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1 INTRODUCTION

The Cooperative Institute for Climate and Satellites (CICS) was formed through a national
consortium of academic, non-profit and community organizations with leadership from the
University of Maryland, College Park (UMCP) and the University of North Carolina (UNC)
System through North Carolina State University (NCSU). This partnership includes
Minority Serving Institutions as well as others with strong faculties that enhance CICS'
capability to contribute to NOAA's mission and goals.

CICS consists of two principal locations, one on the M-Square Research Park campus of
UMCP adjacent to the NOAA Center for Weather and Climate Prediction, and the other
within the National Climatic Data Center. The two locations are referred to as CICS-MD,
located in College Park MD, and CICS-NC, located in Asheville NC.

CICS-MD is based upon the model and experience gained by UMCP through the leadership
of the Cooperative Institute for Climate Studies in collaboration with NOAA beginning in
1983. The Earth Systems Science Interdisciplinary Center (ESSIC) managed the earlier
Cooperative Institute beginning in 2002, successfully shepherding it through a period of
dramatic growth in both funding and activity levels. CICS-MD focuses on the collaborative
research in satellite observations and Earth System modeling conducted by the Center for
Satellite Applications and Research (STAR) of NOAA/NESDIS and the National Centers for
Environmental Prediction (NCEP) of NOAA/NWS. CICS-MD is also in the beginning stages
of establishing collaborations with other NOAA elements in the Washington, DC area,
including the National Oceanographic Data Center (NODC) and the Air Resources
Laboratory (ARL). This collaboration is led by ESSIC/UMCP with strong participation from
the UMCP Departments of Atmospheric and Oceanic Science (AOSC), Geography (GEOG)
and Geology (GEOL), the University of Maryland Institute for Advanced Computer Studies
(UMIACS), and the Joint Global Change Research Institute (JGCRI), a collaboration between
UMCP and the Department of Energy (DoE) Pacific Northwest National Laboratory.

CICS-NC is an Inter-Institutional Research Center (IRC) of the UNC System, referred to as
North Carolina Institute for Climate Studies (NCICS). It is administered by North Carolina
State University (NCSU) and affiliated with all of the UNC academic institutions as well as a
number of other academic and community partners. CICS-NC focuses primarily on the
collaborative research into the use of satellite observations in climate research and
applications that is led by the National Climatic Data Center (NCDC) of NOAA/NESDIS.
CICS-NC is led by Dr. Otis Brown and includes numerous partners from academic
institutions with specific expertise in utilizing satellite observations in climate research,
applications and models.

CICS scientific vision centers on the observation, using instruments on Earth-orbiting
satellites and in situ networks, and prediction using realistic mathematical models of the
present and future behavior of the Earth System. In this context, observations include the
development of new ways to use existing observations, the invention of new methods of
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observation, and the creation and application of ways to synthesize observations from
many sources into a complete and coherent depiction of the full system. Prediction requires
the development and application of coupled models of the complete climate system,
including atmosphere, oceans, land surface, cryosphere and ecosystems. Underpinning all
of these activities is the fundamental goal of enhancing our collective interdisciplinary
understanding of the state and evolution of the full Earth System. This vision is consistent
with and supportive of NOAA's Strategic Goals, and CICS tasks comprise research projects
that advance NOAA objectives.

CICS' Vision and Mission derive from the historical expertise of the lead institutions and
partners that comprise the CICS Consortium, together with NOAA's requirements. The CICS
vision and mission are closely tied to the NOAA Strategic Goals.

VISION: CICS performs collaborative research aimed at enhancing NOAA's ability to use
satellite and in situ observations and Earth System models to advance the national climate
mission, including monitoring, understanding, predicting and communicating information
on climate variability and change.

MISSION: CICS conducts research, education and outreach programs in collaboration with
NOAA to:

e Develop innovative applications of national and international satellite observations
and advance transfer of such applications to enhance NOAA operational activities;

e Investigate observations and design information products and applications to
detect, monitor and understand the impact of climate variability and change on
coastal and oceanic ecosystems;

¢ Identify and satisfy the climate needs of users of NOAA climate information
products, including atmospheric and oceanic reanalysis efforts;

e Improve climate forecasts on scales from regional to global through the use of
observation-derived information products, particularly through participation in the
NOAA/NWS/NCEP Climate Test Bed;

e Develop and advance regional ecosystem models, particularly aimed at the Mid-
Atlantic region, to predict the impact of climate variability and change on such
ecosystems; and

o Establish and deliver effective and innovative strategies for articulating,
communicating and evaluating research results and reliable climate change
information to targeted public audiences.
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The Research Themes for CICS are:

Theme 1: Climate and Satellite Research and Applications.
Theme 2: Climate and Satellite Observations and Monitoring.
Theme 3: Climate Research and Modeling.

Scientific and executive guidance for CICS is provided by the Council of Fellows, which
provides overall advice to the Executive Director and the Directors of CICS-MD and CICS-
NC, and the Executive Board, which represents NOAA, UMCP and NCSU senior management
and guides and directs Institute operations. During the past year, meetings of the Executive
Board were held at UMCP in College Park, MD on June 11, 2010, chaired by Dr. Mel
Bernstein, Vice President for Research at UMCP, and at NCSU in Raleigh NC on October 8§,
2010, chaired by Dr. Terri Lomax, Vice Chancellor for Research and Graduate Studies at
NCSU and Dr. Chris Brown, Associate Vice Chancellor. The next meeting of the Executive
Board will be held at UMCP in College Park, MD on August 1, 2011.

An ad-hoc Council of Fellows met in association with the initial CICS Science Meeting at
CICS-MD on September 8-9, 2010. The goals of the meeting were to enable CICS scientists
to describe ongoing and potential research projects, to learn about potential collaborative
research activities from NOAA scientists, and to facilitate interaction among the
participants. CICS scientists described ongoing and potential projects in nineteen
presentations and NOAA senior managers provided ten programmatic presentations
explaining activities and opportunities relevant to CICS. About 50 scientists and managers
from CICS and NOAA attended the meeting. The meeting accomplished its specific goals,
based on the discussions and informal conversations during and afterwards, and was
worthwhile for many of the attendees. The next Science Meeting and Council of Fellows
meeting will be held at CICS-NC during summer 2011.

CICS thematic research is organized through Tasks, led by the CICS and NOAA scientists
leading the research. Specific reports on research accomplishments by each Task are
included in Section 4 of this report.

This year CICS welcomed several new members. They are:

Dr. Scott Rudlosky is a Research Associate at the Cooperative Institute for Climate and
Satellites (CICS). Scottjoined CICS in January 2011 following completion of his M.S. (2007)
and Ph.D. (2010) in Meteorology at Florida State University. He obtained his B.S. (2004) in
Geography with a specialization in Atmospheric Science from The Ohio State University.
Scott's earliest research examined the characteristics and distribution of positive cloud-to-
ground (+CG) lightning in Florida, since +CG flashes often are associated with enhanced
structural damage and more frequent wildfire ignitions. This early research, and a recent
upgrade to the National Lightning Detection Network (NLDN), motivated Scott to compile
cloud-to-ground (CG) lightning climatologies for the contiguous U.S. and the state of
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Florida. Both CG climatologies are published in the Monthly Weather Review. More
recently, Scott's research has expanded to include analysis of intra-cloud (IC) lightning and
severe weather in the Mid-Atlantic Region. His recent work uses the Warning Decision
Support System - Integrated Information (WDSS-II) software to combine radar, model-
derived, CG lightning, and IC lightning data to examine relationships between lightning and
radar in severe and non-severe storms. Scott is a member of the GOES-R Risk Reduction
Team that develops algorithms and datasets to better understand future operational
applications of total lightning datasets that will be provided by the Geostationary Lightning
Mapper (GLM) aboard the upcoming GOES-R satellite.

Li Ren joined CICS-MD in January of 2011. Dr. Ren received her Ph.D. degree in Physical
Oceanography from University of Washington in Seattle, Washington. Dr. Ren’s previous
research has focused upon the upper ocean salinity changes and freshwater budget. Her
dissertation research is about the observational decadal time scale salinity changes in the
North Pacific Ocean. She estimated the mixed layer salinity budget in the Northeast Pacific
Ocean from the global Argo profiling float data; evaluated the precipitation and
evaporation products including ECMWF, NCEP1, NCEP2, OAFlux, GPCP and CMAP based on
the salinity changes. She also investigated the sea ice contribution in the seasonal time
scale salinity changes in the Southern Ocean for her postdoctoral research at Florida State
University. Dr. Ren is currently working on the development and improvement of global
historical oceanic precipitation analyses.

Dan Barrie joined CICS-MD in October of 2010. Dr. Barrie received his B.A. degree in
Physics from Colgate University in Hamilton, New York. He received both his M.S. and Ph.D.
in Atmospheric and Oceanic Science from The University of Maryland. His thesis research
focused on the interaction of wind energy with weather and climate. One aspect of this
research project involved modeling the impact of large-scale wind energy on the
atmosphere due to the increase in drag in the atmospheric boundary layer, caused by wind
turbines. Another component of the research project involved assessing the impact of
climate change on the United States wind energy resource using CMIP3 and NARCCAP
model output.

Chabitha Devaraj joined CICS-MD in November 2010 after completing her Ph.D. in
Imaging Science from Rochester Institute of Technology (RIT). As a member of Digital
Imaging and Remote Sensing (DIRS) lab, she developed a theoretical framework for
validating polarimetric remote sensing systems and investigated the impact of polarization
phenomenology on material discriminability for her Doctoral research. She has a M.S. in
Electrical Engineering from Syracuse University, with a specialization in digital signal
processing. Her research interests include modeling and performance assessment of
remote sensing systems, remote sensing instrument calibration and image quality
characterization.

Li-Chuan Chen joined CICS-MD in October of 2010. Dr. Chen received her B.S. and M.S.
10
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degrees from National Chung Hsing University in Taiwan, R.0.C. and a Ph.D. degree from
the University of l[owa. Her research interests include the role of hydroclimatology in the
coupled Earth system. Specifically, it is focused on physical aspects of the global and
terrestrial water cycles (including precipitation, evaporation, and runoff), their interactions
within the Earth system, and implications for drought forecasts and applications. She is
also interested in how the movement of water over and through the land surface links
terrestrial processes with those in the atmosphere (including important feedbacks on
precipitation), and characterizing changes in precipitation, runoff, and droughts in
response to natural climate variability, global change, and human activities. Dr. Chen is a
member of the American Geophysical Union (AGU), American Meteorological Society
(AMS), and American Society of Civil Engineers (ASCE). She has served on several national
and local committees including the AGU Precipitation Committee and ASCE Environmental
& Water Resources Institute Probabilistic Approaches Committee. She has published in
journals such as Water Resources Research and Journal of Hydrologic Engineering, and
serves as a reviewer for Journal of Hydrologic Engineering, Journal of Hydroinformatics,
Advances in Water Resources, and Journal of Hydrology. Dr. Chen has received various
awards including a prestigious scholarship from the Ministry of Education of Taiwan and
travel grants from the American Meteorological Society, and was selected as an
Outstanding Reviewer for the Journal of Hydrologic Engineering in Year 2009.

Isaac Moradi joined CICS-MD in January of 2011. Dr. Moradi received his Ph.D. and MSc
degrees in Meteorology from University of Tehran, Iran. His PhD dissertation was entitled
"Mapping global solar radiation over Iran from Meteosat images". He evaluated the
Heliosat-II method to retrieve solar radiation from satellite data and then used the model
to develop the solar radiation atlas of Iran. The atlas was a part of a national project to
extend the application of renewable energy resources especially solar power plants in Iran.
He also did his MS thesis in the same field. In his master thesis, he evaluated different
methods to calculate solar radiation on tilted surfaces with arbitrary orientations from data
measured on horizontal surfaces at the meteorological stations. After his PhD, Mr. Moradi
continued his work with Iranian Ministry of Energy to develop long-term solar radiation
atlas of Iran and one year later he moved to the University of Tehran as an assistant
professor at the Department of Physical Geography. In total, he published 5 papers in
international journals from his PhD and MSc theses. Dr. Moradi moved to Lulea University
of Technology in Sweden in October 2008. During his time there, Mr. Moradi used
microwave satellite data to develop upper tropospheric humidity (UTH) dataset. He
evaluated UTH retrieved from AMSU-B and MHS sensors versus UTH derived from
radiosonde data. He also published 2 papers from the works he did in Sweden.

Cecilia Hernandez joined CICS in July 2010. Prior to joining CICS, she worked with the
NOOA-Cooperative Remote Sensing Science and Technology Center (CREST), at The City
University of New York, in the department of civil engineering. Ms. Hernandez is currently
working to finish her PhD. Her research topic focuses on the development of an algorithm
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to estimate snowfall rates using remotely sensed multi-spectral microwave information. In
May 2007, while working with CREST, Ms. Hernandez finished her master’s degree in
environmental and water resources, department of civil engineering from the University of
Puerto Rico at Mayaguez. She also received her bachelor’s degree in Civil Engineering from
the University of Puerto Rico at Mayaguez.

Prabhat Koner joined CICS-MD in September of 2010. Dr. Koner received his PhD degree
in Energy Engineering from IIT, Delhi. His thesis work involved the design and optimization
of solar photovoltaic (SPV) arrays for water pumping in addition to a detailed socio/techno
economic analysis and analog and digital electronics controller. He has worked as a
postdoctoral fellow at the European Union Joint research Centre, Italy, and Queensland
University of Technology, Australia on data analysis, instrument development and quality
issues of Electrical grid systems. However, in the last seven years he has been actively
involved in the field of satellite remote sensing retrievals. He worked at University of
Toronto, Canada, where he developed a new algorithm for remote sensing hyper-spectral
retrievals using Fourier transform Infrared (FTIR) measurements. The advantage of the
technique he developed is that the retrievals contain low noise with high information
contents compared to conventional retrievals algorithms and does not required a-priori
information. Subsequently, he has worked at University of Bonn, Germany on rainfall
retrievals from space based attenuated radar measurement, and Dalhousie University,
Canada, on the retrieval algorithm for the FTIR instrument to the forthcoming NASA /ESA
Mars Science Orbiter mission, where he has shown a number of pitfalls of the popular
statistical retrieval methods and established the possibility of unique mathematical
solutions for satellite based hyper spectral measurements.

