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Overview

= Goal: Production of 22 years of sea surface
temperature and near-surface parameters of wind
speed, temperature, and humidity from a
combination of satellite observations, with a focus
on the use of these variables towards
determination of the air-sea turbulent heat fluxes.
The fluxes will have consistent, homogeneous
errors that have been subjected to a rigorous error
analysis.




Overview

= Goal
= Source Data
»AVHRR
»AMSR
> TMI
»>SSM/I
»AIRS/AMSU/AMSR
»NSCAT/QuikSCAT/SeaWinds

»Supporting data: solar radiation; ice flags;
aerosols




Overview

= Deliverables: all variables developed over the

global oceans (excluding regions within 25 km of
land or ice)

»>Skin surface temperature

»Near-surface winds, air temperature, and
specific humidity

>Sensible and latent heat fluxes

= All datasets will share a constant time and grid
spacing (3-hourly and 0.25° resolution)

= Additionally swath-level data will be made available
= Uncertainty estimates will also be provided
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Overview

Goal

Source Data

Deliverables

ECVs addressed (used GOOQOS)
»near-surface air temperature
»>sea surface temperature
»near-surface wind speed

»near-surface water vapor (in our case specific
humidity)

Review Product Description matrix




Overview

= Goal
= Source Data
= Deliverables

= ECVs addressed (used GOOS
= Review Product Description matrix - still valid
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Approach

Swath-level analyses of individual
satellite/combinations

Evaluation of errors

Gridding of fields of SST, etc. from various
satellites into one SST field with weighting of
Inputs

Calculation of turbulent fluxes




Approach: SST

= Creation of pre-dawn SSTs

= Use optimal estimation method for AVHRR:
combines RTM approach with bias correction

= Provides point-by-point error characterization

= Diurnal cycle inclusion
= Estimation by paramaterization

= Objective gridding of additional satellite
information (AMSR, TMI, SSM/I)

= Production of final gridded SST datasets
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= Use of neural net -

Approach: U, Ta, ga
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Approach: U, Ta, ga

= For gridded fields: improved
AIRS/AMSU/AMSR fields, using neural-net

C
C

= L

eveloped specifically making use of those
ata

se of variational gridding technique which

allows for different types of inputs retaining
error characteristics and information for
weighting

= [nterpolation using model gradients
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Results/Accomplishments:
SeaFlux Version 1 - beta version released

Uses SSM/I inputs only for entire data set

— Currently using CSU calibrated values; will include uncalibrated

values when they are in similar format (extending dataset back to
mid-1987)

— Have downloaded and performed new initial neural net retrievals
of full RSS brightness temperature dataset

— Have just received information from CSU regarding now available
new calibrated values -- will download and compare

Currently covers Dec 1997 — 2006

d, and t, using neural net technique

Winds: CCMP winds -- but with caveats

Uses improved version of SeaFlux Diurnal SST
Uses neural net version of COARE




Results: RSS TBs + AMSU/AMSRE

1st Attempt AMSU + AMSRE; QA

25 —

RMSE: 1.3 g/kg
BIAS: -0.03 g/kg
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Results: new diurnal SSTs

= improved model

= improved parameterization
- better SST diurnal curve
- improved high diurnal warming events
- non-linear regression

Sea Surface Temperature Parameterization

|
—— Modeled SST Curve

= = = Parameterized SS5T Curve




Validation Strategy/Results

= Will continue to use SeaFlux validation dataset for
comparison (nearly 500,000 data points from flux
research vessels, high quality flux buoys)

= |ncludes ship of opportunity data from Research
Vessel Surface Meteorology Data Center at FSU

Paired T-Test Difference in Means (95% C.l.): LHF
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Issues/Risks & Work-Off Plans

Transition of Pl to new location -- delay in hiring of
personnel

= firm transition date; personnel in place
Winds: role of CCMP; rain contamination

Calibrated TBs -- coordination with fundamental CDR
teams

= work is proceeding with microwave; less
activity with other CDR teams -- need to
coordinate (especially SST)

