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TITLES AND ABSTRACTS
Title: Understanding Sea Level Changes
B. F. Chao (Space Geodesy Branch, NASA Goddard Space Flight Center, 
Greenbelt, MD 20771, USA. <chao@bowie.gsfc.nasa.gov>)
ABSTRACT
Today more than 100 million people worldwide live on coastlines within one meter of mean sea level; any short-term or long-term sea level change relative to vertical ground motion is of great societal and economic concern. As paleo-environment and historical data have clearly indicated the existence and prevalence of such changes in the past, new scientific information regarding to the nature and causes and a prediction capability are of utmost importance for the future. The 10-20 cm global sea-level rise recorded over the last century has been broadly attributed to two effects: (1) the steric effect (thermal expansion and salinity-density compensation of sea water) following global climate; (2) mass-budget changes due to a number of competing geophysical and hydrological processes in the Earth-atmosphere-hydrosphere-cryosphere system, including water exchange from polar ice sheets and mountain glaciers to the ocean, atmospheric water vapor and land hydrological variations, and anthropogenic effects such as water impoundment in artificial reservoirs and extraction of groundwater, all superimposed on the vertical motions of solid Earth due to tectonics, rebound of the mantle from past and present deglaciation, and other local ground motions. As remote-sensing tools, a number of space geodetic measurements of sea surface topography (e.g., TOPEX/Poseidon, Jason), ice mass (e.g., ICESat), time-variable gravity (e.g. GRACE), and ground motions (SLR, VLBI, GPS, InSAR, Laser altimetry, etc.) become directly relevant. Understanding sea level changes "anywhere, anytime" in terms of climate change and interactions among ice masses, oceans, and the solid Earth, and being able to predict them, emerge as one of the scientific focuses for the next 25 years in NASA''s Earth Science Vision (ESV) study as well as the Solid Earth Science Working Group (SESWG) conclusions.
Title: Hurricane Wind Specification and Wave Forecasting

Yung Y. Chao (Oceanographer, Ocean Modeling Branch/EMC/NOAA <Yung.Chao@noaa.gov>)

Abstract

Hurricane wind fields are specified by blending wind fields obtained from NCEP’s operational AVN global atmospheric model and GFDL hurricane model.  The resulting wave forecasts are compared with observations.  Improvement in predicting hurricane generated wave fields is achieved. 

Title: The role of the Kelvin and Rossby waves in the annual cycle of the equatorial Pacific ocean circulation
Dongliang Yuan (NASA Goddard Space Flight Center <dyuan@janus.gsfc.nasa.gov>)
 ABSTRACT 
The dynamics of the annual cycle of the equatorial Pacific Ocean circulation are investigated in a hindcast study generated by the Poseidon quasi-isopycnal ocean model forced with SSM/I windstress and heat flux from a atmospheric mixed layer model. The simulated zonal currents reproduce the annual cycle in the TAO mooring measurements.  Based on the comparison, the role of the equatorial Kelvin and Rossby waves in the annual cycle dynamics is studied. The Kelvin and Rossby waves are extracted from the hindcast results and their transmission and reflection at the Pacific western and eastern boundaries are investigated and are compared with linear theory. The extracted waves show that the semi-annual oscillation of the thermocline displacement and zonal velocity in the far eastern equatorial Pacific is strongly influenced by the semi-annual oscillation in the western Pacific through the first baroclinic Kelvin waves. The semi-annual Rossby waves reflected from the semi-annual Kelvin waves at the eastern boundary, however, cannot reach the western boundary. Instead, they are overwhelmed by the annual winds in the central-to-eastern equatorial Pacific. The semi-annual oscillation of the western Pacific is a combined effect of the local monsoon and the Rossby wave forcing from the central-to-eastern Pacific.  The comparisons with the linear theory show that the reflection of the first baroclinic waves at the Pacific western and eastern boundaries is in good agreement with the linear theory. In contrast, the reflection of the second and higher baroclinic waves is in significant difference from the linear theory. The difference suggests importance of nonlinear effects in the reflection of the higher baroclinic waves at the boundaries. In particular, the nonlinearity associated with the Equatorial Undercurrent is speculated as the source of the nonlinearity.
TITLE: VORTEX ROSSBY WAVE AND ASYMMETRIC RAINBANDS IN A NUMERICAL SIMULATED HURRICANE
Xingbao Wang and Da-Lin Zhang (Department of Meteorology, University of Maryland, College Park, MD 20742, <xingbao@atmos.umd.edu>)
ABSTRACT