This year CICS-NC welcomed several new members. They are:

Jesse Bell joined CICS in October 2010. Dr. Bell completed his Ph.D. on ecosystem ecology
and ecohydrology in 2009 from The University of Oklahoma. His research largely focuses
on the coupling of the carbon and water cycles, where he employs a variety of techniques to
study the consequences and implications of climate change on ecosystem processes. As a
graduate student, he participated in the "Terrestrial Ecosystem Response to Atmospheric
Climate Change" (TERACC) symposium and was an author on a subsequent report in
Bioscience. He worked and collaborated with researchers at the Chinese Academy of
Sciences "Institute of Botany" in Beijing as a NSF supported EAPSI Fellow. The last two
years of his graduate education were supported by an NSF GK-12 Fellowship. The primary
objective of the program was to develop interactive scientific lessons on current research
topics, for use in high school classrooms. As an additional part of his participation in the
NSF GK-12 program, he was selected to perform research and science education outreach
in Thailand. The research focus of this effort was to model the carbon-water fluxes in
tropical forests, while the education component was to administer science lessons to Thai
high school teachers and students.

12
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Pui K. Chan joined CICS in January of 2011. Dr. Chan completed her Ph.D. in meteorology
from Pennsylvania State University with a focus on the role of energy budgets in Asian
monsoon region in 1993. She has an M.Phil. (Physics) from the Chinese University of Hong
Kong and a B.Sc. (Physics) from the University of Hong Kong. Prior to joining the CICS she
worked as a weather forecaster at the Hong Kong Observatory and as a research scientist
for contractor companies at NASA's Goddard Space Flight Center and Langley Research
Center. Her research interests include surface radiation budget retrieval, aerosol radiative
forcing, climate, remote sensing of water vapor and sea surface temperature.

Jenny Dissen joined CICS-NC in October of 2010. She is the Director of the Summer
Institute on Climate Change and supports the Director of CICS on Climate Literacy
initiatives. Ms. Dissen is a graduate of North Carolina State University, where she earned
her Masters in Civil Engineering - Environmental Systems Analysis, and Bachelors in
Environmental Engineering, with a minor in Business Management. Ms. Dissen specializes
in management consulting and project management in both public and private sector.
Starting with a career at Accenture, Ms. Dissen was a member of their North American
Utilities Practice, where she specialized in performance optimization in utility operations
and deployment of large-scale business transformation initiatives involving process
improvement and technology enablement. Her project expertise encompassed electric and
gas utilities asset management and capital program planning, helping clients optimize
capital and O&M spend and improve value of assets through use of technologies and
integrating finance, operations and engineering applications. She also supported the
development of a new practice in Climate Change and Sustainability at Accenture. To
further her interests in studying climate change impacts and sustainability solutions, Ms.
Dissen served as Regional Coordinator in Southeast Asia for the William ]. Clinton
Foundation in their Clinton Climate Initiative. She was responsible for analyzing, evaluating
and developing projects that were technically and financially feasible in the area waste
management across Vietnam, Thailand and Indonesia.

Pierre Guillevic joined CICS-NC on July 1, 2010. Dr. Pierre Guillevic received a Ph.D. in
radiative transfer and land surface modeling from Paul Sabatier University, Toulouse,
France, in 1999. During his postdoctoral work with the Hydrological Sciences Branch,
NASA Goddard Space Flight Center, Greenbelt, MD, he participated in the NASA Seasonal to
Interannual Prediction Project (NSIPP) and studied the influence of the interannual
variability of vegetation parameters derived from satellite observations on seasonal
climate prediction. In 2003, he joined the Laboratoire Central des Ponts et Chaussees (LCPC
Government research laboratory on public works), France, as a research scientist and led
research on the water and energy balance of urban surfaces for applications in road safety
and urban hydrology, including field experiments and modeling. His main research
interests are the retrieval of land biophysical parameters from satellite remotely-sensed
observations with focus on land surface temperature, and the calibration and validation of
satellite products.
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Susan Joy Hassol joined CICS in May 2010. Ms. Hassol is a climate change science
communicator known for her ability to translate science into English. For two decades, she
has been working with scientists to help make their findings more accessible to
policymakers and the public. Susan has written and edited numerous reports about climate
change and its impacts (see Publications), testified before Congress, written an HBO
documentary, appeared on national radio and television shows, and spoken to a variety of
audiences. In September 2006, Susan was honored by the Climate Institute with its first
ever award for excellence in climate science communication. More about Susan and her
work can be found on the website: climatecommunication.org.

Justin Jay Hnilo joined CICS-NC in September of 2010, where he is assisting in the
development of requirements and user based access and diagnostics tools for on-line use,
advancing community-wide downscaling access and interoperability. Dr. Hnilo obtained his
Ph. D.in 1996 from the University of Alabama-Huntsville. His background is in climate
model diagnostics with emphasis on the application of remotely sensed measures. His work
includes the quantification of differing methods by which one simulates what a satellite
would see if flown over climate models and observations. Specifically for two approaches:
the first a comprehensive line-by-line radiation code, and, the second a more simple global
weighting function. He quantified how changes in satellite height, surface emissivity and
profiles of moisture affect a simulated microwave measure. His research has shown that
depending on which method and assumptions one makes these act to influence the end
result and in some cases can act to change the sign of the simulated decadal temperature
trend. During his 11 years at Lawrence Livermore National Laboratory he worked within
the Program for Climate Model Diagnosis and Intercomparison (PCMDI) where he
maintained the observational database, established metadata standards, rewrote large
volumes of data, worked extensively with the Atmospheric Radiation Measurement (ARM)
data and developed new visualization and diagnostic scripts for both models and remote
sensing measures. He returned to the University of Alabama-Huntsville in 2008 and
participated in the development of a "geoportal” for climate change science, analysis,
assessment and information for decision making. In 2009 he joined Colorado State
University and worked to build a continuous high quality observational dataset for the
Special Sensor Microwave Imager (SSM/I). This activity is part of NCDC's Fundamental
Climate Data Record (FCDR) project.

Anand Inamdar joined CICS-NC in October of 2010. Dr. Inamdar obtained his Ph. D.,
working on Numerical Analyses of Radiative Transfer in the Atmosphere in the Department
of Mechanical Engineering of Indian Institute of Science (Bangalore, India) in 1991. He then
joined Scripps Institution of Oceanography at University of California San Diego and served
as a co-investigator and participated as a science team member of the NASA/CERES
(Clouds and Earth's Radiant Energy System) science team, investigating the role of deep
convection, SST, and tropospheric water vapor distribution in the evolution of the
atmospheric greenhouse effect. Employing measurements in the CERES broadband
longwave and window (8 - 2 micron) channels, he further examined the relative roles of
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vibration-rotation to pure rotation bands of water vapor and the water vapor continuum
region on the longwave heating and cooling rates in the atmosphere. One of his primary
contributions to the CERES was the development of the algorithm to estimate the surface
LW radiation budget from measurements of TOA window and non-window spectral
channels and other ancillary meteorological variables over both ocean and land surfaces,
which is currently in operational use. From 2005 - 2009, he worked at the USDA/Arid Land
Agricultural Research Center, Agricultural Research Service (ARS/USDA). There he
developed a model for the retrieval of diurnal cycle of land surface temperature on a 1 km
scale from MODIS, GOES and other merged geo-stationery satellite products over the South
West US for assimilation into land surface models for application in water resources
management in agriculture. His research interests are study of earth radiation budgets,
remote sensing of land surface parameters and surface energy balance from satellites.

Kenneth Kunkel joined CICS-NC as a Senior Scientist and Science Lead for Assessments,
and, the NCSU Department of Marine, Earth and Atmospheric Sciences as a Research
Professor in September of 2010. Dr. Kunkel's recent research has focused on climate
variability and change, particularly related to extreme events, such as heavy precipitation,
heat waves, cold waves, and winter storms. A particular focus has been the historical
variations in the frequency and intensity of such extreme events extending from the late
19th Century to present. An examination of late 19th and early 20th Century variations is
important because it establishes the quasi-natural background which provides a context
for interpreting recent variations and possible anthropogenic influences. He has also
engaged in the diagnostic analysis of both regional and global climate model output. This
has focused on the regional fidelity of model simulations of the climate of the U.S., including
such features as the North American monsoon and the lack of 20th Century warming in the
central U.S. Dr. Kunkel has developed a number of applications of climate data, including a
temperature-based model that anticipates the risk of West Nile Virus infections and a soil
moisture model for agricultural usage in the Midwest. Due to his interest and involvement
in issues related to climate variability and change, he has been a lead author on two recent
reports of the U.S. Climate Change Program: Weather and Climate Extremes in a Changing
Climate and Climate Models: An Assessment of Strengths and Limitations.

Ronald Leeper joined CICS-NC on November of 2010. Mr. Ronnie Leeper received both his
masters and undergraduate degrees from Western Kentucky University (WKU). Using the
fifth generation Mesoscale Model (MM5), his master's investigated the affects of vegetation
type, thickness, and soil moisture on near-surface atmosphere evolution. As an
undergraduate, Mr. Leeper worked on collaborative research projects between WKU and
the University of Nebraska-Lincoln, observing the impact of irrigation on temperature and
dew point temperature trends in northern Great Plains. More recent research of his is
related to soil moisture variability due to both climatic and karst hydrological forcings, and
their impact of the simulated atmosphere. Additional interests include development of
quality assurance strategies and assessing the affect of data assimilation on regional
atmospheric modeling performance.
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Jessica Matthews joined CICS-NC as a Postdoctoral Research Associate in August of 2010.
Dr. Matthews was awarded a Ph.D. in applied mathematics from North Carolina State
University, Raleigh, NC in the fall of 2010. Her dissertation research examined water stress
conditioning and sensitivity analysis of photosynthesis and stomatal conductance models.
As an undergraduate she participated in a cooperative education experience at NASA
Goddard Space Flight Center, Greenbelt, MD, where she supported efforts of the Earth
Observing System (EOS) including testing of HDF-EOS data manipulation software,
evaluating metadata accuracy, conceptualizing architecture for a data pool realizing real-
time user access, and developing wavelet-based data compression algorithms. Following
completion of her master's degree, from 2004 through 2010 she worked as a bio-
mathematician for SRA International, Inc. primarily modeling agents under study by the
National Toxicology Program. Her research interests focus on modeling of physical and
biological phenomenon and the underlying mathematical principles.

Janice Mills joined CICS in October of 2010 as Business Manager. Janice Yamamura Mills
brings over 25 years of higher education academic and research administration experience
to CICS. Ms. Mills received a B.A. in Psychology from the University of I[daho and earned her
MBA (with emphases in International Management and Marketing Research) from Texas
A&M University where she also held a number of positions in fiscal management, planning
and analysis. Her most recent position was as the Assistant Dean for Finance and
Administration in the College of Geosciences where she served as both chief financial
officer and chief human resources officer for the college. While at TAMU, she served as
Chair of the University Council of Senior Business Administrators and also chaired
university committees on inventory management and scholarship award administration. In
2002, she was recognized as one of Texas' 100 women leaders through the Leadership
Texas program. Her strengths are strategic management, process analysis, planning and
program implementation and execution.

Olivier Prat joined CICS-NC as a Postdoctoral Research Associate in August of 2010. Dr.
Prat obtained a PhD in Physics from the University of Montpellier II (France), a Masters
Degree in Fluid Mechanics from the University of Aix-Marseille II (France), and an
Engineering Degree from the Ecole Nationale Superieure de Physique de Marseille (currently
Ecole Centrale de Marseille). His current research interests include the development and
implementation of numerical models for the evolution of rainfall microstructure with
explicit representation of microphysical processes. The ultimate goal is to achieve a
dynamic simulation of the droplet size distribution that will be used for physical algorithms
for radar and satellite rainfall estimation.

Jared Rennie joined CICS-NC in July of 2010. Mr. Rennie received both his M.S. and B.S.
degrees in Meteorology from Plymouth State University in Plymouth, New Hampshire. His
master's thesis included evaluating and introducing techniques to nowcast microburst
events over NASA's Kennedy Space Center in Florida. Using an updated climatology of five
minute averaged peak wind data, as well as local products from the WSR-88D, Mr. Rennie
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developed advanced statistical techniques in hopes to increase detection of microburst
occurrence, while lowering the amount of false alarms. As an undergraduate student, Mr.
Rennie received the Ernest F. Hollings Scholarship and participated in a summer internship
at the National Weather Service Forecast Office in Norman, Oklahoma. During his time
there Mr. Rennie compared conventional radar products to newer technologies, including
NSSL's Phased Array Radar.

Richard Reynolds joined CICS-NC in November of 2009. Dr. Richard W. Reynolds has
specialized in analyzing sea surface temperatures (SST) since he graduated from the
University of Hawaii in 1975 with a PhD. In 1980 Dr. Reynolds began his career at NOAA as
the lead scientist responsible for the development, implementation and operational
production of sea surface analyses and associated. He has been active in improving the
accuracy of the SST analyses by optimizing the advantages of in situ (ship and buoy) and
satellite data. Dr. Reynolds joined CICS-NC in November 2009. Dr. Reynolds has received
the Department of Commerce Gold Medal in December 1997 for producing SST Analyses
for the NCEP atmospheric reanalysis; the Department of Commerce Gold Medal in
November 2004 for the development of innovative techniques leading to optimal use of
observing systems related to sea surface temperatures; the Department of Commerce Gold
Medal; November 2007 for improving the understanding of observed climate change and
causes by showing that global average atmospheric warming is similar to surface warming;
the Department of Commerce Silver Medal in November 2007 for developing a calibration
technique breakthrough enabling detection of reliable long-term atmospheric temperature
trends from satellite data; and was elected Fellow of the American Meteorological Society
in January 2007.

