GEO Task ST-09-02, Activity 3.3: Showing GEOSS at work

Examples of how GEOSS serves S&T communities in their work

Author: Mitchell W. Moncrieff 

SBA(s)/Overarching activity: 

The example is directly associated with three of the nine societal benefit areas: climate, weather, and water,  and indirectly to agriculture and disasters benefit areas. 


GEO Work Plan Task(s): 

CL-07-01: Seamless Weather and Climate Prediction System

Title of Example:

Year of Tropical Convection (YOTC) 

Contact person for the example (including e-mail address):

Dr. Mitchell W. Moncrieff, NCAR Earth System Laboratory, National Center for Atmospheric Research (NCAR), 1850 Table Mesa Drive, Boulder, Colorado 80305, USA (moncrief@ucar.edu)

Description of Example (max. 200 words):

Within the 10-year implementation of GEOSS, a paradigm change is needed in how moist processes are represented in climate models, especially precipitation as a vital element of all the societal benefit areas.  Observations from satellites and field experiments show that organized multiscale cloud systems provide a large fraction of precipitation in the tropics. Moreover, tropical convection generates planetary waves that affect weather and climate around the world.  Convective organization, which depends critically on the thermodynamic and kinetic state of the atmosphere and on interaction with atmospheric waves, is fundamental to the water and energy cycles, the variability of weather and climate, and the intensity of floods and storms. This complexity is not adequately represented by the parameterizations of physical processes in our weather and climate prediction systems. This greatly limits our ability to accurately predict important phenomena such as hurricanes, tropical intraseasonal oscillations and the monsoons whose effects on precipitation directly impact half the world’s population.  It will be impossible to understand climate change, predict climate on regional-to-global scales or determine how the water cycle will vary in a warmer world without addressing these challenges.  Towards that end, YOTC is an integrative cross-cutting project designed to engage advances in computation, observation, numerical prediction and atmospheric physics. 

Science and Technology communities involved (max. 100 words):

· Observation: In-situ, airborne and space-based observations on  both process-oriented and long-term bases

· Computation: Top-end computers, advanced visualization, data storage and dissemination; high-resolution weather prediction systems;  advanced data-assimilation methods; cloud-system resolving models; high-resolution climate models, including coupled models 

· Theory: Dynamical models of atmospheric convection

Added Value of GEOSS for S&T communities (max. 200 words):

The YOTC database provides the most complete record of the global atmosphere presently in existence for a 2-year period, namely May 2008-April 2010. The ECMWF global prediction system database includes a full global analysis, forecasts and special diagnostics at a mesh-size of 25 km (15 km from mid-January 2010). The NASA-GMAO and NOAA/NCEP GFS databases are also available. A satellite data dissemination system, based on the NASA Giovanni framework developed for TRMM and CloudSat has been adapted for multi-platform usage, notably for the A-train data. The YOTC research agenda is focused on atmospheric motion systems that present a long-standing challenge for global weather and climate models, such as tropical intraseasonal variability, the world’s monsoon systems, easterly waves and tropical cyclones, and tropical-extratropical interaction. The databases are freely available to the community subject to a minimal acknowledgement.

Relation to Task motivation:

[ x  ] Connect disciplines to address the complex issues of the global integrated Earth system; 

[ x  ] Improve interoperability between global observing systems, modeling systems, and information systems; 

[ x ] Facilitate data sharing, data archiving, data dissemination, and analysis; 

[ x ]  Optimize recording of observations, assimilation of data into models, and generation of data products to improve understanding of the global integrated Earth system for prediction of environmental phenomena; 

[ x] Enhance value of global observations from individual observing systems through their integration in the societal benefit areas; and 

[ x ] Harmonize well-calibrated, high-accuracy, stable, sustained in-situ and satellite observations of the same variable recorded by different sensors and different agencies.

Comments  (max. 50 words): The YOTC project contributes to all of the above. Its research agenda is focused on issues that are fundamental barriers to the prediction of climate and weather, and understanding the water cycle that are not only important elements of Earth-system science but also have practical societal relevance.

Relation to the STC Paper *) (max. 200 words): 

The STC paper “The Role of Science and technology in GEOSS” calls for  international,  integration, cross-cutting and inter-agency collaboration. Involved are in-situ, airborne, and space-based observations; data integration and information fusion; development of models; the effective use of global and regional products; and fundamental research. All of these elements are essential to enable creative application of  the emerging global integrated Earth observation systems.  As a joint WCRP –WWRP/THORPEX coordinated project, the YOTC project presents a focused way forward towards meeting that important objective.

*) Reference: GEO Science and Technology Committee, 2007:  The Role of Science and Technology in GEOSS. Available at http://www.earthobservations.org/documents/committees/stc/the_role_of_science_and_technology_in_geoss.pdf

