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ADD TASK SUMMARY

This base project involves the measurement of direct high-resolution air-sea fluxes on one to two cruises per year and the development of a roving standard flux measuring system to be deployed on a series of NOAA and UNOLS research vessels to promote the improvement of climate-quality data from those platforms.  The project development is the result of a recent NOAA-sponsored workshop on high-resolution marine measurements which identified the need to more efficiently utilize research vessels, including realizing their potential for the highest quality data and their potential to provide more direct and comprehensive observations. Buoys and VOS systems are required to operate virtually unattended for months, so considerations of practical issues (e.g., power availability, instrument ruggedness, or safe access) are balanced against inherent sensor accuracy and optimal sensor placement. Such information can be provided by suitably equipped research vessels (R/V). Thus, the accuracy of buoy and VOS observations must be improved and supplemented with high-quality, high time resolution measurements from the US R/V fleet (which is presently underutilized).  


With the advent of modern and accurate sonic anemometers, measurements of wind speed from ships are compromised principally through flow distortion by the structure.  Mounting locations for anemometers are a compromise between accessibility for maintenance and reducing flow distortion errors.  Corrections for flow distortion are now made using Computational Fluid Dynamics (CFD) codes run on numerical models [Moat BI, Yelland MJ, Pascal RW, et al., An overview of the airflow distortion at anemometer sites on ships 
INTERNATIONAL JOURNAL OF CLIMATOLOGY 25 (7): 997-1006 JUN 15 2005] of simplified ship structure (see Figure 1 for an example for the NOAA Ship Ronald H. Brown).  In the past, a CFD model runs were contracted to commercial firms and were so expensive it was only practical to perform the calculations at one or two relative wind direction for a specific ship.  In recent years it has become feasible to purchase the CFD code and run them in house.   Corrections for flow distortion will result in significant direct improvements in the accuracy of wind observations from R/V and VOS with additional benefits to buoy observations through the intercomparison process.

Following the recommendations of the 1st GOSUD/SAMOS Workshop (Boulder, CO, 2-4 May 2006), Shawn Smith (FSU) is planning to submit a proposal to NSF to develop this capability with C. Fairall (ESRL) as a technical collaborator.  The first ship to be examined will be the planned Alaskan Arctic Research Vessel (AARV - University of Alaska).  NSF cannot fund NOAA laboratories, so we seek OCO funds for this work as an additional task to the ESRL project.  The plan is to transition this capability to NOAA OMAO for future applications in the design and construction of NOAA R/V’s.      

For this project, we propose to obtain a commercial version of a CFD code (GERRIS) and develop the capability to run the code at numerous wind speeds, relative wind directions, and represent the results in a simplified distortion parameterization that can be routinely applied to correct ship’s anemometer for better true wind speed estimates.  The plan is to acquire the software and develop the capability to apply it to any ship.  In the first year we will duplicate the earlier CFD results for the Ronald H. Brown.  In the second year, apply the model to the AARV, and in the third year generalize the model for running with UNOLS and NOAA ships.
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Figure 1. CFD simulation of wind flow around NOAA Ship Ronald H. Brown.  Positions of two sensors are shown as black dots on particle trajectories that pass through them, showing the flow deflected sideways and upward at each site. Other trajectories originate 100 m upwind on the centreline of the ship, at heights of 5, 7, 9, and 15 m above the sea surface. The colours represent wind speed and scale from 5 to 15 ms-1. Courtesy Ben Moat.
FY2007 PLAN

The major effort in FY07 will be acquisition of the GERRIS code and the installation at ESRL.  This will be done in consultation with a representative from the parent company in New Zealand.  R. J. Hill (ESRL/CIRES) will be responsible for running the model.  The numerical paneling for the Ronald H. Brown will be obtained from Ben Moat and the original VECTIS results at two relative wind angles will be duplicated.  Once that is successful, the code will be run for 10 different relative wind directions and a report written.  

FY2007 BUDGET SUMMARY

The total ESRL request to OCO for this ADD TASK project is k$52 in FY2007.  This is one month of salary for C. Fairall, one month for R. J. Hill, and travel funds.  The OCO budget breakdown is as follows

Salaries, including overhead


  36
Travel





    3
IT support




    6

Admin support



    7
See attached budget sheet for details.
DELIVERABLES
*Report on flow distortion model results for NOAA Ship Ronald H. Brown. 
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		Supplies & Materials (field - 7; sondes - 18)
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		IT Support								6,102

		Administrative Support								7,270

		TOTAL OTHER DIRECT COSTS								16,371

		TOTAL								52,724

		Preparer of Budget Sheet:    Jo Novosel, Management Analyst,  303 497 6588   fax:  303 497 7287   email:  josephine.c.novosel@noaa.gov

		Organization:  DoC/NOAA/OAR/ ESRL/Physical Sciences Division

		Administrative Officer:  Jean Y. Davis  303 497 7690    email:  jean.y.davis@noaa.gov

		Director of Physical Sciences Division, William D. Neff

		Comments:   The overheads have been adjusted to reflect "other NOAA" proposal.