Jennifer Roshaven joined CICS in March of 2011 as a University Program Specialist. Ms.
Roshaven brings a strong background in higher education resource and personnel
management to CICS. Ms. Roshaven has a B.A. with Honors in Psychology from the
University of Miami and earned an M.S. in Counseling Psychology from Palm Beach Atlantic
University. She directed the Residential Life program at Palm Beach Atlantic University and
then was a project manager for Anderson Consulting Team and Kilday & Associates in Palm
Beach, FL. Her most recent position was an Executive Assistant to the Dean of the
University of Miami's Rosenstiel School of Marine and Atmospheric Science where she
provided leadership to the School's administrative and faculty affairs processes, as well as
managed the Dean's and Divisional Offices administrative team. Ms. Roshaven is a 2009
graduate of the Greater Miami Chamber of Commerce Leadership Miami Program.

Carl Schreck joined CICS-NC as a Postdoctoral Fellow in August of 2010. Dr. Schreck

completed his Ph.D. in 2010 at the University at Albany, State University of New York. His

dissertation explored the intraseasonal variability of tropical convection using satellite-

derived rainfall estimates from NASA's Tropical Rainfall Measuring Mission (TRMM).

Notable sources of variability included convectively coupled equatorial waves and the

Madden-]Julian oscillation. Dr. Schreck identified the relative influences of these systems on
17



z =l .

T Cooperative Institute for Climate and Satellites Scientific Report

tropical cyclone formation around the globe. He is investigating the Madden-Julian
oscillation and the El Nino-Southern Oscillation (ENSO) using a climate data record of
upper tropospheric water vapor that was recently developed here at NCDC. Dr. Schreck
also contributes to a team that develops and maintains the International Best Track Archive
for Climate Stewardship (IBTrACS). This, the world's largest repository of tropical cyclone
best track data, is housed at NCDC under the auspices of the World Data Center. Dr. Schreck
uses these data to examine the relationships between climate variability and tropical
cyclones.

Laura Stevens joined CICS-NC as a Postdoctoral Research Associate in Fall 2010. Ms.
Stevens (née Kettles) is currently completing a Ph.D. in atmospheric science from the
University of Leeds. Her dissertation research investigates the influence of modifying
droplet concentrations on the properties of stratocumulus clouds and climate (using both
global and cloud-resolving models), as well as examining the potential for a cloud droplet
modification geoengineering technique. As a postgraduate student in 2007 she assisted
with field measurements for the Convective and Orographically-induced Precipitation Study
(COPS) in Southern Germany. She completed her undergraduate studies in Meteorology at
the University of Reading in 2006, which also included an exchange year at the University
of Oklahoma. She is a member of the American Meteorological Society and the American
Geophysical Union.

Scott Stevens joined CICS-NC on March of 2010. Mr. Stevens received his B.S. degree in
Meteorology from the University of Oklahoma and his M.S. degree in Atmospheric Science
from Colorado State University. His master's thesis was centered around the transition
from warm cloud to rain and its relationship to several meteorological variables, using data
from the Atmospheric Radiation Measurement program's station on Nauru Island. Using
statistical techniques, Mr. Stevens studied the correlation between these variables and the
onset of rain, in the hopes of improving satellite algorithms, which detect rainfall. As an
undergraduate, Mr. Stevens also completed an internship with the Oklahoma Climatological
Survey, in which he investigated decadal warming trends using the Oklahoma Mesonet, and
he presented these findings at the 2006 AMS Annual Meeting in Atlanta, GA.

Peter Thorne joined CICS-NC in May of 2010. Dr. Thorne completed a PhD on climate
change detection and attribution in 2001 from the Climatic Research Unit in the University
of East Anglia. He then worked at the Met Office Hadley Centre in the UK until 2010 within
the Climate Monitoring and Attribution group. Initial work concentrated upon tropospheric
temperature records - an issue that still takes up more of his time than it really should.
Together with colleagues he created a radiosonde-based temperature dataset, automated
the procedure and benchmarked it against realistic test cases. This led to a conclusion that
radiosonde temperatures were not adequate to conclusively inform on the debate about an
apparent temperature trend discrepancy between the surface and the troposphere. He also
contributed significantly to the CCSP report on this subject including lead-authorship on
two chapters. Most recently he led, together with colleagues from NOAA and Reading
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University, a major review of the issue. In the past several years Dr. Thorne's focus has
turned to creating climate data records from the land surface network. He supervised a
PhD project, which yielded a quality controlled, homogenized surface humidity product at
monthly resolution and contributed to subsequent analyses thereof. This analysis utilized
the synoptic report resolution Integrated Surface Dataset from NCDC. Subsequent work has
been focused on creating a quality controlled version of this database for solely the long-
running stations utilizing an automated procedure with a view to subsequently
undertaking homogenization efforts at the base reporting observation level. Whether this
is even possible is an open question being pursued in collaboration with colleagues in the
Met Office Hadley Centre and University of New South Wales Climate Change Research
Centre. Dr. Thorne also contributed to two chapters of the most recent [IPCC Working
Group 1 report and published on reanalyzes, which show great potential promise for the
future for climate monitoring. He has sat on a joint Global Climate Observing System /
World Climate Research Program working group on observations for reanalyzes. For the
last 5 years Dr. Thorne has been chair of a Working Group under the Auspices of the Global
Climate Observing System whose role is to make the GCOS Reference Upper Air Network a
reality. He was recently selected as a lead author for Working Group 1 of the IPCC 5th
Assessment Report.

Qiong Yang joined CICS-NC as a Research Associate in January of 2011. Dr. Yang received
her Ph.D. in Atmospheric Science from the University of Washington, Seattle in December
2010. Her dissertation research was focused on quantifying the radiative energy budget in
the tropical upper troposphere and lower stratosphere in order to understand troposphere
to stratosphere transports.

Jun Zhang joined CICS-NC as a Postdoctoral Research Scholar in October of 2010. Dr.
Zhang received a PhD in Statistics from University of Wisconsin-Madison in 2008 and an
MS in Electrical Engineering from lowa State University in 1999. His dissertation research
focused on functional concurrent linear model with varying coefficients for two-
dimensional spatial images. The parameter surfaces in this model were transformed into
the wavelet domain and a sparse representation was found by using a large scale L1
constrained least squares algorithm. This model has been applied on remote sensing
images related to the study of forest nitrogen cycling. Dr. Zhang is a bridge appointment
between CICS-NC and the Statistical and Applied Mathematical Sciences Institute (SAMSI).
He has been a postdoctoral fellow at SAMSI since 2009. At SAMS], he and his collaborators
developed a penalized maximum likelihood approach for estimating extreme precipitation
levels based on Regional Climate Model output. Prior to his PhD work, he worked for
several private companies in the technology and financial sectors.

Departures from CICS-MD include:

Dr. Rachel Albrecht and Dr. Daniel Villa for Instituto Nacional De Pesquisas Espaciais
(National Institute for Space Research) in Brazil;
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Dr. Eric Bruning for Texas Tech University;

Dr. Annarita Mariotti for NOAA’s Climate Program Office;

Dr. Peter Romanov for CREST Center of Excellence in Remote Sensing of the Earth;
Dr. Arief Sudrajat for Institute of Technology, Bandung, Indonesia; and

Dr. Jin-ho Yoon for Pacific Northwest National Laboratories.
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2 HIGHLIGHTS OF THIS YEAR’S RESEARCH

Listed below are a few of the research highlights from the past twelve months of this
agreement:

CICS has continued its support of the GOES-R GLM Risk Reduction activities by
improving our global lightning climatology, developing GLM-proxy datasets,
collaborating with members of the GLM Risk Reduction Team, participating in the
CHUVA field campaign and NASA’s DC4 experiment, and supporting GOES-R Proving
Ground activities. Our collaborative efforts will continue to expand both the number
and variety of GOES-R users, and will help to better prepare these users to implement
the upcoming GLM data into their operations.

CICS/CIMMS/TTU continues to support the GOES-R GLM needs for proxy data,
validation datasets, and operational demonstrations of total lightning data (in the
GOES-R Proving Ground) thorough sustaining support for the Oklahoma and West
Texas Lightning Mapping Array. This project has provided funding for operating and
maintaining the OKLMA and spinup costs for the WTLMA, and supported a part-time
research scientist to complete an analysis of the conditions under which lightning
occurs far downstream in thunderstorm anvils and to analyze the range dependence of
the Lightning Mapping Array for use in GOES-R proxy data sets and for climatological
studies.

We installed the MIRS system at the University of Maryland, and processed the
brightness temperatures from the NOAA-18 AMSU-A & MHS sensors for the year of
2008. The RR estimates from MIRS were compared with TMI and PR estimates using a
0.25° grid. Based on these geographical patterns, it appears that MIRS may
overemphasize stratiform rain compared to TMI and PR. However, it is important to
note that these differences may be partially caused by the differences in temporal
sampling between NOAA-18 and TRMM.

"The DYNAMO campaign is one of the most important observational expeditions after
TOGA-COARE. NCEP/CPC-EMC in collaboration with CICS/ESSIC will optimize the data
observation strategies by providing real time monitoring and forecast of
weather/climate conditions to the field. Further by utilizing the collected data
CICS/ESSIC in collaboration with NCEP will help to improve operational weather and
climate prediction at NCEP".

The HIRS OLR CDR time series Ed.2.2 have been extended to 32 years, from 1979 to
2010. Validations showed very good agreement with the CERES Ed.2.5 SSF-lite product.
The error source for the small trended gaps between HIRS and CERES in 2000-2003 is
however not yet identifiable. The transition of HIRS OLR CDR algorithm to operation is
undergoing smoothly and well within the schedule. The HIRS OLR CDR is expected to
become operational at NCDC in September 2011.

Version 5 of LWRB algorithms for OLR, DLR and ULR have been delivered to AIT and
were implemented for Framework run tests. The offline validation results suggest that

21



3 > o
> v > — &
3 > -
< x = . —

T Cooperative Institute for Climate and Satellites Scientific Report

these three algorithms can meet the 100% F&PS requirements. More validations with
extended data sets covering seasonal representation are in good progress. Development
of the Routine and Deep-dive Validation Tools are ongoing and continued.

e A first-of-its kind snow depth analysis product over the Northern Hemisphere is being
developed for integration into an enhanced version of the NOAA's Interactive Multi-
sensor Snow and Ice Mapping System (IMS). The processing algorithm blends in-situ,
satellite and analyst snow depth estimates in an optimal fashion for producing snow
depth along with snow cover extent once daily over the Northern Hemisphere and
twice daily over US and at a 4-km spatial resolution. The addition of a 4-km snow depth
field to IMS will allow the capability of delivering a consistent and optimal suite of IMS
snow products to the NCEP community.

e Two CICS-NC scientists are participating and contributing as lead authors for the IPCC
5th Assessment Report

e CICS-NC scientists are actively recognized for their leadership roles in several
international activities related to the climate observations

e CICS-NC established a 340 node BladeCenter cluster for collaborative development,
software validation, and advanced system prototyping

The total task funding for CICS research now stands at approximately $15 Million, an
increase of more than $11 Million during the past year. In Figure 1 we summarize
graphically the stratification of task funding by CICS Research Theme and by NOAA
Strategic Goal. In Table 1 we present statistics for peer reviewed and non-peer reviewed
papers, as well as the categorization of CICS staff and investigators. In Section 4, CICS-MD
and CICS-NC personnel describe the research activities and results from the ongoing
projects for the period of April 1, 2010 - March 31, 2011.
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CICS Funding (%) 7/1/09-3/30/11by Research Theme
Total funding $15,067,068

B Climate & Satellite Research & Applications
O Climate & Satellite Observations & Monitoring

O Climate Research & Modeling

31%

42%

27%

CICS Funding (%) 7/1/09-3/30/11 by NOAA Strategic Goal
Total funding $15,067,068

B Ecosystems

O Climate

54% O Weather and Water

B NOAA Mission Support

8%

13%

25%

Figure 1: CICS tasks stratified by CICS Theme and NOAA Strategic Goals
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Table 1: CICS Publication and Personnel Statistics

Institute Lead

Publications Author NOAA Lead Author
Peer Reviewed 38 3
Non-Peer Reviewed (includes videos and
formal presentations) 122 7

PERSONNEL

Category Number BS MS PhD
Research Scientist 16 0 16
Visiting Scientist 2 0 1
Postdoctoral Fellow 19 0 17
Research Support Staff 13 1 7
Administrative 5 2 0
Total (> 50% support) 55 3 41
Undergraduate Students 0 0 0
Graduate Students 6 0 6
Employees that receive < 50% NOAA
funding (not including students) 11 0 10
Located at NOAA facility (include name of WWB &
facility) 30 NCDC 0
Obtained NOAA employment within the
last year 2
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3 NOAA/CICS CORE ACTIVITIES

CICS core activities include education, coordination, scientific computing, outreach,
management and administration related to CICS-MD, CICS-NC and Consortium efforts.
During the past 12 months, CICS leaders have continued to establish the essential
administrative and management activities required to support the collaborative science
and research. In addition, further progress has been achieved on the full suite of core
activities, as described below. The primary mechanisms that will support the Executive
Director in ensuring coherent collaboration across the entire Consortium will include the
Council Fellows, the Science Meeting, and the personal efforts of the CICS-MD and CICS-NC
Directors.

Education: Young scientists, including students and post-doctoral researchers, play an
important role in the conduct of research at CICS-MD and are beginning to do so at CICS-
NC. Both CICS-MD and CICS-NC are tightly integrated into the graduate programs at the
respective host institutions of UMCP and NCSU. CICS scientists participate in courses by
serving as guest lecturers and by helping to mentor graduate and undergraduate students.
In addition, extensive series of seminars on a variety of topics are organized by CICS. See
Table 3 for a list of such seminars conducted at CICS-MD. These include presentations by
senior faculty from UMCP and from other institutions as well as informal seminars by
junior CICS-MD scientists intended to foster discussion and provide opportunities for
interaction among the staff. Finally, CICS-MD has an ongoing program that provides
support for 1-2 Graduate Research Assistantships (GRA) in the Department of Atmospheric
and Oceanic Science or associated Departments at UMCP. The first student under this
program was Ross Fessenden, who enrolled in the Fall Semester of 2010. Unfortunately,
Mr. Fessenden decided to transfer for personal reasons to an institution closer to his home
at the end of the fall semester. At the present time, CICS-MD is recruiting for 1-2 students
to continue this program.