Although a hurricane is essentially a symmetric system, propagating and stationary spiral bands are ubiquitous asymmetric features of a hurricane. The extensive theoretical studies of vortex Rossby wave in hurricane-like vortex in recent years (Guinn and Scjubert 1993; Montgomery and Kalenbach 1997) provide deeper insight about the asymmetry dynamics in hurricane inner-core. However the vortex Rossby wave and its relation with spiral rainbands are still poorly understood in real hurricane. In this study, the vortex Rossby wave in high-resolution explicit simulated hurricane is analyzed through PV inversion technique. The relation between Vortex-Rossby wave (PV wave) and inner spiral rainbands embedded in the eyewall of hurricane is investigated.
It is found that the inner rainbands have a good correlation with PV wave within the eye-wall. The largest amplitude of PV wave is concentrated on a circular ring around the radius of maximum wind (RMW). The radial gradient of PV provides a state on which PV waves (the generalization of Rossby waves) can propagate. The PV waves propagate with a much less speed than the local tangential mean flow. This property is obviously due to the relative anticyclonic propagation of vortex Rossby wave. The vertical motion associated with PV wave coincided with the spiral rainbands. These results indicate that the vortex Rossby wave is responsible for the formation of hurricane inner-core rainbands.

TITLE: Continental-scale assimilation of satellite snow observations
Chaojiao Sun (Goddard Earth Science and Technology Center, University of Maryland, Baltimore County csun@hsb.gsfc.nasa.gov )
ABSTRACT
Snow plays an important role in the Earth’s global energy and water budgets, due to its unique qualities (high albedo, low thermal conductivity, and high spatial and temporal variability). However, the modeling and prediction of snow is difficult because of its subgrid-scale variability and errors in the forcing data. Remotely sensed observations can provide information on snow cover, snow water equivalent and snow depth, which can be assimilated into models to improve predictions of snow. 

Previous work in assimilating snow observations has typically used the direct insertion technique, which may cause excessive water fluxes due to erroneous snowmelt arising from a warm temperature bias.  Our work seeks to develop an assimilation scheme that addresses these problems.  Snow observations are assimilated into the Catchment-based Land Surface Model (CLSM), which is being used by the NASA Seasonal-to-Interannual Prediction Project (NSIPP).  
A framework to assimilate snow water equivalent into the catchment-based land surface model using a one-dimensional Extended Kalman Filter (EKF) has been developed. Results will be shown in the context of identical twin experiments. 
TITLE: Moderate Resolution Imaging Spectroradiometer (MODIS) roducts and Potential Applications for Environmental and Climatic Monitoring in China 
 Jianhe (John) Qu (Center for Earth Observing and Space Research (CEOSR), School of Computational Sciences (SCS), George Mason University (GMU), Fairfax, VA 22030-4444, USA, <jqu@gmu.edu>)

ABSTRACT
The Moderate Resolution Imaging Spectroradiometer (MODIS) is a long-term global climatic monitoring instrument on NASA, Terra (launched in December 1999) & Aqua (to be launched in 2002) satellites (Earth Observing System (EOS) mission).  It senses the Earth’s entire surface in 36 spectral bands, spanning the visible (0.415 µm) to infrared (14.235µm) spectrum, with spatial resolutions of 1 km, 500 m or 250 m, at nadir. Hence, the MODIS measurements are of interest not only to land, ocean, and atmospheric discipline research scientists, but also to application, interdisciplinary and environmental scientists. With the rapid economic developing of China, climatic and environmental issues in China also have been examined by both scientists and the government. However, because there are limited ground climatic and environmental measurements in China, especially in the China Western Region, MODIS remote sensing measurements are becoming more important for climatic and environmental monitoring. This presentation will discuss; (1) MODIS products, including MODIS direct broadcast (DB) system; (2) potential applications on climatic and environmental monitoring, such as drought detecting, dust storm monitoring, fire and smoke observing et al., using MODIS measurements; (3) MODIS applications using Geographic Information System (GIS) technology in China. Some sample MODIS images over China regions will be shown during this talk.

TITLE: Science Data Support for the Research and Applications Communities – A behind-the-scenes look at the GES DAAC’s support of TRMM
William Teng (NASA GSFC Earth Science Enterprise (GES) Data and Information Services Center (DISC), Distributed Active Archive Center (DAAC), Greenbelt, Maryland, 20771 

<teng@daac.gsfc.nasa.gov>)

ABSTRACT

Successful science data support for Earth observing satellite missions and their data systems requires a large, well-coordinated set of activities that spans more than the lifetime of the missions.  The Distributed Active Archive Center (DAAC) at the GSFC Earth Sciences Data and Information Services Center has been providing such science data support for numerous satellite missions since 1993 (e.g., TOMS, SeaWiFS, TRMM, MODIS).  These cradle-to-grave data support activities include user surveys, profiling, and requirements gathering; data ingest, validation, and archive; documentation and informational Web sites; search and order and visualization; read software and other tools; user support; value-added or customized products and services; and outreach.  The goal is to enable users to fully realize the scientific, educational, and application potential of DAAC data.  The DAAC has been helping users of data from the Tropical Rainfall Measuring Mission (TRMM), a joint U.S.-Japan mission to monitor and study tropical and subtropical rainfall systems, in achieving this goal since before the launch of TRMM on November 28, 1997.  TRMM data and information are accessible via http://daac.gsfc.nasa.gov/CAMPAIGN_DOCS/hydrology/hd_main.shtml.

