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Abstract

First results for diurnat cycles derived from the Earth Radiation Budget
Experiment (ERBE) are presented for the combined Earth Radiation
Budget Satellite (ERBS) and NOAA-9 spacecraft for April 1985. Re-
gional scale longwave (LW) radiation data are analyzed to determine
diurnal variations for the total scene (including clouds) and for clear-
sky conditions. The LW diurnal range was found to be greatest for
clear desert regions (up to about 70 W - m~?) and smallest for clear
oceans (less than 5 W - m~?). Local time of maximum longwave
radiation occurs at a wide range of times throughout the day and night
over oceans, but generally occurs from noon to early afternoon over
land and desert regions.

1. Introduction

The energy balance of the earth as viewed from space has been
of interest since the beginning of the era of earth-orbiting sat-
ellites. The Earth Radiation Budget Experiment (ERBE) pre-
sents the first opportunity to measure the earth’s radiant energy
with identical instruments flying simultaneously on separate
satellites (Barkstrom, 1984; Barkstrom and Smith, 1986). ERBE
sensors on the NOAA-9 spacecraft and the shuttle-launched
Earth Radiation Budget Satellite (ERBS) provide improved
temporal sampling for studying the diurnal variability of re-
gional radiative parameters over the globe (Harrison et al.,

' Atmospheric Sciences Division, NASA Langley Research Center,
Hampton, VA 23665-5225.

? Planning Research Corporation, Aerospace Technologies Division,
Hampton, VA 23666.

3 ERBE Science Team Principal Investigators: B. R. Barkstrom,
ERBE experiment scientist and science team leader, Atmospheric Sci-
ences Division, NASA Langley Research Center; R. D. Cess, State
University of New York at Stony Brook; Y. Fouquart, LOA, University
of Lille, France; A. Gruber, NOAA/NESDIS; D. L. Hartmann, Uni-
versity of Washington; F. B. House, Drexel University; R. S. Kandel,
LMD/CNRS, Palaiseau, France; M. D. King, ERBE project scientist,
NASA Goddard Space Flight Center; A. T. Mecherikunnel, NASA
Goddard Space Flight Center; A. J. Miller, NOAA/NMC; V. Raman-
athan, University of Chicago; J. Coakley, NCAR; E. Raschke, Uni-
versity of Cologne, Germany; G. L. Smith, NASA Langley Research
Center; W. L. Smith, University of Wisconsin, Madison; and T. H.
Vonder Haar, Colorado State University. A complete listing of ERBE
Science Team members is given in Barkstrom (1984).

© 1988 American Meteorological Society

1144

1983). The ERBS is in a 57° inclination, 600-km altitude orbit
which, counting both ascending and descending nodes, pre-
cesses through all local hours at the equator in 36 days. NOAA-
9 is in an 870-km altitude sun-synchronous orbit with nominal
equatorial crossing times at 0230 and 1430 local solar time
(LST).

The combined data sets from these two ERBE satellites pro-
vide significant improvement in temporal sampling capability
over previous single satellites designed for measuring the earth’s
radiation balance.* Broadband shortwave (0.2 to 5.0 um) and
longwave (5.0 to 50.0 um) data are obtained from the ERBE
scanner instruments. The monthly mean diurnal variability of
longwave radiant exitance (LWRE) using the first available
ERBE data is examined in this paper. The ability of the ERBE
measurement system to adequately sample diumal variations
on a monthly basis is verified with the aid of data from the
Geostationary Operational Environmental Satellite (GOES).
Examples are given to illustrate the diurnal variability of total
and clear-sky regional longwave radiation.

2. Analysis

Data from ERBS and NOAA-9 for April 1985 are used to
quantify the diurnal variation of longwave (LW) radiation. The
analysis of these data involves several steps. Instrument counts
for each measurement are converted to broadband radiance
according to a series of calibration and global spectral correction
coefficients (Smith et al., 1986). Then each pair of LW and
shortwave radiances, or LW alone at night, is used in con-
junction with a set of statistical models of radiance derived
from Nimbus-7 ERB data (Taylor and Stowe, 1984) and a
maximum likelihood estimator technique (Wielicki and Green,
1988) to identify the most probable cloud cover for ERBE
measurements taken over a known geographical surface type.
Geotypes are restricted to ocean, land, desert, coast, or snow,
and the cloud cover categories are clear (0—5%), partly cloudy
(5-50%), mostly cloudy (50-95%), and overcast (95-100%).
Finally, scene-dependent spectral corrections to radiance are
calculated using the ERBE scene classifications.

“ For example, the Earth Radiation Budget (ERB) experiment on
Nimbus-7 (Jacobowitz et al., 1984).
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