CICS-NC hired five post-doctoral fellows who are working on topics of interest to NCDC
scientists (documented under Workforce Development). On the local level CICS-NC is
working with The Science House, the NC Arboretum, and the Asheville and Buncombe
County School systems to develop curricula which will integrate climate change into the K-
8 grades.

Coordination: A major challenge for CICS is to ensure that collaboration and
communication across the entire Consortium contributes effectively to advancing NOAA’s
research mission. Several mechanisms are utilized to this end, ranging from direct
discussions among the Directors to participation in the annual CoRP Symposium to
facilitating visits among students and scientists associated with CICS and other Cooperative
Institutes. The 2010 CoRP Symposium was held at CIRA in Ft. Collins, CO, and the CICS-MD
Director attended. CICS Consortium members from the City College of New York, which
hosts CREST, were involved in a large number of oral and poster presentations. The 2011
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CoRP Symposium will be hosted by CICS-NC and held in Asheville, NC, as will the NESDIS CI
Directors meeting.

Scientific Computing: Scientific computing requirements for CICS tasks are supported
locally using funds for specific activities and reports for each task describe these efforts. At
CICS-MD, Base and cost-sharing funds are used to supplement individual task funds in two
ways: by supporting desktop computing related to the project for CICS scientists, which is
provided by the ESSIC Information Technology Administration and Planning Unit under the
supervision of the its manager, Mark Baith, and by helping to support a workstation cluster
that enables CICS scientists to engage successfully in major data processing and computing
projects.

CICS-NC has put a 340 node IBM BladeServer cluster into place, which includes the
installation of a high-speed internal network and connectivity to NCREN. Both NOAA and
NCSU have supported these efforts.

Outreach: Outreach to the scientific community and the general public is a high priority for
CICS. The great complexity and diversity of the CICS mission and composition makes this a
challenging endeavor, requiring multiple approaches. CICS-MD, as the most mature
component of the Consortium, had several ongoing activities.. Significant accomplishments
have occurred in the following areas:

Seminars: CICS conducts a series of informal seminars and participates in the ESSIC
seminar series at College Park and Asheville to communicate scientific results to the
broader community (see Education and Table 2). In addition, CICS scientists make
both oral and poster presentations at technical meetings, and frequently visit other
institutions to present seminars describing their work. Scientists at other
Consortium members expect to contribute to this method for outreach as their
projects mature and begin to produce more results. Table 2 provides a list of CICS-
related seminars.

Public Events: Maryland Day, an annual event that attracts more than 70,000
visitors to the UMCP campus, provides CICS-MD with an exceptional opportunity to
reach out to the public to illustrate our important research results regarding climate
and satellites. Maryland Day 2010 was held on April 24, 2010, and CICS scientists
are contributed significantly to the Earth Science tent, where exhibits were
displayed related to the theme “Exploring Extraordinary Earth: Explore our ever-
changing planet with Earth system scientists from UM, NASA, and NOAA! Build your
own instruments to measure winds and rain fall amounts. Harvest water and learn
about the water cycle. Participate in these and other Earth science-themed
activities!” Preparations are now underway for Maryland Day 2011, which will be
held in College Park, MD on April 30, 2011.
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Web Sites: CICS web sites continue to be developed and refurbished to enhance
CICS outreach to all interested sectors. An independent site,
climateandsatellites.org, intended to provide a comprehensive description of the
CICS Consortium has been established and is in the process of being enhanced. This
site provides the background, mission and vision statements for CICS, as well as
links to Consortium participants. Both CICS-MD and CICS-NC maintain dedicated
sites for their own activities that also include cross-links with others CICS sites using
a consistent “look and feel”.

Private Enterprise Interactions: Jenny Dissen leads a robust program of informal
and more formal outreach activities with the private sector for CICS-NC. A Summer
Institute focused on Adaptation to Climate Change is planned for 2012 (planning
was done in 2010/2011). A series of interactions with the private energy sector is
underway in order to improve understanding of this sector’s interests and needs on
sub-decadal time scales.

Management and Administration: Dr. Phil Arkin as Executive Director leads the CICS
Consortium and also serves as Director of CICS-MD, which is housed administratively
within ESSIC at UMCP. Naomi Johnson assists Dr. Arkin. ESSIC management and staff,
including Andy Negri, Assistant Director, and the ESSIC Business Office, led by Jean
LaFonta, provide infrastructure support. Dr. Otis Brown is Director of CICS-NC, located
within the NCDC facilities in Asheville, NC. Administrative support at CICS-NC has been
enhanced significantly with the addition of Ms. Janice Mills (Business Manager) and Ms.
Jennifer Roshaven (University Program Specialist).
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Table 2: CICS-related seminars

Date Speaker
4/1/2010  Dr.Jiwen Fan (PNNL)
Dr. Niyogi, Associate Professor of
Regional Climatology (Purdue
University) and Indiana State
Climatologist
Dr. Jorge Gonzalez (City College of
4/5/2010 New York)
Prof. William Emery (Colorado
4/14/2010 University)
4/19/2010 Dr. Jin-Ho Yoon (CICS and ESSIC)
4/26/2010 Dr. Dave !on(.as (StormCenter
Communications, Inc.)
Dr. Pingping Xie (NCEP)
5/3/2010  Dr. Paul Kocin (NOAA)
5/6/2010  Dr. Wilfrid Schroeder (NOAA)
5/10/2010 Dr. Song Yang (CPC)
5/17/2010 Cezar Kongoli (ESSIC)
Karthik Balaguru (Texas A & M
>/20/2010 University)
Toshihisa Matsui (NASA-
5/24/2010 GSFC/UMBC()
9/20/2010 LiRen (Florida State University)
Ernesto Munoz (New Mexico
10/18/2010 Consortium at Los Alamos)
Ernesto Munoz (New Mexico
Consortium at Los Alamos)
10/25/2010 Annarita Mariotti (ESSIC/ENEA)
Yugiong Liu, Office of Hydrologic
11/10/2010 Development, NOAA/NWS
12/13/2010 Andrea Baraldi, Dept. Geography,

Univ. Maryland

Title
"Dominant Role of Vertical Wind Shear in Regulating
Aerosol Effects on Convection”

"Impacts of Anthropogenic Land Cover Changes on
Regional Rainfall"

Combined impacts of land use and global warming in
coastal urban environments.

Drifting and Moored Buoy Sea Surface Temperature
(SST) Measurements Relative to Satellite SST's
Drought: its impact, attribution to forecasting
"Communication, collaboration and enhanced
decision making in a changing climate"

"Bias Correction for CMORPH High-Resolution
Global Precipitation Analysis"

The 2009/2010 winter in historical context
"Monitoring biomass burning activity at landscape
to global scales using multi-resolution satellite data:
algorithm developments and data application”

Simulation and prediction of the Asian, Australian
and Indo-Pacific Climate by the NCEP CFS via
Inertia-Gravity Waves

Investigating relationships between snow cover
parameters and microwave observations using an
analytical snow emission model - Application to
AMSU, SSMI/S and AMSR-E

Barrier Layers of the Atlantic warmpool: Formation
mechanism, influence on weather and climate

"Multi-Sensor Satellite Simulators to Support
Atmospheric Models and Satellite Missions"
"Observations of Salinity Changes in the North
Pacific Ocean and the Southern Ocean”

"Varied representation of the Atlantic meridional
overturning across multi-decadal ocean reanalyses"
"Springtime Tornado Variability Over the Eastern
United States"

"Decadal variability in the Mediterranean climate
change "Hot Spot""

Improving Hydrologic Predictions via Parameter
Estimation, Data Assimilation, and Diagnostic Model
Evaluation

Operational near-real-time multi-sensor multi-
resolution Satellite Image Automatic Mapper™ -
SIAM™
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Long term observation of Asian aerosols at Gosan,
Korea: Their optical property and radiative effect
The carbon cycle in the earth system: from tropical
ocean to arid land

"The Troposhere/Stratoshere/0Ozone Interannual
Variability During Austral Spring"

"Advances in Satellite Microwave Data Assimilation
Developments

"Bridging the Science-Society Divide: Developing
Actionable Regional Climate Change Information”
Land-use issues in climate change mitigation and
adaptation

Atmosphere-Ocean-Land Interaction in South China
Sea: Formation of spring warm water southwest of
the Philippine Islands

Assessing the impacts of surface topography, off-
nadir pointing and vegetation structure on
vegetation lidar waveforms using an extended
geometric optical and radiative transfer model.

"An introduction of china meteorological satellite
project --- status and future plan”

Measuring Precipitation over U.S.: Where Are We
Today?

HIRAD Hurricane Wind Speed and Rain Rate
Simulation

Validation of Tropospheric Humidity Retrieved from
Microwave Satellite Data

"Influence of Land Use, Climate Change, and
Watershed Restoration on Nitrogen Dynamics"

"Air pollution affects Climate and Hydrological-Cycle
in China"

On the Loss of Energy from the Ocean Mesoscale
Flow via Inertia-Gravity Waves

Integrated Regional Earth System Modeling:
Development and Application

Diurnal SST for the Atlantic
Influence of ice particle microphysical model on ice
cloud optical thickness retrieval
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4 PROJECT REPORTS: CICS-MD

CICS Support of CPC’s Climate Monitoring and Prediction Activities
A. Vintzileos; (NOAA Collaborator: J. Gottschalck) - JJJJ_.PREC10

Background: Scientific Problem, Approach, Proposed Work

The Climate Prediction Center (CPC) of NCEP/NWS/NOAA assesses and predicts short-term
climate variability and its impact for both the Tropics and the U.S.. The complex nature of the
global climate system, and the requirement for continuous improvement in CPC capabilities,
makes conducting ongoing collaborative developmental research imperative. This task includes
activities of the PI that range from providing improved monitoring products, validation of
model forecasts of the Madden-Julian Oscillation (M]JO) and subseasonal variability in general
and the development of key forecast products to support CPC’s operational product suite.
Along with the above items, work also includes investigation of the reasons for model forecast
successes and failures. The above tasks are directly supporting the operational Global Tropics
Hazards and Benefits Assessment (GTH) and the DYNAMO field campaign during 2011-2012.

Accomplishments

During the past year, the PI has continued to collaborate with CPC staff in a number of
monitoring and diagnostic roles, particularly involving the Madden-Julian Oscillation (M]O)
analysis, and validation. He provided the measure of performance of the new operational
NCEP/GFS model regarding its capacity to forecast the MJO and showed that there was
substantial improvement from the older version of the GFS. He is member of the Science
Steering Committee of DYNAMO and participated in two workshops in which he presented
CPC’s capacity to provide forecast guidance and collaborated with DYNAMO PIs in order to
optimize the DYNAMO related products for aviation, ship and radar operations. He is currently
developing the tools and methodologies that will provide considerable operational support via
numerical guidance products from the NCEP suite of models to the campaign.

An example of tools under development is shown in Figure 1, which is a forecast of 10 meter
winds superimposed on the precipitation forecast valid at 6 hours after initialization. Similar
type products are being created for Day 1, Day 2, Day 3, Days 4-7, Days 1-7, Days 8-14 and for
several key variables needed for the operational GTH product and DYNAMO campaign.

He is co-PI to the relevant proposal which was funded by CPO. The PI also continued
investigating the reasons for the Maritime Continent Prediction Barrier focusing on the
atmosphere - ocean coupling. He is the PI of a proposal to CPO that will make use of the
DYNAMO oceanographic data to better understand ocean mixed layer processes relevant to the
MJO and improve the next version of the CFS.

Planned Work
The PI will continue to work with CPC personnel on the development and application of
forecasting tools that will provide forecast support to the GTH operational product and
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DYNAMO field campaign. These tools will enrich other CPC operational products as well. In
col
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CICS Satellite Processing System for Research and Development
P. Arkin and M. Baith; (NOAA Collaborator: R. Ferraro) - PAPASLSRD10

Background: Scientific Problem, Approach, Proposed Work

This task is to establish a state-of-the-art computing processing system at CICS that will
replace an aging Silicon Graphics system and which will serve as the cornerstone for all
future CICS related satellite R&D over the next five years. Anticipated features of this
system include high computing capacity, multiple processors and terabytes of RAID
storage. Resources for IT support to maintain the RAID, develop common image display
tools for CICS, etc. are included. It is anticipated that sustained funding from NESDIS over
the next three to five years will exist.

Accomplishments

During the reporting period, a new 30 Tb RAID was purchased and added to the existing
workstation (established in the prior year under the previous grant). CICS IT staff and
student interns helped to establish an initial operating capability to the new workstation
(designated “CICS2”) and helped build an archive of NOAA and NASA satellite data of over
20 Th.

Planned Work

During the upcoming year, CICS2 will be finalized and made to work more efficiently with
the large amount of RAID. With the help of student interns and the ESSIC IT staff, the
satellite data archive will be maintained, including both retrospective and near-real time
data (that will be routinely updated through the development of LINUX based scripts). The
archive will include relevant data sets from NOAA, NASA and DMSP satellites. Additionally,
some current processing tools will be enhanced to aid in the access and display of the
satellite archives.
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Global Precipitation Climatology Project
A. Gruber and A. Sudradjat; (NOAA Collaborator: R. Ferraro) - AGAG_HIRS10

Background: Scientific Problem, Approach, Proposed Work

This project emphasizes analysis of the Global Precipitation Climatology Project data which
has produced monthly mean data since 1979 and is continuing. We are focusing on issues
ranging from global low frequency variations to regional trends.