GOALS LISTING

		PROJECTS AND TASK GOALS CURRENTLY ON FILE

		GR CHIEF		GOAL TITLE																GOAL #

		DUTTON		BASELINE SURFACE RADIATION NETWORK (BSRN) INTERNATIONAL PROJECT MGMT																D1

		DUTTON		CLOUDS AND EARTHS RADIANT ENERGY SYSTEM (CERES) SURFACE IRRADIANCE																D2

		DUTTON		CMDL SURFACE AND THERMAL ATMOSPHERIC RADIATION																D3

		DUTTON		TECHNICAL AND DATA SUPPORT TO DOE ATMOS. RADIATION MEAS. (ARM)																D4

		DUTTON		SOLAR RADIATION CALIBRATION FACILITY																D5

		DUTTON		ASSESSMENT OF UV VARIABILITY IN AND NEAR THE BERING SEA																D6

		DUTTON		UV SPECTRORADIOMETER STUDIES																D7

		ELKINS		AIRBORNE CHROMOTOGRAPH FOR ATMOSPHERIC TRACE SPECIES																E1

		ELKINS		IN SITU MEASUREMENT OF ATMOSPHERIC NITROUS OXIDE & HALOCOMPOUNDS																E2

		ELKINS		LIGHTWEIGHT CHROMATOGRAPH AIRBORNE EXPERIMENT (LACE)																E3

		ELKINS		TRACE GAS STANDARDS																E4

		ELKINS		CHLOROFLUOROCARBON ALTERNATIVE MONITORING PROJECT																E5

		ELKINS		HATS FLASK SAMPLING PROGRAM																E6

		ELKINS		TOWARDS A DEFINITIVE DETERMINATION OF AIR-SEA GAS EXCHANGE																E7

		ELKINS		IMPACT OF OCEANIC BIOL. PROCESSES ON THE AIR-SEA EXCH. OF METHYL BROMIDE																E8

		ELKINS		AIRBORNE MASS SPECTROMETER																E9

		OGREN		AEROSOL OBSERVING SYSTEM AT DOE/ARM SOUTHERN GREAT PLAINS SITE																O1

		OGREN		BASELINE AEROSOL MONITORING PROGRAM																O2

		OGREN		MONITORING OF AEROSOL CLIMATE-FORCING PROPERTIES																O3

		OGREN		AEROSOL OBSERVING SYSTEM AT DOE/ARM SOUTHERN GREAT PLAINS SITE																O4

		OGREN		VERTICLAL AEROSOL PROFILES AT DOE/ARM SOUTHERN GREAT PLAINS SITE																O5

		OGREN		QUICK LOOK AEROSOL DATA AT BARROW FOR DOE/ARM																O6

		OGREN		EVALUATION OF UNCERTAINTIES IN SATELLITE RETRIEVALS OF AEROSOL FORCING																O7

		OGREN		RADIATIVE PROPERTIES OF AEROSOLS AT THE KAASHIDOO CLIMATE OBSERVATORY																O8

		OLTMANS		SURFACE OZONE																L1

		OLTMANS		TOTAL COLUMN AND UMKEHR OZONE (DOBSON/BREWER)																L2

		OLTMANS		ATMOSPHERIC TRANSPORT																L3

		OLTMANS		OZONE VERTICAL PROFILES/OZONESONDES																L4

		OLTMANS		WATER VAPOR PROFILES																L5

		SCHNELL		CMDL OBSERVATORIES-MONITORING OPERATIONS																S1

		SCHNELL		STRAT. AEROSOL/TEMP. MONITORING FOR NETWORK FOR THE DETECTION OF STRAT. CHG.																S2

		TANS		CCG AIRCRAFT PROJECT																T1

		TANS		AIR-SEA GAS EXCHANGE																T2

		TANS		GLOBAL CARBON CYCLE																T3

		TANS		INTERNATIONAL DATA INTEGRATION																T4

		TANS		MEASUREMENTS OF CO2 ON VERY TALL TOWERS																T5

		TANS		GLOBAL DISTRIBUTIONS AND VARIATIONS OF ATMOSPHERIC CARBON DIOXIDE																T6

		TANS		MEASUREMENTS OF THE GLOBAL DISTRIBUTIONS OF ATMOSPHERIC NH3,N20, SF6																T7

		TANS		CARBON MONOXIDE IN THE TROPOSPHERE																T8

		TANS		VERTICAL PROFILES OF CO AND METHANE IN THE TROPOSPHERE																T9






