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Key Features

Building on more than 20 years
of experience designing
spectroradiometers for the
aquatic sciences, Biospherical
Instruments Inc. (BSI) introduces
its newest tool for ocean color
research—the PRR-800 High
Resolution Profiling Reflectance
Radiometer (PRR).  The instru-
ment combines high-resolution
radiance and irradiance optics, a
high-speed data acquisition
system, and advanced electron-
ics with a compact, rugged
design.

BSI’s original PRR system—the
PRR-600—was designed to
meet the need for a small-
diameter, hand-lowered, instan-
taneous profiler measuring the
flux of downwelling and up-
welling light in seven of the
SeaWiFS wavelengths.  Building
on this successful design, the
new PRR-800 offers researchers
a number of important enhance-
ments.

The instrument incorporates 15
wavelengths per end standard,
with the option to upgrade to as
many as 19 wavelengths per
end.  Researchers can custom-
ize the PRR-800 to suit their
needs by choosing from among
nearly 30 specialized, highly
accurate, low-noise detector
channels.  In addition, the
technology’s modular construc-
tion allows the instrument to be
further expanded to 38 wave-
lengths of Ed and Lu, thereby
approaching hyper-spectral
resolution without the sacrifices
in dynamic range and spectral
purity inherent in spectrometer-
based designs.

n 15 wavelengths standard per
end, with the option to expand to
as many as 19 wavelengths

n Modular construction permit-
ting expansion to 38 wavelengths
of Ed and Lu for hyperspectral
research

n Collector configuration
options including downwelling
irradiance, upwelling radiance or
irradiance, and split designs

n Availability of a radiometri-
cally matching surface sensor
(PRR-810)

n New free-fall design for use
where concern about ship
shadow dictates profiles away
from the ship

n A shared single cosine
collector that simplifies optical
calibrations and is optimized for
underwater (PRR-800) or
surface (PRR-810) use

n Small instrument size (10 cm
x 56 cm) to minimize shadow
and allow hand deployment and
shallow water use

n High-speed sampling of
underwater radiance and irradi-
ance and surface irradiance
(maximum 15 Hz with 19 wave-
lengths)

n Dynamic range approaching
10 decades

n Single COM port required for
both instruments (PRR-800 and
PRR-810)

A shared single cosine
collector simplifies optical
calibrations and is optimized
for underwater (PRR-800) or
surface (PRR-810) use.  The
use of adaptive electronics
increases temperature
stability and eliminates the
need for dark corrections.  In
addition, the PRR-800’s
internal data acquisition
system incorporates the
newest advances in dynamic
range, allowing the instru-
ment to be used over a
greater range of surface
irradiance and turbidities.
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Together these characteristics
make the PRR-800 ideal for
high-speed, high-spectral-
resolution measurements of
ocean color throughout the
euphotic zone.

The instrument’s small size (10
cm x 56 cm) minimizes shadow
and allows the instrument to be
hand-deployed from vessels as
small as outboard-powered
inflatables.

The versatile PRR-800 can be
used in traditional vertical
profiling or, by employing our
new free-fall design option, in
free-descent mode.  The optional
free-fall system allows the
researcher to “kite” the instru-
ment away from the vessel,
thereby avoiding problems
caused by ship shadow.

The PRR-800 is also available in
an optional split configuration for
use in turbid waters.   The split
configuration separates the Ed
and Lu heads and orients them
on a special “T”-shaped lowering
frame so that the optical sensors
are aligned on a horizontal
plane.  This configuration is

intended for turbid water
applications where
minimal distance
between heads is
desirable.

In addition to the
standard 15-channel
irradiance and radiance
arrays, each PRR-800
is equipped with a dual-
axis instrument incli-
nometer, PRT water
temperature sensor,
pressure/depth sensor,
and a detector array
temperature sensor.
Optional sensors
include dark diodes,
transmissometer,
fluorometer, and four
auxiliary sensors (e.g.,
backscatter).

The instrument is intended to be
lowered from a ship, supported
by its own cable, with the output
from the sensors displaying in
real time on a personal com-
puter.  The instrument is shipped
with a rechargeable battery-
powered deckbox, AC adapter/
charger, and Windows®-based
software.  Accessories—includ-

ing a stainless steel
lowering frame, free-
fall system, and
underwater shielded
Kevlar® cable—must
be ordered separately.

PRR-810 Surface
Radiometer
A typical PRR-800
system would include
not only the PRR-800,
but the radiometrically
matching PRR-810
reference radiometer.
The PRR-810 is a
downwelling surface
irradiance sensor
designed to radiometri-
cally match the under-
water sensor, but
optimized for use in air.
Operating together, the
two instruments may

be compared to monitor PRR-
800 performance for interference
from shadows cast by boats or
clouds and to assist in the
development of atmospheric
corrections.

Calibration
Optical calibrations are per-
formed in accordance with the
methods outlined by the National
Institute of Standards and
Technology (NIST), National
Bureau of Standards (U.S.)
Technical Note 594-13 and NBS
Special Publication 250-20.  For
radiance calibrations, we employ
a Spectralon® (Labsphere)
plaque functioning as a near-
perfect “Lambertian” diffuser with
a NIST-traceable working
Standard Of Spectral Irradiance.
The protocol has no formal NIST
reference, but was systematically
reviewed in the context of the
NASA-sponsored SeaWiFS
Round Robin Intercomparison
Experiment (SIRREX).

Sampling Strategy
Each sensor head contains an
independent microprocessor and
complete data acquisition
system.  These microprocessors
sample synchronously and theSplit PRR-800 In Lowering Frame

PRR-800 Irradiance Collector