Accomplishments

During this period we completed our study of rainfall trends in the Indian Monsoon Region
and their relationship to changes in surface temperature. In particular, we investigated the
co-variability of annual mean precipitation in global monsoon regions in the recently
released Global Precipitation Climatology Project (GPCP) Version 2.1 (GPCPV2.1) and
annual global surface temperature in the global merged land-air-sea surface temperature
during a 28-year period (March 1979 to February 2007). The El Nifio Southern Oscillation
(ENSO) is shown to dominate monsoon precipitation. A positive trend-like variation in
monsoon precipitation is also detected, collocated with land and sea surface temperatures
warming. The positive trend-like variation in the SH Micronesian-Polynesian islands is
found to coincide with increasing local SST, especially in the last half of the 28-year period.
It is detected that the positive trend-like variation is also coincided with increasing surface
temperature in the southeast China land region near 30°N latitude and equatorial Indian
Ocean and hence surface temperature gradient between the regions. These and increasing
zonal and meridional low-level winds over the Webster-Yang monsoon index region and
precipitation in the Bengal Bay may indicate intensification of large-scale Asian monsoon
circulation. Some of these results are summarized in Figure 1.
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Figure 1. (a) EOF-1 (EV=20.65%) for annual monsoon precipitation GPCP and (b) its time series (PC-1) and
the SOI (R=0.83 between them). Also shown are (c) EOF-2 (EV=11.43%) and (d) its time series (PC-2) and
the TNI (R=0.68 between them) and (e) EOF-3 (EV=7.57%) and (f) its time series (PC-3). Contours of
correlations between each PC and surface temperature (+ green and - purple) are also shown on (a), (c), and
(e). The orange rectangles on (e) delineate the equatorial Indian Ocean and 30°N Asian land.

Planned Work
This project has been completed; it is hoped that the work can be published in a refereed
journal or NOAA Technical report.

Publications

Sudradjat, A., A. Gruber, J. Janowiak, and R. R. Ferraro, 2011: The co-variability of annual
monsoon precipitation and global surface temperature Under revision, Journal of
Climate.
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Improvements to the AMSR-E Rain Over Land Algorithm
P. Arkin and A. Sudradjat; (NOAA Collaborator: R. Ferraro) - PAASAMSRE10

Background: Scientific Problem, Approach, Proposed Work

Measurements from polar orbiting satellites, in particular, microwave sensors, offer
perhaps the most viable means to develop global precipitation retrievals. This project
focuses on the continued development and improvement of the Advanced Microwave
Scanning Radiometer on board the Aqua satellite (AMSR-E) L2 and L3 facility precipitation
retrieval algorithm. This project focuses on the land portion of the algorithm, which is
incorporated within the Goddard Profiling Algorithm (GPROF). Despite the progress in
GPROF over the past several years several improvements are urgently needed for the
AMSR-E, and are the basis of this project. One of these is an overhaul of the land surface
screening module which is outdated and should incorporate ancillary data sets, as well as
other AMSR-E derived products (e.g., snow and sea-ice cover, soil moisture, emissivity) and
additional channel measurements (e.g., 6.9 and 10.7 GHz).

Accomplishments

This task was completed during the reporting period. We have developed a prototype
retrieval system that eliminates the need for radiometric based surface “screening tests”
and replaces it with one which relies on ancillary data sets such as high resolution surface
classification maps, daily snow and ice cover, and vegetation cover maps (see Figure 1).
Additionally, the prototype performs a much more accurate matching of the surface maps
to the satellite footprint, whereas, traditionally, fixed gridded maps are used. This vastly
improves the delineation of the coastline, which is extremely important in passive
microwave retrievals. The results of this work have been presented by the NOAA sponsor,
R. Ferraro, at NASA science team meetings and in a forthcoming journal publication (in
press). This methodology will be further enhanced through a follow on project that will be
receiving funding stating in FY2012.
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Figurel. Framework for the prototype land surface classification algorithm for passive microwave
precipitation retrievals.

Planned Work
Project completed.

Publications

Sudradjat, A., N-Y. Wang, K. Gopalan and R. R. Ferraro, 2011: Prototyping a generic, unified
land surface classification and screening methodology for GPM-era microwave land
precipitation retrieval algorithms. In Press, J. Appl. Meteor. and Clim.
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Operational Generation of the HIRS Outgoing Longwave Radiation Climate
Data Record

Hai-Tien Lee; (NOAA Collaborator: Jeff Privette) - HLHL_HIRS11

Background: Scientific Problem, Approach, and Proposed Work

The primary goals of this project are to prototype an operational production system for the
outgoing longwave radiation climate data record while continue the improvements and
validation efforts for the existing product and algorithms. An end-to-end system has been
proposed to produce OLR CDR product using HIRS level-1b data input. The derivation of
climate data record involves several careful procedures with OLR retrieval performed for
each HIRS pixel, including intersatllite calibration to maintain continuity; use of diurnal
models to minimize orbital drift effects in temporal integral; and consistent radiance
calibration. OLR algorithms will be developed for the operational sounders following the
HIRS, including the IASI and CrIS, such that the OLR CDR time series can be extended into
the foreseeable future (~2040) without data gaps.

Accomplishments

HIRS OLR CDR Quality Assurance

The OLR regression model and intersatellite calibration for NOAA-19/N’ have been
derived, extending the HIRS OLR time series (Ed2.2) to 32 years from 1979 to 2010.

The HIRS OLR CDR is compared well to the CERES Ed2 and Ed2.5 products. The slight trend
(~1-2 Wm-2per decade) in the OLR differences between HIRS and CERES Ed2 after year
2000 (i.e., w.r.t. Terra and Aqua data) is the focus of the validation studies. We are verifying
if this trend is caused by the Ed2 CERES OLR biases related to the spectral response
function degradation in SW and Total channels. The new calibration method CERES devised
is expected to fix this problem and a Ed2.5 product was generated for early phase
assessment (the Ed.3 product that would be available at least in another 6 months will
include the new calibration method as well as other improvements). Preliminary
comparisons of HIRS OLR and CERES Ed2.5-Lite products showed consistent results
traceable to the past HIRS/ERBS validation studies. However, it seems that there remains
to have trending differences whose existence and causes are yet to be confirmed. We
continue to collaborate with NASA colleagues to understand these results.

Transition from Research to Operation
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The HIRS OLR CDR Processing System Diagram is shown in Figure 1. This diagram shows
that the system is consisted of three components: the Online Processing, the Offline
Processing, and the Science Maintenance. The Online Processing column depicts the flow
chart of the HIRS OLR CDR derivation sequence; while the Offline Processing column
contains the corresponding development works that provide the necessary static inputs,
e.g., OLR regression coefficients. The Science Maintenance column shows examples of
works for future improvements. The system uses Subversion for version control.

NCDC has designated Dr. Lei Shi and Bill Hankins as the Science and Technical point of
contact for the HIRS OLR CDR Research to Operation transition.

The complete computation source code package for HIRS OLR CDR Production system has
been delivered on April 1st, 2011. The system integrity test for the NOAA-16, 17, 18, 19 and
MetOp-2 has been performed and it has passed the verification check. Similar integrity
tests will also be conducted for the rest satellites to ensure correct processing at any given
month within the time series.

The Operator’s manual and code documentations have been delivered along with the
source code package.

The “Submission of Agreement” form has been submitted and is under processing.

NCDC has provided the ATBD template on March 28th, 2011 and the ATBD for HIRS OLR
CDR is under preparation, expected to deliver in July 2011.

The HIRS OLR CDR Production system is scheduled to be operational in September 2011.
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Figure 1 The HIRS OLR CDR Processing System Diagram. This diagram shows that the system is consisted of
three components: the Online Processing, the Offline Processing, and the Science Maintenance. The
Online Processing column depicts the flow chart of the HIRS OLR CDR derivation sequence; while the
Offline Processing column contains the corresponding development works that provide the necessary
static inputs, e.g., OLR regression coefficients. The Science Maintenance column shows examples of
works for future improvements. The system uses Subversion for version control.
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Hydrological Support for the Climate Prediction Center
J. Janowiak and L.-C. Chen; (NOAA Collaborator: Kingtse Mo) - JJJJ_LHYDRO_10

Background

This work is to support CPC’s effort on drought monitoring and prediction. Tasks include
monitoring the production of operational data such as NARR and NLDAS to support U.S.
Drought Monitor, and developing algorithms and techniques for drought prediction.
Seasonal hindcasts of drought indices over the United States are made for the period from
1982 to 2009 based on the NCEP Climate Forecast System Reanalysis and Reforecasts
(CFSRR). Three indices: standardized precipitation index (SPI), soil moisture (SM)
percentile, and standardized runoff index (SRI), and their potential use for drought
prediction are explored. SPI, which measures precipitation deficits, is used to identify
meteorological drought. SM percentile, computed based on probability distributions, is
used to classify agricultural drought. SRI, similar to SPI and measuring runoff deficits,
represents hydrological drought. Before predicting drought indices, monthly-mean
precipitation, soil moisture, and runoff forecasts from the CFS global model are bias-
corrected and downscaled to regional grids of 50-km resolution based on the probability
distribution functions from hindcasts.

Accomplishments

Initial work on SPI and SM percentile forecasts has been conducted and evaluated. Based
on preliminary results, prediction skill of drought indices is regionally and seasonally
dependent. For the precipitation forecasts, skill drops quickly after one month. Most skill
comes from the initial conditions. In the mature phase of El Nino Southern Oscillation
(ENSO), the CFS is able to capture the impact of ENSO on drought reasonably well.
Forecasts have higher skill in winter and lower skill in summer. The ways to construct
ensemble has an impact on the prediction skill, in particularly when the initial conditions
are dominant. For the first month, the ensemble with eight youngest members has the best
skill. After the first month, the ensemble with 16 members performs superior to other
tested ensembles. Overall, both the six-month SPI and SM percentile are skillful out to 3-4
months. For SPI prediction, skill comes from the observations appended to the
precipitation forecasts. For predicting SM percentile, it comes from the SM memory and
initial conditions. Figure 1 shows an example of SPI forecasts based on CFSv2 with initial
condition on 3-4 April 2011.

Planned Work
e Continue work on SRI forecast and evaluate prediction skill of drought indices from

CFSv2 forecasts. A routing model will be set up to compute streamflow from CFSv2
runoff. Results will be compared to streamflow prediction from North America
Land Data Assimilation System (NLDAS).

e Examine prediction skill of drought indices from coupled CFSv2 with a land surface
model.
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e Assess the effects of forcing inputs to land surface models on the simulation of
drought indices.

SPI Fest based on CFSRv2 (ICs=Apr 2011)
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Figure 1: SPI forecasts based on CFSv2 with initial condition on 3-4 April 2011.
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Analysis and Improvement of Satellite Derived Global Hydrological
Products - Passive Microwave Applications

Daniel Villa; (NOAA Collaborator: Ralph Ferraro) - DVDV_HYDR11

Background: Scientific Problem, Approach, Proposed Work

Remotely sensed measurements from meteorological satellite instruments play an
extremely important role in providing valuable information on many key parameters of the
global-scale hydrological cycle (e.g., water vapor, precipitation, snow cover, etc.). These
satellite measurements supplement ground-based observations, especially in areas where
in situ measurements are limited. The development of rainfall estimates from passive
microwave satellite measurements, specifically, those from the Defense Meteorological
Satellite Program (DMSP) series, Special Sensor Microwave Imager (SSM/I) have been one
of the most important sources of data because: a) the length of the dataset (e.g. SSM/I has
been in operation since June 1987 to present); b) the operating frequency range (from 19
GHz to 85 GHz), and c) the conical scan viewing geometry allows to maintain a fixed
viewing angle and a constant footprint size along the scan for each frequency. With over 20
years of SSM/I data now available, enhanced QC procedures has been applied to improve
the products. Thus, the primary goal of this project was to perform a statistical-based QC
procedure on the input data (1/3 degree daily antenna temperature files) to remove
spurious values not detected in the original database and reprocess the rainfall product
using the current version of the algorithm for the period 1992-2007. The secondary
purpose is to assess the discrepancies associated with the SSM/I derived monthly rainfall
products through comparisons with various gauge-based and other satellite-derived
rainfall estimates.

Accomplishments

We implemented the new QC procedure (Vila et al. 2010) and regenerated the entire time
series for the period 1992 - 2010 for the SSM/I F10, F11, F13, F14 and F15 satellites.
Updated pentad and monthly global products of rainfall and rain frequency, total
precipitable water (TPW), cloud liquid water and cloud frequency, snow cover, sea-ice
concentration, and ocean surface wind speed were generated. The products were
intercompared with other similar data sets and for the most part, improvements were
found (see Figure 1 as an example for the TPW product). A few outstanding anomalies
were noted and are being investigated.

The earliest SSM/I data period (1987 - 1991) for the F8 satellite is also being regenerated
as we obtained the Remote Sensing Systems V6 data set from NCDC. Additionally, SSMIS
data will be folded into the time series.

We have also been working with H. Semunegus (NCDC) on transitioning the data and
software for their eventual ownership of the products.
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Figure 1: The correlation between the SSMI-SSMIS data after QC and other data sets as a function of month for
the years 1987 - 2010. The QC and no-QC data are highly correlated, whereas the degree of agreement
between the QC data with other independent data sets varies.

