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GERB provides observations of the top of the atmosphere (TOA) radiation budget at
high time resolution from a geostationary orbit located over the equator and the
Greenwich meridian. GERB radiances and fluxes are currently available to users
from CEDA and are in HDF5 format (Harries et al. 2005) on an equal viewing angle
grid at 15 minute temporal resolution.

Here we present new diurnally resolved monthly average products derived from the
GERB observations which are designed for comparison with climate model output.
Monthly hourly average outgoing longwave (OLR) and reflected shortwave (RSW)
flux are provided on a regular 1°x1° degree longitude latitude grid in support of
Obs4MIPs. The products, designed with CMIP-6 outputs in mind, are provided in a
Climate and Forecast (CF) compliant Network Common Data Form (netCDF).

Quality controlled Edition 1 GERB products, with the recommended ‘combined
correction’ applied to the RSW to unify and stabilise the record, form the basis of the
GERB monthly hourly average products. These include RSW estimates for missing
fluxes that occur in the observations near twilight (solar zenith angle 80 to 100°) and
when observations are near the glint angle over ocean. Figure 1 Iillustrates
schematically the production of the monthly hourly average GERB products.

INPUT: GERB Ed.1 L2 HR products, including fill estimates of the SW flux in glint and low sun.

(4 products per hour, for each hour of the month for the GERB observation region)
GERB HR (High Resolution) products, which are resolution enhanced fluxes with a 9km spatial resolution at the sub-satellite
presented on a regular equal view angle grid every 15 minutes are used as the basis of the averages.

HH:00 UTC HH:15 UTC HH:30 UTC HH:45 UTC

Average HR points from all four time steps and days of the month into 1°x1° longitude-latitude grid boxes

Resample to lon-lat grid
All GERB HR points with centres within a 1°x1° longitude-latitude grid box

=i contribute to the average.

For the SW only, initial averaging of the HR to 1°x1° and 1 hour time
resolution is performed in albedo and converted to flux using the ISW at
the central time and location of each hour and grid point. These hourly
(half hour centred) 1 degree (half degree centred) average fluxes are then
averaged over the month.

Valid region: 60N-60S/ 60E-60W

Time period: May 2004 — Dec 2012

(No averages available for Feb-April and Aug-Oct each
year due to missing data due to instrument safety
operations)

Error characteristics
vary. Depending on
number of averaged
points, mix of scenes,
time of day and year
and viewing geometry

OUTPUT: Monthly hourly average
on regular 1 degree longitude-latitude grid

FIGURE 1: GERB HR data to monthly hourly average on regular longitude latitude grid

No other instrument makes diurnally resolved broadband observations, however we
can compare the associated overall monthly average RSW and OLR to the CERES

EBAF monthly average products. Results for June 2008 are shown in figure 2.
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FIGURE 2: Derived monthly mean GERB 1°x1° fluxes for June 2008 and difference from
CERES Ed 4 EBAF monthly mean for the OLR (left) and RSW (right).

Example GERB Obs4MIPs monthly hourly average products are shown in figure 3
for June 2008 for hours starting at 06:00, 10:00, 14:00 and 18:00 UTC.
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FIGURE 3: June 2008 GERB 1°x1° monthly hourly average obs4MIPs flux products for, from
left to right, 06:00, 10:00, 14:00, 18:00 UTC. OLR (top) and RSW (bottom) .

Harries, et al. (2005). Bulletin of the American Meteorological Society, 86(7),
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Figure 4 shows the year to year variation from 2008 to 2012 in the observed
monthly average diurnal cycle, for June and December, for five example regions.
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FIGURE 4: OLR and RSW monthly average diurnal cycle for June and December for 2008
(black), 2009 (red), 2010 (green), 2011 (blue), 2012 (yellow). One column for each example

region defined as indicated in the maps shown in the top row.
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GERB Edition 1 data products available from CEDA (http://www.ceda.ac.uk). h‘%

For further information and latest news visit http://ggsps.rl.ac.uk
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