is inconsistent with
satellite measurements of parameters related to these
fluxes, particularly with respect to temporal and spatial
structures.
• For selected environments, characterize the
discrepancies between modeled surface fluxes and
related satellite-derived parameters and complementary
in-situ measurements, in terms of the surface transfer
processes for moisture and energy and remote sensing
phenomenology, to provide direction toward improving
surface models and their assimilation of data for water
vapor flux modeling.
• Produce estimates of evaporation from a combination
of satellite measurements and satellite-derived indices,
based on analysis of the statistical relationship between
the satellite observations and the fluxes derived from
land surface models, and implemented with a neural
network.
Approach: Analyze the GPCP precipitation record along
Determine how the characteristics of Examine periods before and after
with other shorter, high quality precipitation data sets
global and regional precipitation are "climate shift" at about 1998-2002 in
changing in terms of means,
terms of global and regional water (and such as TRMM, other global data sets (e.g., surface
temperature, water vapor), Also compare observational
variations and extremes and
energy?) cycle changes . Attempt to
integrate this information into global sort out inter-annual, inter-decadal (e. results with global re-analyses and climate models.
Examine ENSO and volcano impacts on precipitation
energy/water cycle studies.
g., PDV) and global warming signals
record and carefully diagnose trends, both regionally and
with observations and models.
globally. Relate changes over the last 30 years to these
forcings and inter-decadal variations, including PDV.
Estimate pattern of precipitation change due to global
warming.

This project applies microwave and infrared satellite data to improve model estimations of evaporation over land, and will look to
identify environments and regions where current land surface models are inconsistent with satellite-derived parameters related to
evaporation, and hence where modeled evaporative fluxes are likely to be erroneous. The analyses will focus on the surface transfer
processes for moisture and energy, and remote sensing phenomenology. Results are intended to provide direction toward improving
surface models and their assimilation of data for water vapor flux modeling.

This project focuses on the science question: How are the characteristics of global precipitation changing in terms of
means, variations and extremes, and what is the confidence in our conclusions? Important characteristics of global
precipitation (including global and regional means, extremes, variations and trends, and the confidence limits thereof) will
be determined by extending, improving and analyzing the 29+ year standard merged precipitation analyses of the Global
Precipitation Climatology Project (GPCP) of the WCRP/GEWEX and other shorter, high quality data sets such as from
TRMM.

It is now possible to perform comprehensive assessment and analysis of mass movements in the global water cycle using one
observing system. This study will expand their first NEWS project to now include: production and omparison of GRACE- based
estimates of oceanic evaporation and terrestrial evapotranspiration and understanding the occurrence and persistence of terrestrial
water storage anomalies during extreme hydrological events using
LH

The focus of this project is to address one of the most significant outstanding gaps in NEWS phase 1, which is to use the coordinated
observation-based global water and energy cycle description to assess global water and energy cycle predictability.
P

What are the impacts of differences in surface radiative fluxes with respect to analyzed surface latent heat fluxes, as analyzed with LSMs and satellite processing systems (e.g. NN)? (Pinker)
Can analyses of local coupling, making use of AIRS and other data, explain discrepancies in latent heat fluxes between LSMs and satellite data products? (Santanello)