Planned Work
This project will be completed in the next reporting period. The major tasks will include:

1. Regenerate the F8 time series with the new QC scheme.

2. Finalize the SSMIS algorithms and software to extend the time series; subject these
data to the QC scheme

3. Complete handover to NCDC.

Publications

Vila, D. R. Ferraro and H. Semunegus, 2010: Improved global rainfall retrieval using the
Special Sensor Microwave Imager (SSM/I). J. Appl. Meteor. Clim., 49, 1032 - 1043.
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A Special Sensor Microwave Imager/Sounder (SSMI/S) Application for
Hydrological Products Retrieval

Daniel Vila, Arief Sudradjat (NOAA Collaborator: Ralph Ferraro) - DVDV_SSMI10

Background

Global monthly rainfall estimates and other hydrological products like integrated Cloud
Liquid Water (CLW) and Total Precipitable Water (TPW) have been produced from 1987 to
present using measurements from the Defense Meteorological Satellite Program (DMSP)
series of Special Sensor Microwave Imager (SSM/I). The DMSP F16 satellite was
successfully launched on October 18, 2003, carrying onboard the first Special Sensor
Microwave Imager/Sounder (SSMI/S) sensor. This first satellite was followed by DMSP F17
launched in 2007 and DMSP F18 launched in 2009. This is the first constellation of
operational microwave satellite radiometers for profiling temperature and humidity using
conical scanning sensors, so that the viewing area and slant path remains constant as it
scans the Earth. SSMI/S imaging channels maintain similar resolution and spectral
frequency to the SSM/I except 91.655 GHz on SSMI/S vs. 85.5 GHz on SSM/I. A wider
swath, approximately 1700 km for SSMI/S compared with only 1400 km for SSM/I is also a
new characteristic of this instrument. This project will be focused on the application of a
new correction scheme on SSMI/S high frequency channels in order to mimic SSMI
frequencies and run GPROF V7 (originally developed for SSMI channels). An in-depth
comparison study between new SSMI/S and SSM/I estimates will be conducted on spatially
and temporally collocated data in order to assess the bias of the proposed methodology.
Comparisons with other algorithms and some preliminary statistics will also be the aim of
this project.

Accomplishments

During the current reporting period, more extensive statistical validation activities have
been carried out to evaluate the performance of the proposed scheme. These activities
were focused in two tasks: the continuation of the ‘Special Sensor Microwave /Imager
(SSM/I) and Special Sensor Microwave Imager Sounder (SSMIS) Global Gridded Products’
including precipitation, cloud liquid water and total precipitable water, among others; and
a near real time application for rainfall retrieval using GPROF algorithm.

The importance of the first task resides on the fact that these products are useful for
evaluating the mean climate state, its interannual and seasonal variations, and the
detection of anomalies associated with large-scale (e.g. ENSO, Arctic Oscillation) and
regional climatic variations. A time series of the entire SSM/I and SSMIS archive includes
data from July 1987 to the present. Figure 1 show, in the upper panel, the rainfall retrieval
for August 2008 for SSMI/S-f17; while in the bottom panel the same product is presented
for SSM/I-f13. The enhanced convection activity over the ITCZ, especially over the ocean,
could be to the fact that f17 and f13 ascending nodes are 90 minutes apart and f17 is close
to the peak of the convection activity. This fact is under a more extensive research. Both
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retrievals appear very close over the southern hemisphere (winter) where the convective
activity is not so intense.

SSMI/S Rainfall for Aug 2008

mm /day

Figure 1: Monthly rainfall retrieval for August 2008. Upper panel: for SSMI/S f17 and bottom panel for SSM/I
-f13.

The second task is more related with the links of CICS rainfall retrieval activities with other
institutions and researchers. Due to the fact that no SSMI/S-based rainfall retrieval
algorithm is available for use in near real time, this activity is being developed in
collaboration with other developers to make them available for using in different blended
techniques (i.e., CMORPH, TMPA). In order to evaluate the quality of the rainfall retrievals,
GPROF SSMI/S estimates were compared with collocated high-quality TMI retrievals.
Figure 2 show two case studies (one over land on the left panel and other over ocean on the
right panel) where collocated in space and time SSMI/S retrievals are compared with TMI
estimates before and after a bias correction process (called calibrated in the figure) in
order to use those retrievals in blended techniques. In this case, the result of SSMI/S
adjustments are pretty close over land (even before the bias correction process) while over
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ocean SSMI/S retrievals tend to overestimate the amount of rainfall but maintaining the
area detection pretty close to TMI estimates.

Figure 2: Left panel: DMSP - F18 rainfall retrieval over land before and after bias correction process (upper
and middle figures) and corresponding TMI estimate (bottom figures). Right panel: Idem over ocean.

Presentations

Vila D., 2010: SSMI/S Assessment for Rainfall Retrieval: Preliminary Results. Talk
presentation at IPWG workshop in Hamburg, Germany on 11-15 October 2010.
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Development of an enhanced active fire product from VIIRS
E. Ellicott; (NOAA Collaborators: Ivan Csiszar) - EEEEDEAFP11

Background

The work performed in this task is for year 2 of the project “Development of an enhanced
active fire product from VIIRS” to assist the JPSS in the development, testing, validation
and implementation of the VIIRS Fire Code in the pre-launch period. Development of an
active fire product from VIIRS which would closely resemble the MODIS product provides
continuity of data with intrinsic scientific merit.

As part of the 2nd year our tasks were to continue development of an enhanced “yes/no”
fire detection algorithm for VIIRS based on the contextual principles of the MODIS product
(Giglio et al., 2003) and the forthcoming collection 6 active fire code (which includes
several enhancements, including accounting for background temperature variability).
Proper adjustments to account for the different spatial resolution and radiometric
characteristics of the VIIRS and MODIS sensor were also tasked for this period and were to
be accomplished through improved simulations. To achieve the proper adjustments
between VIIRS and MODIS, VIIRS proxy fire and background radiances were planned to
continue to provide insight into the behavior and limitations imposed by spatial and
radiometric specifications of this sensor.

In addition, per request of the IPO, we were tasked with evaluating the use of bands 14 and
I5 as potential replacements or complements to the M13 and M15 bands originally
intended for detection. The 14 and I5 bands are spectrally similar to the corresponding M-
channels while offering higher spatial resolution retrievals than the (381m x 384m vs.
742m x 777m, respectively).

In the following section we present work accomplished for a few of the above tasks.

Accomplishments
e Evaluation of the VIIRS radiometric and spatial characteristics on active fire
detection continue. We have assessed the potential issues of saturation and
aggregation for the M15 channel and determined that based on thermal vacuum
testing of saturation levels (363K; spec. is 343k) even for large fires pixel saturation
(before aggregation) would only occur about 11% of the time (Figure 1). This is
relevant to the third bullet in this section.

e Improvement to the simulated VIIRS active fire data continues to develop with the
enhancement of our atmospheric correction process. This step is critical to reduce
the uncertainty in our proxy MIR VIIRS data being generated from the high
resolution ASTER Kinetic Temperature product (AST_08) and ensure a robust
analysis between VIIRS and MODIS active fire products. We’ve recently included
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NCEP reanalysis profile data to our processing change to run with the radiative
transfer modeling program MODTRAN, thus providing a more realistic atmosphere
to characterize attenuation. In addition, we are investigating approaches to
properly address emissivity values within ASTER scenes, again with the intention of
reducing our proxy data uncertainty and better simulating real fire conditions.

As part of our task to the JPSS (formerly IPO), we evaluated the potential use of the
[4 and I5 bands to be used in-lieu of or in tandem with the M13 and M15 bands,
respectively. Our assessment revealed that while the higher spatial resolution of the
[-bands would help in characterizing the fire location, some limitations render these
bands ineffective as the sole channels used for fire detection or as part of the active
fire mask creation.

o Pixel dimensions between I and M channels would complicate blending the
two (e.g. M13 and I5; MIR and TIR, respectively) because of the spatial
mismatch. This complication would carry over into the contextual algorithm
where additional M-channels are incorporated.

o Dynamic range of the 14 channel is also too low (~356k), especially given the
higher resolution of this channel, lacks dual functionality like M13 to
overcome this, and given its spectral placement will suffer for greater solar
contamination than M13.
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Figure 1: Fraction of simulated, unaggregated VIIRS M15 pixels that exceed a brightness temperature of 343
K (dashed line) and 363 K (solid line) as a function of fire size (expressed as number of ASTER fire pixels).

Planned Work

Continue development and testing of our proxy data, accounting for all sources of potential
and real uncertainty in our estimates. Once accomplished, we will expand our simulations
globally to include various land cover types, solar geometry, and fire timing (seasonally).
In addition, we may include off-nadir examinations through the incorporation of other
spaceborne and airborne sensors.

Collection 6 of the MODIS active fire detection algorithm is almost complete and will be
modified to VIIRS radiometric, spectral, and spatial specifications. The modified code will
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then be used to perform robust statistical analysis of the detection and characterization
performance of VIIRS proxy data.

Poster Presentations

Csiszar, 1., W. Schroeder, L. Giglio, C. Justice, E. Ellicott. “Quantitative evaluation of active fire
detection capabilities from VIIRS”, 91st Annual Meeting of the American Meteorological
Society in Seattle, WA 23-27 January 2011.
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Assessments of Advanced Components for Community Radiative Transfer
Model (CRTM) and Satellite Data Assimilation

Zhanqing Li; (NOAA Collaborator: F. Weng) - ZLZL_CRTM10

Introduction

The proposal task will provide strong supports to US Joint Center for Satellite Data
Assimilation (JCSDA) for accelerated uses of research and operational satellite data in
numerical weather prediction models. STAR/Satellite Calibration and Data Assimilation
branch works closely with Environmental Modeling Center (EMC) for a hand to hand
transition of all data assimilation science and software into NCEP global and regional
forecast systems. Several FTE scientists under this contract will develop fast and advanced
radiative transfer model schemes, surface emissivity models, and satellite data handling
software for NWP data buffering and tests of new data streams through observing system
experiments (OSE) and tests for assessing the future instrument through Observation
System Simulation Experiments (OSSE).

Accomplishments

Accomplishments include new version of CRTM application on Advanced Microwave
Sounding Unit-A (AMSUA) and Microwave Sounding Unit (MSU) data assimilation,
Hurricane warm core retrieval assessment and 1DVAR microwave satellite data
assimilation development.

A CRTM application:

(1)AMSUA has 4 channels that almost are same frequency as MSU. The similarity between
these 2 instruments was investigated. Forward simulation of NOAA 18 AMSUA subset and
MSU 4 channels by CRTM new version were accomplished. Assessment between AMSUA &
MSU brightness temperature under variation of temperature profiles, surface temperature
and surface emissivity were done. It is shows these 2 instruments have linear correlation.
Weighting function of this 2 instrument are very similar, it is found there are vertical
weighting difference causes brightness temperature of AMSUA channel 5 higher than MSU
channel 2 and is not effect for AMSUA channel 9 and MSU channel 4.
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Figure 1. The correlation between AMSUA 15 subset 4 channels and NOAA 14 MSU 4 channels brightness
temperature (BT) in different atmosphere temperature. Left figure shows the relationship between AMSU &
MSU BT. Right figure shows weighting function of MSU and weighting function difference with AMSUA minus
MSU.
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Microwave Satellite Data Assimilation developments

(1)Microwave observations are less affected by clouds than infrared ones. AMSUA and
MSU provide temperature retrieval information for operation over 30 years. Assessment of
global temperature retrieval capability under clean sky over ocean by AMSUA subset was
accomplished. 1DVAR retrieval is applied on CRTM simulated MSU & AMSUA subset and
satellite observed data. It is shown that the retrieval accuracy is very similar from AMSUA
subset 4 channels and MSU.

CRTM_MSU/amsua subset V.Temp. Comparison between CRTM msu&amsua suk Derived Temp. from CRTM n18 amsua
100 T T T T 100 Lol T ] T e 100 T T T 1T T II‘IZI
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Figure 2. Left: Derived temperature profiles from CRTM simulated MSU & AMSUA subset as input
observation. Middle: Derived Temperature bias by CRTM simulated MSU-AMSUA subset. Left: Derived
temperature profile compared bias with GDAS input temperature profile in 1/24/2011 06Z.

(2) A study is also performed on hurricane warm core retrieval using 1DVAR. The retrieval
without MHS has a higher convergent rate than that with MHS.

Planned Work
(1) Compare the retrieval profiles with GDAS and COSMIC data.

(2)Find out the correlation between real observed MSU and AMSUA level 1B data by
Simultaneous Nadir Observation (SNO) matchup data.

(3)Do preliminary study for 30 years global temperature tendency by MSU & AMSUA
1DVAR retrieval.
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Management of the Climate Prediction Program for the Americas
A. Mariotti; (NOAA Collaborator: J. Huang) - AMAMMCPPA11

Background: Scientific Problem, Approach and Progress Report

During the reporting period the PI contributed to the Management of NOAA/Climate
Program Office's Climate Prediction for the Americas (CPPA) and Climate Test Bed
Program working together with the Program Manager Jin Huang. All tasks set for this
project period were successfully accomplished. Since the PI has left the project and begun
employment as a civil servant, this will constitute the final report on this project.

Major tasks and achievements are relative to Fiscal Years 2009 and 2010 (FY09 and FY10),
these include:

e Management of on-going projects

e Selection of Program's new Projects

e Synthesis of Program’s achievements

e Dissemination of Program’s achievements

¢ Communication with NOAA and other Agencies/Programs

Management of on-going projects
The PI managed on-going projects, monitoring and assessing progress, and arranged for
the continuation of funding in FY09. This task involved:

e requesting and analyzing progress reports
e writing a funding recommendation regarding each project

In this activity the PI interacted with the scientific community to refine the information
submitted in the progress reports; and with the NOAA Grants Analysts to initiate the
"continuation” actions to administer the funds.

She also helped in defining budgets requirements and plans.

Selection of New FY10 Projects
The PI helped in the selection of new projects to be funded by the CPPA and CTB programs
in FY10. This activity involved:

e identifying research priorities

e organizing the review process for the selection of new projects (review Letters of
Intent, organizing mail and panel reviews)

e contributing to the decision making process
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Synthesis of CPPA’s achievements
As part of the annual synthesis of Program’s achievements, the PI:

e wrote an internal report
¢ maintained a publication list for the Program

All these efforts contributed to monitor the progress of the CPPA projects in the various
research areas and to identify knowledge gaps and future directions.

Dissemination of CPPA achievements

The PI contributed to the preparation of major Program's presentations. In order to make
CPPA information available to the public, the PI worked in close collaboration with a web-
developer to make information regarding the CPPA projects accessible on-line. This web-
page continues to be a resource widely used by the research community and other program
managers to learn about the CPPA program. In particular, all projects since Fiscal Year
2004 are now listed on the web and linked to files describing their goals and achievements;
the CPPA publication list is also on-line and up-to-date; a section dedicated to research
"Highlights" is being used as a vehicle to readily publicize information about major CPPA
achievements. The PI disseminated CPPA achievements via the quarterly CPO Newsletter
and the Climate Change Science Program publication "Our Changing Planet".

