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EXECUTIVE SUMMARY

We are implementing the Geostationary Surface Albedo (GSA) algorithm for GOES data on be-
half of NOAA to contribute to an international effort in collaboration with EUMETSAT and
JMA in support of the Sustained, Coordinated Processing of Environmental Satellite Data for
Climate Monitoring (SCOPE-CM),. This effort signifies the first such attempt to use the same
core algorithm across internationally operated geostationary satellites to produce albedo products
to produce a climate data record for this variable.

BACKGROUND

Surface albedo is the fraction of incoming solar radiation reflected by the land surface, and there-
fore is a sensitive indicator of environmental changes. To this end, surface albedo is identified as
an Essential Climate Variable (ECV) by the Global Climate Observing System (GCOS). In sup-
port of the Sustained, Coordinated Processing of Environmental Satellite Data for Climate Moni-
toring (SCOPE-CM), NCDC is implementing the GSA algorithm for GOES data to contribute to
an international effort in collaboration with EUMETSAT and JMA. Currently, the GSA algo-
rithm generates products operationally at EUMETSAT using geostationary data from satellites at
0° and 63°E and at JMA using 140°E geostationary data. To create the stitched global Level 3
product as illustrated in Figure 1, NCDC is tasked with implementing the algorithm for GOES-E
(75°W) and GOES-W (135°W).



Figure 1: This figure illustrates the Level 3 globai broadband surface albedo product proof of
concept for the period of May 1-10, 2001. (Figure care of A. Lattanzio)

Previously the GSA algorithm was run with GOES data only for viability studies with 10 days of
data. To effectively and efficiently generate products with this algorithm over large time periods,
much effort must be extended to understand the application to GOES data specifically. The effort
may be divided into two general categories: Operations and Science. Examples of Operations
tasks include: porting code developed in the EUMETSAT computing environment to be func-
tional in the NCDC computing environment, code development to work with GOES data format
imagery, code development for ancillary NWP input data, etc. Examples of Science tasks in-
clude: calibration of GOES data, evaluation of the effect of different spatial and temporal resolu-
tions of GOES as compared to the resolutions of EUMETSAT and JMA satellites, validation of
the algorithm as applied to GOES data with external data sets, development of uncertainty
bounds for the product, etc.

ACCOMPLISHMENTS

To date, much of the effort for this project has been directed towards implementation of an oper-
ational algorithm at NCDC. The 32-bit core algorithm has been successfully ported to the 64-bit
computing environment at NCDC. We have developed a code package to convert GOES format-
ted imagery into the required binary input for the core algorithm. And, we have developed a pre-
liminary code package to convert the binary product output into netCDF4 format for archival.

In August 2011 NCDC hosted a weeklong visit by the team of collaborators from EUMETSAT.
During this productive visit a number of tasks were accomplished. Most notably the first suc-
cessful test runs of the algorithm were completed with GOES imagery at NCDC, signifying a
major milestone for the project. Figure 2 illustrates the results of these first successful tests. Oth-
er issues addressed during this visit include discussions on: GOES scene selection choices, cali-
bration techniques, current error estimation routines, conversion of outputs to netCDF format,
inclusion of ancillary inputs, and generation of globally stitched and gridded Level 3 products.



Figure 2: Directional hemispherical reflectance (DHR) for a solar angle of 30°, also called the
black sky albedo. Both panels used GOES-E (GOES-8) data as input. The left and right panels
are for January 1-10, 2000 and June 29-July 8, 2000, respectively.

PLANNED WORK
Operations
e Complete development for GOES-specific application including incorporation of total
column ozone and water vapor ancillary inputs.

e Generate products with GSA for GOES-E and GOES-W for the SCOPE-CM requested
period of 2000-2003.

e Pending validation, implement algorithm for entire historical record of GOES data (1979-
present).

Science
e Algorithm validation for GOES data using MODIS and in situ data.
e Development of uncertainty analysis technique for GSA products.

e Sensitivity analyses on the impact of scene selection and calibration methodology on fi-
nal albedo products.
» Investigate possible angular and seasonal patterns in RPV parameters.

PUBLICATIONS
In development
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