
Tel/us (1993), 45A, 1-14 
© M unksgaard 

Diurnal variation of the outgoing long-wave radiation: 
as revealed by the E.R.B.E. 

By CHANDRASEKHARA R. KONDRAGUNT A, Research and Data Systems Corp., Greenbelt, 
Maryland, USA, H. LEE KYLE and ANN T. MECHERIKUNNEL, NASA/Goddard Space 

Flight Center, Greenbelt, Maryland, USA 

(Manuscript received 14 November 1991; in final form 1 July 1992) 

ABSTRACT 

The diurnal variation of the Outgoing Longwave Radiation (OLR) and its annual variation 
were studied using scanner products from the Earth Radiation Budget Experiment (ERBE). 
Data from the combination of sun synchronous polar orbiter NOAA-9 and mid-inclined preces­
sing orbit Earth Radiation Budget Satellite (ERBS ), which provide the best diurnal global 
coverage, were used for the period of March 1985 to February 1986. Harmonic analysis was 
performed on monthly mean hourly OLR for both average sky and clear sky conditions in order 
to obtain the amplitude and phase of the OLR diurnal cycle. Large diurnal amplitudes are 
noticed mostly over desert regions. Over oceans, convectively active regions like the Inter 
Tropical Convergence Zone (ITCZ) and the South Pacific Convergence Zone (SPCZ) show 
noticeable diurnal variation compared to the rest of the regions. Annual variation of the OLR 
diurnal amplitude was compared with annual variation of the various earth radiation budget 
parameters. A good relationship was found between the OLR diurnal amplitude and the 
monthly mean net radiation and incoming solar radiation. 

1. Introduction 

The knowledge of spatial and temporal varia­
tions of the earth radiation budget is crucial to the 
understanding of climate, because the earth's cir­
culation system depends on the sources and sinks 
of energy. The earth's radiation budget parameters 
vary on various time scales. Some of the well 
known variations are inter annual, intra-annual, 
intra-seasonal and diurnal variations. The diurnal 
variation is perhaps the least understood, mainly 
because of inadequate sampling of the entire earth 
on this time scale. Geostationary satellites can 
sample the earth with high temporal resolution, 
but they are limited by spatial resolution, as they 
can only view a limited region of the earth. On the 
other hand, polar orbiting satellites can sample the 
entire earth, but they are limited by poor temporal 
resolution, as they can view any particular region 
only twice a day, once during ascending node and 
once during descending node. In order to monitor 
major portion of the earth with better spatial and 
temporal resolution, either many geostationary 
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satellites covering the entire earth or many polar 
orbiting satellites with different equator crossing 
times are required. Since either approach would 
require a lot of effort and money, an alternative 
with some compromise was obtained through the 
Earth Radiation Budget Experiment (ERBE). The 
ERBE is a multi satellite system consisting of 
two polar orbiting satellites with different equator 
crossing times and one precessing satellite with 57° 
inclination to the equator. 

Many efforts were made in the past to study 
the diurnal variation of the earth's atmosphere 
using earth's top of the atmosphere radiation 
budget parameters with the then available satellite 
data. Gruber and Chen (1988) and Liebmann 
and Gruber (1988) analyzed global Outgoing 
Longwave Radiation (OLR) to examine the 
diurnal cycle using a composite daily cycle 
obtained from a series of sun-synchronous polar 
orbiting satellites which flew in different years with 
ten different equator crossing times. Hartmann 
and Recker (1986) also have computed the diurnal 
harmonic with similar data. Meisner and Arkin 




