Communication with NOAA and other Agencies/Programs

The PI has participated in NOAA/CPO internal meetings and helped the Program Manager
respond to upper management requests for information. She also participated in relevant
United States Global Change Research Program inter-agency meetings.
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CICS Marine Phenology
P. Arkin, M. Sapiano; (NOAA Collaborator: C. Brown) - MSMS_PHEN10

Background: Scientific Problem, Approach, Proposed Work

Climate change affects the timing and magnitude of numerous environmental conditions,
such as temperature, wind, ocean circulation, and precipitation. Amongst other
repercussions, such changes in the environment will lead to a response in marine
ecosystem productivity manifested by changes in the timing and magnitude of
phytoplankton biomass and primary production. In addition to establishing a baseline from
which to assess any future changes, the proposed research will describe the timing of
phytoplankton biomass and relate these changes to physical oceanic variables and assess if
any trends over the past decade are present. This will lead to a better understanding of the
critical factors that link climate change to the response of marine ecosystems on a regional
and global scale and provide insights on the potential impact on the carbon cycle.

These research activities are paid in part by the NASA Ocean Biology & Biogeochemistry
Program funding directed to the University of Maryland. Unfortunately, the total amount of
funding requested in the proposal was not granted by NASA, and equipment and travel
allowances were curtailed severely to the detriment of the project. To augment NASA
funding for the project and its CICS members - Dr. Mathew Sapiano and Ms. Stephanie Uz -
additional funding to enable successful completion of the project was acquired.

Accomplishments

In the past year, we extended our preliminary work that that presented a statistical
technique for modeling phytoplankton blooms in the North Atlantic using SeaWiFS data
(Vargas et al,, 2009). We have extended this technique to the global domain and higher
temporal and spatial resolution and have replicated the analysis using MODIS Aqua data.
The analysis has been updated to use the most recently processed SeaWiFS and MODIS
datasets. Daily estimates of chlorophyll concentrations dating from September 1997 to July
2007 with a spatial resolution of 1° were generated from daily, 1/12° SeaWiFS chlorophyll
concentrations over the global ocean. Similar estimates where used from MODIS from July
2002 to June 2010. The time series of chlorophyll at each grid box in the study area is
modeled using a Gamma Generalized Linear Model (GLM). GLMs are a powerful regression
tool that allow for modeling and hypothesis testing for a range of non-Gaussian
distributions. Variables were added to the model to represent a linear time trend, the
annual cycle and linear time trends in the annual cycle. First and second order sinusoidal
shapes were used to represent the annual cycle. In all, eight different models forms were
tested which allow for various kinds of shapes in the annual cycle as well as trends in some
of the parameters of the statistical model.
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Amplitude

Figure 1. Amplitude and phase of sinusoidal model for annual cycle fitted in Generalized Linear Model for
chlorophyll from SeaWiFS 1 degree daily data. Grey color denotes areas where no annual cycle was found.

We are currently preparing a manuscript detailing the analysis and comparing the results
for SeaWiFS and MODIS. Figure 1 shows the amplitude and phase of the annual cycle fitted
in the model that will be explored in the manuscript.

Planned Work

We have two objectives for the coming year. Our first is to complete and the manuscript
describing the GLM model fitted globally and present it at national conferences and to
submit it for publication in a peer-reviewed journal.

The second and principal objective is to develop and fit the GAM model to both SeaWiFS
and MODIS data in order to accurately depict changes in the shape of the annual cycle and
thus changes in the phenological markers is the main task for the coming year. GAMs,
which naturally handle non-Gaussian distributed data in a similar way to GLMs, also allow
for the use of a range of shapes as the explanatory variables. Careful selection of these
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shapes will allow for accurate modeling of the phenology of phytoplankton biomass. Such
models can also be used to investigate the effects of other variables (such as ENSO) on the
shape of the annual cycle, and thus on the phenological markers.

Publications & Presentations
None

References

Vargas M., Brown C.W. & Sapiano M.R.P. (2009). Phenology of marine phytoplankton from
satellite ocean color measurements, Geophys. Res. Lett., 36, L01608,
doi:10.1029/2008GL036006.
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A Prototype STAR Precipitation Product Validation Center

John Janowiak and Daniel Vila; (NOAA Collaborators: R. Kuligowski & L. Zhao) -
DVDV_STAR10

Background: Scientific Problem, Approach, Proposed Work

A prototype system has been developed with input from STAR scientists to evaluate
operational NESDIS precipitation products - particularly those that are generated from the
NOAA-19 and METOP-A platforms, and to analyze the results of these evaluations. This
effort is conducted by comparing instantaneous precipitation estimates from individual
satellite swaths with hourly radar data (NCEP “Stage IV” mosaic) over the US. We also
evaluate NESDIS precipitation products over South America, where daily rain gauge data re
used as the reference standard. These evaluations are done within two weeks after the end
of each meteorological season (Dec-Feb, Mar-May, etc.) and the results are disseminated
via a web page: http://cics.umd.edu/~johnj/STAR/html/MAIN_page.html. In addition, we
perform evaluations to assess the performance of new or updated algorithms, as request to
do so by the PREPOP.

Accomplishments

Quarterly evaluations of the MiRS, MSPPS, Hydroestimator, and SCaMPR precipitation
products were performed for the DJF 2009-2010, MAM 2010, JJA 2010, and SON 2010
seasons. The web pages were updated to include the statistical information that was
generated by the evaluation process, and the appropriate STAR scientists were notified
when the seasonal evaluations were completed.

In addition to the routine seasonal evaluation, we were requested by the PREPOP to
conduct an evaluation of the precipitation algorithm for NOAA-15 that required
modification due to a channel failure on the AMSU-B instrument aboard that spacecraft.
This evaluation was conducted by comparing the precipitation estimates among the
modified NOAA-15 algorithm, the modified algorithm for NOAA-18, and the operational
NOAA-18 algorithm. The evaluation was performed as described because all AMSU-B
channels aboard the NOAA-18 spacecraft were functioning properly and because the
equator crossing times of the two spacecraft were within 1-2 hours of each other. Briefings
were made to the PREPOP regarding this evaluation in Dec
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Figure 1. Plots of accumulated precipitation (and differences from hourly ground radar estimates) during the
March 3-14, 2011 period for a modified NOAA-15 algorithm (“N15_new”), modified NOAA-18 algorithm
(“N18_new”) and the operational NOAA-18 algorithm (“N18_ops”). The hourly radar-satellite matchups were
made separately for NOAA-15 and NOAA-18 to accommodate the difference in equator crossing times of the
two spacecraft.

Figure 1 shows the accumulated precipitation and the differences from hourly ground
radar estimates) during the March 3-14, 2011 period for a modified NOAA-15 algorithm, a
modified NOAA-18 algorithm and the operational NOAA-18 algorithm. Note that the hourly
radar-satellite matchups were made separately for NOAA-15 and NOAA-18 to
accommodate the difference in equator crossing times of the two spacecraft. The following
conclusions were drawn based on a statistical comparison among these data:

e Spatially, all 3 satellite estimates exhibit very similar patterns and, in general, they
underestimate precipitation (relative to radar) in the eastern 1/3 of the nation and
overestimate in much of the West.

e Histograms of precipitation rates in the 0.5 to 2 mm hr-1 range during the
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March 2011 case are very similar to the Nov 2010 data, with very good agreement
among the satellite estimates and with the radar data in the 1.25 to 2 mm hr-1
range.

e Histograms of precipitation rates in the 2 to 5 mm hr-1 range during the
March 2011 period for the modified NOAA-15 algorithm are closer to the radar data
than the NOAA-18 algorithms.

e For precipitation rates of 10 to 20 mm hr-1, the modified NOAA-15 results
are in very good agreement with the radar data (particularly for rates in the 10-15
mm hr-1 range).

e All of the satellite estimates exhibit considerably more events with precipitation
rates of 25 to 30 mm hr-1compared to radar - although this may be because the
radar data are integrated hourly data while the satellite estimates are ‘snapshots’

In essence, the differences among the algorithms are essentially indistinguishable from
differences due to temporal mismatches in the data and to ambiguities in the radar
estimates that were used as the reference standard.

Publications
None
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A Prototype STAR Precipitation Product Validation Center over South
America

Daniel Vila; NOAA Collaborator: Ralph Ferraro - DVDV_CALVA11

Background

This proposal is focused in the development of a prototype system along with STAR
scientists to evaluate operational NESDIS precipitation products - particularly those that
are generated from the NOAA-19 and METOP-A platforms - and in an in-depth manner, and
to analyze the results of these evaluations and condense the analysis into quarterly reports
that will be directed to appropriate NESDIS personnel. This approach is providing valuable
input to the algorithm developers because the evaluation is conducted by parties that are
not involved with the algorithm development. On the other hand, the users of satellite
rainfall estimated are also beneficiated. We use the leverage of our in-depth experience
with evaluating precipitation products due to our involvement in the International
Precipitation Working Group (IPWG), and propose to conduct the evaluations in much
more depth and detail than is presently done within IPWG. This part of the report is focus
exclusively on satellite products over South America. These products include MIRS, MSPPS,
CMORPH and the HydroEstimator. This proposal aims to regionalize the validation process
for regions with similar characteristics expand the array of statistics and provide sub-daily
analyses where possible, and to synthesize the validation statistics to provide concise,
meaningful and useful interpretations of algorithm performance.

Accomplishments

In the reporting period, maps of statistics over every season (DJF, MAM, JJA and SON) have
been constructed so that depictions of the geographical variations of a statistic can be
conveyed. For example, in Figure 1 we show the temporal correlation of daily precipitation
over the September 2010-December 2010 period for various estimation techniques with a
daily rain gauge analysis. Such a representation clearly shows the geographic variation of
correlation with the rain gauge analyses and among the various techniques. During the
southern hemisphere spring, the onset of the rainy season over southern South America,
high correlations are observed over northeastern Argentina, Paraguay, Uruguay and
southern Brazil, where the convection activity is enhanced, while over northeastern Brazil
the correlation coefficient is very low due to the lack of precipitation during this period of
the year. It's noticeable the lack of rain gauges in real time (this analysis is done in near real
time) over the Amazonian region.
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Period: 2010/08/01 - 20101 1/30
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Figure 1. Temporal correlation of daily precipitation during September-December 2010 for various satellite-
derived and numerical model forecasts with daily rain gauge analyses over south America

64



& y -~
& C o - 3
E ; =

T Cooperative Institute for Climate and Satellites Scientific Report

The depiction of statistics in time series form is a powerful way to portray the evolution of
performance as well as to compare the performance among techniques (Figure 2). Among
them the Heidke skill score over South America shows that this parameter is highly
dependant on the date (this is a smoothed representation of that parameter) and it seems
that blended techniques like 3B42RT and CMORPH make a better work, especially at the
end of the spring and the beginning of the summer season.

Period: 2010/09/01 - 2010/11/30
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Figure 2: Time series of Heidke skill score over South America during September-December 2010 for
various satellite-derived and numerical model forecasts with daily rain gauge analyses.

Presentations

Lima W.,, E. Vendrasco; D. Vila; C. Angelis; ]. Janoviak, 2010: Avaliacao de Diferentes
Métodos de Estimativa de Precipitacao sobre América do Sul. Poster presentation at
the Brazilian Meteorology Association Meeting on 13-17 September 2010 in Belem,
PA (available in Portuguese)

Vila D. and |. Janowiak, 2010: Rainfall Retrieval Validation over the Americas: The STAR
Precipitation Validation Center. Poster presentation at IPWG workshop in Hamburg,
Germany on 11-15 October 2010.
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South Asian Regional Reanalysis
Sumant Nigam; (NOAA Collaborator: Chet Ropelewski) - NSNS_SARR10

Project completed - final report provided to NOAA Climate Program Office.
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CIRUN: Climate Information Responding to User Needs
A. Busalacchi; (NOAA Collaborator: E. Locklear) - PAPACIRUN10

Background: Scientific Problem, Approach, Proposed Work

Major climate change is upon us, and the next 50 years will see dramatic and rapid changes
in our environment. The impact will be international, where population migrations in the
many tens of millions are a real possibility, and on almost every sector of our economy.
Through CIRUN the University of Maryland is working with partners to mobilize a national
effort to build the capacity to predict these changes in advance on time scales of seasons to
decades, and to convert these predictions into information that government and industry
can use to plan and adapt. This will open many new opportunities, as the effort will require
significant new research in computation, visualization, modeling and earth science.

Accomplishments

Dr. Betty Dabney, UMD School of Public Health is leading the planning of a CIRUN
workshop on water borne diseases under climate change. Members of the organizing
committee include Juli M. Trtanj, Program Director, NOAA Oceans and Human Health
Initiative/NOS, John Balbus/NIH, and Jonathan Patz/U. Wisconsin. The Workshop will
focus on physical climate science, human health, and policy implications and information
needs of waterborne infectious diseases in a changing climate. Regional case studies:
Chesapeake Bay, Great Lakes, and Puget Sound are being considered. The Workshop will be
held during the Spring 2011 time frame.

Dr. Tony Janetos, Director of the JGCRI is planning a CIRUN workshop on the management
of public lands under a changing climate.