Further community discussion -- through SeaFlux
workshops, continued discussions with product
users

= This is ramping up as beta version released




17

Schedule

Work is moving forward, but about 6 months behind
where | would like to be

= Plans to finish checking out CSU/RSS brightness
temperatures, resolve issues

= Create swath-level data for the entire SSM/I time period

Produce objectively gridded sea surface temperature
fields

produce gridded Qa, Ta, and U fields

Begin calculations of surface flux fields

Begin estimations of uncertainties, errors in data sets
Adjust as appropriate from community discussions

Start work on preparing code, documentation for
transfer

L v
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Transition Plan

DOCUMENTATION (initial: summer 2012)
- Climate Algorithm Theoretical Basis Document (C-ATBD)

» Am working on development of this document, but will wait until final determination of
inputs/procedures are finalized

- Data Flow Chart and Maturity Matrix

> Maturity matrix available, data flow chart awaiting full decisions on available inputs

DATA SET(S)

- What format are you using (note: prefer NetCDF) -- currently in multiple formats,
including NetCDF

- Quality of Metadata -- good

- Size of data set current ~1 TB -- will grow larger as earlier years are added
SOURCE CODE

- Level of Documentation -- currently low

- Language -- MATLAB, but can convert to Fortran or others as needed

- README -- none at the moment
CONCERNS

- Have not made connections for those to whom this would be handed off

o,
e %
f: %

g FH




Benefit to the Science Community

= Discuss science user communities who will benefit.
- GEWEX, SeaFlux, CLIVAR, SOLAS, NASA NEWS, GHRSST
- ocean modelers
- climate modelers and those analyzing output
- energy and water cycle studies
- climate analyses

= Give several practical examples where your data will make a
difference -i.e. how?

- An analysis of extremes, for instance hurricanes (see Lu et
al. 2011)

- Comparisons with MERRA (Roberts et al. 2011)

- New global analysis of water cycle in NEWS project (paper
in preparation; discussions with Fasullo and Trenberth,
etc.)

- Understanding of distributions of near-surface properties
~including fluxes and how they evolve over time (we are
@ just ramping up this work)
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Benefit to Society

= Discuss at least one practical application of your product.

- High-resolution structure of the lower atmosphere including heat
and water air-sea exchanges during storms

> Hurricanes (Lu et al. 2011)
> Mid-latitude storms (Scott et al. 2011)

High-resolution satellite ocean surface latent heat fluxes

800 Sept 10, 2001 - Hurricane Erin

__ CBLAST (2003)
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Benefit to Society (potential)

= Indirect climate benefits
- Extremes, and their distributions, may be changing over time. High-quality climate
data including surface parameters are needed to evaluate this possibility.
= Energy

- Improved winds, boundary layer stability information is of value to off-shore wind
farms

- Future wave energy retrieval will be affected by quality of the surface information
driving the ocean models

= Water

- Long-term changes in the water cycle driven to a large extent by ocean evaporation
can more carefully be determined. The effects of regional versus global changes as
well as the importance of changes in the number and intensity of severe storms to
the overall water budget are of potential interest to water management types.

= Transportation
- Optimum Ship Track Routing

n g
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Resources

Number of personnel employed for project

- Roughly 2 FTE (Clayson, Bourassa, post-doc, programmers)

Key equipment or observatories used
- significant data storage for satellite observations (still to be purchased)
- SAMOS and SeaFlux in situ comparison datasets

Key collaborating projects or personnel

- AVHRR, SSM/I, AMSU/TMI calibration; ice flags, cloud flags, precipitation
fields

- Ferrraro for AMSU, Kummerow for SSM/I, etc., Mittaz for AVHRR, Key for
ice flags

NOAA points-of-contact or collaborators, as applicable
- J. Privette, NCDC
- Huai-Min Zhang, NCDC
- K.Casey, S. Ignatov (NOAA)

Target NOAA Data Center: NCDC




