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CERES-like ERBE Project Description

= To provide TOA and surface radiative fluxes derived
from ERBE observations from February 1985 to
January 1987 (NOAA 9) and from January 1987 to
May 1989 (NOAA 10) for climate studies..

= Use consistent algorithms with the CERES process
(e.g. scene ID given by AVHRR to use CERES angular
distribution models, surface radiative fluxes, and
better temporal and spatial interpolations)
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CERES-like ERBE Project Flow Diagram
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Production Approach

Instrument spectral filtering effects is taken out using the
CERES unfiltering algorithm (Loeb et al. 2001)

ERBE observed radiances are converted to irradiances
using CERES Aqua Angular Distribution Models (ADMs,
Loeb et al. 2005)

Scene ID (cloud fraction, cloud optical thickness, cloud top
and surface temperature etc.) is given by AVHRR (CDR
project, Pl: P. Minnis)

Averaging irradiances for 1°x1° and every hour box by
temporally interpolating sampling from an sun-
synchronous orbit

Surface irradiances are computed using AVHRR derived
cloud properties, GMAO reanalysis (MERRA), and aerosols
from AVHRR (Mishchenko et al. 1999) and a transport
model (MATCH, Collins et al. 2001).




Quality Assurance Approach

Tropical radiation anomalies
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LW 0.7 Wm2
SW -2.1 Wm?2
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CERES TOA flux uncertainty 1o
SW 1%
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ERBE TOA flux uncertainty 10
SW 2%
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Validation & Quality Assurance

TOA Shortwave irradiance comparison with CERES
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Validation & Quality Assurance

TOA Longwave irradiance comparison with CERES

NOAA-9 S4 NOAA-9 SSF1DEG
CERES Aqua ED2.6 SSF1DEG

1986
1985

Flux (W/m?2)

P

N
o
[ ]
(")
=Y
w
(=]
~J
o

]
~J
~J

272

267

262

257

Difference = 5.3 Wm-=2

10 = 0.7+2+4 = 6.7Wm™
20 = 0.7+4+8 = 12.7 Wm=

Month
All-sky NOAA-9 NOAA-9 CERES Aqua
S4 SSF1deg-Month  SSF1deg-Month
Annual mean (Wm-) 233.1 233.6 238.9
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Surface downward shortwave irradiance comparison with GEBA
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Uses & Applications

= Applications and Uses
-Based on the study by Cooke et al. (2013, Journal of Environment, Systems
and Decisions, doi:10.1007/s10669-013-9451-8)

»The probability density of climate sensitivity has a median value of 3C,
drops rapidly for values below 2C, but drops slowly for high climate
sensitivity values until it is truncated at a value of 10C.

»An uncertainty of climate sensitivity of a factor 4 (the 90% confidence
level) can drive uncertainty in economic impact of a factor 16.

>If the trend is detected accurately and sooner (the value of information
of climate observing system), it has a significant economic impact.

-Global annual mean surface net irradiance balances with the sum of latent
and sensible heat fluxes. Their mean and anomalies can be used to assess
the uncertainty.

-Time series of anomalies comparison provides mutual quality checks
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Uses & Applications

Key Scientific Findings
- A paper entitled “Unfiltering Earth Radiation Budget Experiment (ERBE)
scanner radiances using the CERES algorithm and its evaluation with
nonscanner observations” was submitted to Journal of Atmospheric and
Oceanic Technology




Schedule & Issues

= Accomplishments over past year and project status
- Algorithm to process NOAA 9 data is ready
- Algorithm has not been tested with NOAA 10 data

= Milestones (with dates) to finish development & testing.

Include:

- A paper entitled “Unfiltering Earth Radiation Budget Experiment
(ERBE) scanner radiances using the CERES algorithm and its
evaluation with nonscanner observations” was submitted to
Journal of Atmospheric and Oceanic Technology

- NOAA 9 ERBE data products (SSF, CRS, SSF1deg-Month, CRS1deg-
Month) can be delivered 3 months after AVHRR clouds are
delivered

- NOAA 10 ERBE data products (SSF, CRS, SSF1deg-Month,
CRS1deg-Month) can be delivered 6 months after AVHRR clouds
are delivered




