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ABSTRACT

A dual spectroradiometer system for ficld measurements of spectral reflectances over natural surfaces
was developed and tested. Tests show that simultaneous incident and reflected readings are highly desirable
to eliminate errors in computing spectral reflectances from both field and laboratory data where changes

in incident radiation are likely to occur.

1. Introduction

A knowledge of the spectral reflectances of natural
surfaces is important to the meteorologist. Paltridge
and Platt (1976) state:

At the very least he (the meteorologist) needs the mean
albedo appropriate to the 300-400 nanometer (nm)
band, the 300-800 nm band and the 0.8-2 pym band.
These are the spectral regions where surface reflected
radiation affects ozone absorption, Rayleigh scatter, and
water vapour absorption, respectively.

Spectral reflectance information is also useful in cal-
culating energy budgets and where pertinent ground
truth information is necessary for interpretation of
remotely sensed data.

Numerous investigators have measured the spec-
tral reflectance of natural materials in the field. A
noteworthy characteristic common to most of those
studies is the use of only one instrument, thus re-
quiring a significant time period to complete an in-
cident and subsequently a reflected series of mea-
surements, Most of these investigations, including
those conducted at an early date (Krinov, 1947),
noted possible inaccuracies that might result from
changing atmospheric conditions and solar altitudes
over that time interval. The usual assumption is that
measurements collected under uniform cloudiness or
clear skies, near solar noon, with associated careful
attention to technique would provide accurate spec-
tral reflectance data.

It is obvious that the period of data collection is
severely restricted by the clear day-solar noon cri-
teria. In addition, spectral reflectance data at low
and rapidly changing solar altitudes is of great in-
terest in many studies. A more serious problem is the
assumption that uniform cloudiness, as observed by
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the eye, will allow meaningful spectral reflectance
data collection using only one instrument.

The purpose of this paper is to describe a system
incorporating two commercially available scanning
spectroradiometers to obtain simultaneous readings
of incident and reflected radiation. A desk top cal-
culator and software are incorporated as an integral
portion of the system. In its present configuration,
the system has been specifically designed to provide
measurements of spectral reflectances of snow and
ice in the Great Lakes. However, similar systems can
be used for any field or laboratory application where
the incident light is expected to change during the
spectroradiometer scan.

In a recent study, Duggin (1980) independently
developed a technique similar to that used here but
with different equipment. Both studies were appar-
ently conducted concurrently and arrived at similar
conclusions with respect to the technique involved.
Differences between the studies involve field nor-
malization of the instruments and the degree of de-
scription of the software and hardware. Duggin cal-
ibrated in the field using a BaSO, coated plate,
whereas in this program both instruments were
pointed to the zenith using the sun + sky as a cali-
bration source. In this report there is a detailed de-
scription of the instrumentation, including the wiring
to control the two spectroradiometers, as well as soft-
ware to process the data immediately in the field.

2. Instrumentation

Two scanning spectroradiometers (Model 550/
555) manufactured by the EG&G Corporation,
Electro-Optics Division, were used to measure inci-
dent and reflected radiation in the 280-1100 nm
range (10 nm bandpass slits). The detector head for
each spectroradiometer was a photovoltaic silicon
photodiode. Second-order effects were eliminated by