One problem in providing TRMM support is that TRMM standard products (accessible via http://lake.nascom.nasa.gov/data/dataset/TRMM/index.html) are stored in the Hierarchical Data Format (HDF), one that is not generally familiar to TRMM users.  To address this problem, as well as to broaden the TRMM user base and to expand the potential types of applications of TRMM data, the DAAC has been making the capabilities of a Geographical Information System (GIS) available to TRMM users.  A GIS is a mapping software combined with a spatial database for analysis of multiple layers of information for a particular geographical location (e.g., TRMM data and the human and physical geography).  As part of its GIS effort, the DAAC has begun two initiatives to bridge the gap between TRMM data and GIS tools.  The first is the automated conversion of selected TRMM data into GIS-compatible formats, which allows users to bring a TRMM data layer directly into a GIS for analysis.  The second is making TRMM data available in formats that are compliant with current, developing interoperability standards.  Interoperability allows the seamless integration of compliant geospatial data from local or distributed sources, regardless of the original data format.  These initiatives aim to provide TRMM users easier and cheaper access to analysis tools and emerging technologies that show great potential for enhancing TRMM data analysis.

At all times, the DAAC’s TRMM support remains responsive to user needs, accommodating to unanticipated demands, and innovative in availing the users of the latest appropriate technology.  The DAAC will continue to explore ways to bring the benefits of GIS to the TRMM user and, thus, to help foster new applications of TRMM data.  Through the use of this technology, as well as other value-added data services, in the over four years of TRMM thus far, the DAAC has largely achieved the goal of enabling an increasing number and variety of users to fully benefit from the use of TRMM data in solving problems.

TITLE: Development of SAR-Derived Ocean Surface Winds at NOAA/NESDIS

Pablo Clemente-Colón1, William G. Pichel1, Frank. M. Monaldo2, Donald R. Thompson 2, and Christopher C. Wackerman 3 (1 NOAA/NESDIS/ORA Camp Springs, MD, USA                                              2 JHU/APLLaurel, MD, USA, 3 Veridian, Ann Arbor, MI, USA,<Pablo.Clemente-Colon@noaa.gov>)

The National Oceanic and Atmospheric Administration (NOAA) National Environmental Satellite, Data, and Information Service, (NESDIS) has been supporting the development of synthetic aperture radar (SAR) ocean surface wind products from RADARSAT-1 since 1998.  As part of the NESDIS Alaska Synthetic Aperture Radar (SAR) Demonstration Project (AKDEMO), an algorithm to determine wind direction from an automated analysis of wind-aligned features in the SAR imagery has been developed by Veridian. In this approach, once the local wind direction is estimated, the local radar cross-section (RCS) is calculated and used to estimate wind speed by inverting a model that predicts RCS from the local wind speed, wind direction (with respect to the SAR look direction), and the radar incidence angle.  A single wind vector (with 180o directional ambiguity) is estimated for each 32 km region over the ocean within the SAR image.  A second wind algorithm developed by the Johns Hopkins Applied Physics Laboratory (JHU/APL) uses model wind directions and a modified CMOD-4 scatterometer wind algorithm, which accounts for the HH to VV polarization ratio, to calculate high-resolution (<1 km) wind-speed estimates.  

The accuracy of these winds have been validated using NOAA buoy winds obtained predominantly along the US Atlantic East Coast as well as against a much small number of buoy wind observations in the Bering Sea and Gulf of Alaska.  When measured against NOAA buoy winds, the Veridian SAR wind vectors have an RMS difference of under 2.0 m/s. For the JHU/APL model-based winds, a standard deviation between the buoy wind speed and the SAR estimates of 1.76 m/s is found.  It is well known that wind estimates over coastal waters using scatterometers or passive microwave sensors are difficult to obtain because of land contamination due to the relatively low spatial resolution of these systems.  Since SAR can provide high resolution imagery of the surface virtually up to the shoreline, “SAR scatterometry” represents a potentially significant new technique for the measurement of ocean-surface wind fields at resolutions more than an order of magnitude finer than possible with any other existing spaceborne, in-situ, or model techniques. Recent comparisons between SAR-derived wind speed estimates and those from NASA’s QuikSCAT scatterometer collected within a few-hour time window show very close agreement between these two measurements.  Furthermore, the preliminary use of QuikSCAT wind directions in the SAR wind inversion suggests clear improvements in the retrieval of ocean surface winds.  One of the goals of the AKDEMO over the next year is to merge the Veridian and JHU/APL wind algorithms into a more robust product that will make use of the best direction information obtainable for a particular SAR scene, i.e., from SAR features, model, or scatterometers observations.  In addition, further investigation on the HH to VV polarization effect as it relates to SAR-derived winds will be undertaken after the ENVISAT ASAR data becomes available. 

