Task 19: COUPLED CHEMISTRY-CLIMATE MODELING with GEOS-CCM

ATR: Steven Pawson

Period of Performance: January 1, 2009 – June 30, 2011

Subtask A

This sub task will support the chemistry-climate modeling collaboration between GMAO and Code 613.3 as we transition from “Version 1” of the model (using stratospheric chemistry) to “Version 3” and beyond, when the focus will move to the troposphere.  The work will continue to exploit ESMF frameworks as chemical modules are implemented and tested.  A focus will be on development and implementation of a fast version of the GMI COMBO chemistry code into GEOS-5 and will also support coupling of this chemistry code to the GOCART aerosol modules.  Steps will also be taken to combine the chemistry simulations with a coupled ocean in coordination with civil service staff in GMAO.  Multi-decadal and eventually multi-century simulations will be conducted; data will be archived and documented, with distribution to collaborators in the international science community.  Versions of the coupled chemistry model will be adopted, as needed, for support of atmospheric chemistry missions, including evaluation runs for prior field experiments.       

Deliverables: Documented and tested model code, along with simulations using this code.  Code will be maintained in the CVS repository designated by civil service staff.  Results from simulations will be visualized for scientific presentations and peer-reviewed publications as specified by civil service staff.

Subtask B

This subtask will support the GMAO’s contributions to the NASA Surface Flux Pilot project. 

Ensembles of atmospheric CO2 simulations will be produced using GEOS‐5. One 1/2° resolution reference run will be accompanied by ten simulations with perturbed physical parameters. All runs will include fossil fuel emissions and four representations (two ocean combined with two land estimates) of computed fluxes, provided by other participants in the pilot project. The ensembles will show how surface flux uncertainty and transport error impact atmospheric CO2 concentrations.

The modeled atmospheric CO2 concentrations, based on CO2 flux maps for one year April 2009‐April 2010, will be compared to space‐based observations of partial‐ and total‐column CO2 to evaluate the consistency between surface flux estimates and atmospheric observations, given the spread in the ensemble. These model estimates will be used alongside NASA’s ACOS total‐column CO2 retrievals from the GOSAT instrument radiance measurements, and partial‐column CO2 retrievals from thermal infrared radiances (e.g., TES).
Surface exchanges, specifically of carbon [CO2, CH4, CO] and nitrogen species, will be calculated using bottom-up (based on ocean and land analyses performed by other pilot project participants) and provided as boundary conditions to the ensemble of atmospheric CO2 simulations.

Deliverables: The contractor will be responsible for assembling and documenting the fossil fuel emissions and the surface flux estimates used for the ensemble simulations. This boundary information, the experiment configurations, the progress of the experiments and any evaluation of the simulations will be posted on the web, either internal to the pilot project or on the Internet, as specified by the ATR. Simulation results will be made available to the pilot project participants through a data portal in the NCCS.
TASK DOCUMENTATION REQUIREMENTS/DELIVERABLE ITEMS

All subtasks will provide software/algorithm documents and user guides in conformance with GMAO guidelines as appropriate.  Additional information is given in the description of work to be performed.  

QUALITY ASSURANCE REQUIREMENTS

Minimum: Meets technical target for deliverables less than one week after expected completion date 75% of the time. 

Target: Meets technical target for deliverables less than three days after expected completion date 90% of the time.  

Maximum: Meets technical target for deliverables on expected completion date 100% of the time.  

Yearly TRAVEL REQUIREMENTS

AGU Meeting : one person, six days

Additional domestic trips:

· one trip, three days’ duration for a domestic scientific meeting

· one trip, up to 5 days’ duration for surface carbon flux pilot project coordination (destination TBD)