A nationwide faculty search for the position of CIRUN Director continues.
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Investigations over Arctic Sea Ice using Satellite and Aircraft Altimetry
Sinéad L. Farrell; (NOAA Collaborator: Laury Miller) - SFSFFIOASI11

Background

Sea ice mass balance and thickness are leading indicators of the state of the climate system.
The ongoing loss of Arctic sea ice has serious implications for the polar environment and
climate. Recent satellite passive microwave data show that Arctic sea ice extent is now
declining at a rate of -11% per decade and an historical minimum sea ice extent was
recorded in September 2007. Satellite altimeter observations of sea ice freeboard also
indicate a decrease in the thickness of the pack over the last five years, and highlight in
particular the loss of the thickest, multiyear ice. Continuous monitoring of Arctic sea ice
using satellite and airborne altimetry is necessary to determine whether these
observations are part of a sustained negative trend in Arctic ice thickness, or reflect
natural, interannual variability. Furthermore it is essential to validate the measurement
capabilities of satellite altimeters via independent aircraft and field data. The goal of this
investigation is to assess how well Arctic sea ice elevation and ice thickness can be mapped
using satellite altimeters on board the ICESat, Envisat, CryoSat-2 and ICESat-2 satellites.

Accomplishments

The main accomplishment during this reporting period was the analysis of data collected
during the Canada Basin Sea Ice Thickness (CBSIT) experiment. The CBSIT experiment was
conducted jointly by NOAA and NASA in April 2009, during the Operation Ice Bridge (OIB)
mission, and included an over-flight of the Danish GreenArc Ice Camp north of Greenland,
where in situ field measurements of sea ice and snow thickness were acquired. This
experiment was designed to sample the thickest ice of the Arctic Ocean and presented the
first opportunity to compare the IceBridge airborne measurements with coincident in situ
data. Aircraft laser altimetry measurements of sea ice elevation, and radar measurements
of snow thickness, were used to estimate sea ice freeboard and ice thickness. Comparisons
with spatially and temporally coincident in-situ ground measurements allowed us to
validate the accuracy and precision of the aircraft data. We found that IceBridge data can
provide precise measurements of snow and ice thickness, particularly over level ice (Figure
1a). The mean snow and ice thicknesses derived from the airborne dataset agree with in
situ measurements to within 0.03 m (Figure 1b). Results of our analyses were submitted to
IEEE Trans. on Geoscience and Remote Sensing (Farrell et al,, 2011a) and are currently
undergoing review. In addition we presented aspects of this analysis at recent IceBridge
science team meetings (Farrell et al, 2011c; Kurtzetal,, 2011; Farrell etal,, 2010c) and the
American Geophysical Union Fall Meeting (Kurtz et al., 2010).
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The second major accomplishment was the analysis of early CryoSat-2 data, led by the task
leader’s colleagues at the NOAA Lab. for Satellite Altimetry (L. Connor and D. McAdoo).
Twelve days after the launch of CryoSat-2 on April 20, 2010, a 670-km long underflight of a
CryoSat-2 ground-track was conducted in the northernmost Arctic Ocean during the OIB
Arctic 2010 campaign. Airborne laser altimetry data, digital imagery and radar altimetry
were collected with temporally and spatially coincident CryoSat-2 SAR-mode SIRAL data.
We performed an initial assessment of the CryoSat-2 and coincident airborne data for the
identification of leads and floes in both datasets. Discrimination between leads, floes and
ridges, as well as identification of recently refrozen leads in the CryoSat-2 SIRAL data is the
first step towards precise estimates of sea ice freeboard. Our preliminary results were
presented at both a recent CryoSat-2 workshop (Connor et al,, 2011) organized by the
European Space Agency (ESA), as well as at the American Geophysical Union Fall Meeting
(Connor etal.,, 2010).

Opportunities to demonstrate our research to the wider public via outreach activities
included a presentation to the Director of the NASA Science and Exploration Directorate,
(Code 600) in August 2010 (Farrell, 2010b), and more recently a guest seminar to
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undergraduate students in the Department of Atmospheric and Oceanic Science at the
University of Maryland (Farrell, 2011b). Results of a comparison between spatially
coincident ICESat laser altimetry data and measurements collected by the NASA P-3
aircraft during the NOAA Arctic Aircraft Altimeter (AAA) campaign in 2006 were presented
at the International Symposium on Sea Ice in June 2010 (Farrell et al., 2010d). We also
conducted an analysis into the sampling strategies used by current and planned airborne
and satellite laser altimeters, to assess the ability of each system to reproduce the elevation
distribution, mean freeboard, lead and ridge height of two sea ice models. We found that
the dense along- and across-track sampling of the Airborne Topographic Mapper (ATM)
scanning laser altimeter (used by OIB), and the photon counting laser system proposed for
the ICESat-2 mission, were best suited for reproducing sea surface height and sea ice
elevations consistent with the model data. We concluded that the proposed ICESat-2
instrument would offer some considerable improvements over its predecessor ICESat
(Farrell et al., 2010a).

Planned work

The OIB Mission, which commenced in 2009 after the conclusion of ICESat operations, is
due to continue monitoring critical regions of the Arctic sea ice pack until the launch of
ICESat-2 in 2016. Ongoing work to be completed under this project will be to obtain,
process, and analyze data collected during the Operation IceBridge 2010 and 2011 Arctic
sea ice campaigns, in conjunction with the acquisition and synthesis of the various
complimentary satellite and in situ field data. During the BEaufort Sea Ice Experiment
(BESIE) conducted in March 2011 a field experiment in the Beaufort Sea region of the
Arctic was conducted. The primary aim was to improve our understanding of the
distribution of snow cover on sea ice, determine the accuracy of aircraft and satellite
measurements of snow depth and sea ice thickness. Field activities included a detailed
ground survey where in situ measurements of sea ice freeboard, thickness, snow depth and
density we collected. A comparative analysis of sea ice and snow thickness distributions
derived from coincident satellite, airborne, and in situ data will be performed. These
studies will further improve our understanding of new sensors such as CryoSat-2’s SIRAL
radar altimeter.

Journal Publications

Farrell, S. L., N. Kurtz, L. Connor, B. Elder, C. Leuschen, T. Markus, D. C. McAdoo, B. Panzer, J.
Richter-Menge, and J. Sonntag (2011a), A First Assessment of IceBridge Snow and
Ice Thickness Data over Arctic Sea Ice, IEEE Transactions on Geoscience and Remote
Sensing, submitted.

Farrell, S. L., T. Markus, R. Kwok, L. Connor (2010a), Laser Altimetry Sampling Strategies
over Sea Ice, Ann. Glaciol., 52(57), 69 - 76.
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Presentations (April 1, 2010 - March 31, 2011)

Farrell, S.L. (2011b), AOSC 401: Global Environment, Aspects of the Cryosphere: Sea Ice and
Snow, Guest Lecture for Prof. Zhanqing Li, Dept. of Atmospheric and Oceanic
Science, University of Maryland, College Park, MD, 1 April 2011.

Connor, N,, Laxon, S., McAdoo, D., Farrell, S., Ridout, A., Cullen, R,, Francis, R., Studinger, M.,
Krabill, W., Sonntag, J., Leuschen, C. (2011), A comparison of CryoSat-2 and
ICEBridge Altimetry from April 20, 2010 over Arctic Sea Ice, 2nd CryoSat
International Workshop, ESA/ESRIN, Frascati, Italy, 1 - 3 February 2011.

Farrell, S. L., N. Kurtz, D. McAdoo, T. Markus (2011c), Sea Ice and Snow Thickness
Observations via Airborne Altimetry - Bridging the Gap between NASA Satellites,
IceBridge Science Team Meeting, NASA Goddard Space Flight Center, 20 - 21
January 2011

Kurtz, N,, S. L. Farrell (2011), Operation IceBridge (OIB) Observations of Sea Ice and Snow
Thickness, Sea Ice Thickness Observations Workshop, NASA Goddard Space Flight
Center, 19 January 2011

Kurtz, N. T., S. L. Farrell, T. Markus, D. C. McAdoo (2010), Snow and sea ice thickness
measurements from Operation IceBridge: bridging the past, present, and future,
Abstract C21D-03, presented at the 2010 American Geophysical Union Fall Meeting,
San Francisco, Calif,, USA, 13-17 December 2010.

Connor, L. N,, S. Laxon, D. C. McAdoo, S. L. Farrell, A. Ridout, R. Cullen, R. Francis, M.
Studinger, W. B. Krabill, J. G. Sonntag (2010), A first comparison of CryoSat-2 and
ICEBridge altimetry from April 20, 2010 over Arctic Sea Ice, Abstract C41A-0506
Poster, presented at the 2010 American Geophysical Union Fall Meeting, San
Francisco, Calif., USA, 13-17 Dec. 2010.

Farrell, S. L. (2010b), The Sea Ice Component of Operation Ice Bridge, NASA Science and
Exploration Directorate (Code 600) Director’s Seminar, NASA Goddard Space Flight
Center, Greenbelt, Maryland, 06 August 2010.

Farrell, S. L., N. Kurtz, T. Markus, D. McAdoo, L. Connor, R. Kwok, ]. Richter- Menge, B. Elder,
M. Hofton, B. Blair, W. Krabill, ]. Sonntag, C. Leuschen, B. Panzer (2010c),
Preliminary Arctic Sea Ice Results - April 2009 Campaign, IceBridge Planning
Meeting, University of Washington, Seattle, Washington, June 2010.

Farrell, S. L., Connor, L., D. C. McAdoo, T. Markus and ]. Richter-Menge (2010d), Validation
of Laser and Radar Altimetry over Arctic Sea Ice, International Symposium on Sea
Ice in the Physical and Biogeochemical System, Tromsg, Norway, June 2010
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Global Precipitation Analysis Development and Climate Diagnhostic
J. Janowiak; (NOAA Collaborator: W. Higgins) - JJJJ_.PREC10

Background: Scientific Problem & Approach

The Climate Prediction Center (CPC) of NCEP/NWS/NOAA assesses and predicts short-
term climate variability and its impact on the U.S. The complex nature of the global climate
system, and the requirement for continuous improvement in CPC capabilities, makes the
conduct of ongoing collaborative developmental research imperative. This task includes
activities of the PI and his colleagues at CICS that range from providing validation
information about satellite-derived and model forecasts of precipitation to streamlining
CPC’s operational processes, and which contribute to the advancement of the goals of CPC.

Accomplishments

During the past year, the PI has continued to collaborate with CPC staff in a number of
monitoring and diagnostic roles, particularly involving precipitation estimation, analysis,
and validation. These include validating numerous satellite-derived estimates and NWP
forecasts of precipitation over the U.S. To that end, plots such as displayed in Figure 1,
which summarize the performance of precipitation estimates from numerous satellite
algorithms and from the NOAA/NCEP GFS model have been produced and disseminated to
technique developers to help them improve their products. In addition, collaborative work
with CPC and international scientists to assess the ability of numerical model weather
predictions to characterize variations that are associated with the Madden Julian
Oscillation (MJO) phenomenon was completed and published. The PI also continued his
collaboration in an effort to advance the accuracy of high time/space resolution global
precipitation analyses, and has served as liaison between CPC and ESSIC/CICS.

Planned Work

The PI will continue to work with CPC personnel on the development and application of
satellite-based precipitation analyses. He will also maintain and extend his validation
activities over the US and maintain the US validation web site.

Publications

Janowiak]. E., P. Bauer, W. Wang, P. A. Arkin, and ]. Gottschalck, 2010: An Evaluation of
Precipitation Forecasts from Operational Models and Reanalyses Including
Precipitation Variations Associated with MJO Activity. Mon. Wea. Rev., 138, 4542-
4560, doi:10.1175/2010MWR3436.1

Arkin, P. A., T. M. Smith, M. R. P. Sapiano, and J. Janowiak, 2010: The observed sensitivity of
the global hydrological cycle to changes in surface temperature. Environ. Res. Lett. 5
035201 doi: 10.1088/1748-9326/5/3/035201
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Sapiano, M.R.P,, ].E. Janowiak, T.M. Smith, P.A. Arkin, P. Xie, and H. Lee, 2010: Corrections
for Temporal Discontinuities in the OPI. J. Atmos. Oceanic Technol., 27, 457-469.

DJF_2010

—  HydroE SCoMFR MSFFS MRS FERSRN CMORFHR 3842RT GSMoF  GFT GFS

Prebablility of Detection False Alarm Ratio

i

Figure 1. The best performing precipitation estimates for several statistics during the December 2010 to
February 2011 period. Each color represents the technique that performed best at a given location for the
season.
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Prototype development of a microwave radiometer simulator for land
surface and precipitation characterization

Eric F. Wood; (NOAA Collaborator: Ralph Ferraro) - EWPRINC11

Background

The poor progress in developing algorithms to characterize land emissivity has limited the
assimilation by weather forecast models of space-borne microwave radiometers and
sounders over land, especially at lower microwave frequencies. This has also impacted the
development of advanced satellite precipitation retrieval algorithms. The project brings
together an inter-disciplinary team for an exploratory effort in developing a land-to-space
microwave emission forward modeling capability. The goals of the one-year project are (i)
to evaluate the Community Radiative Transfer Model (CRTM) ability to characterize surface
emissivity, clouds and precipitation when compared to satellite-based observations and
retrieved microwave products from selected case studies, and (ii) to assess the feasibility of
developing a microwave radiometer forward model based on a coupled modeling package
(e.g. WRF-CRM/Noah/CRTM). In the exploratory project, an uncoupled analysis will be
done where Noah LSM will be run off-line using NLDAS forcings with the atmospheric
variables based on either satellite retrievals (e.g. AIRS) or NWP models (e.g. NARR).

The project will utilize the extensive data base at CREST/CUNY of satellite observations of
surface emissivity, surface temperature, cloud and atmospheric water and temperature
profiles. This data base will be used to select case studies that span conditions that will
include clear sky, non-precipitating clouds, precipitating warm clouds and precipitating
cold clouds. Snow covered conditions aren’t included at this stage. The surface hydrologic
conditions will utilize NCEP’s Noah LSM, which solved the surface energy and water
budgets and provides surface temperature and soil moisture as prognostic variables.
These can be used in the CRTM to predict surface emissivity, which will be compared to
observed values from CUNY’s data base.

Accomplishments

The project has installed the Joint Center for Satellite Data Assimilation, JCSDA microwave
emission and radiative transfer model, CRTM at Princeton. As a first step, we are validating
CRTM for the atmospheric radiation part for both clear sky and cloudy condition