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Accurate and spectrally detailed observations of the thermal
emission from radiatively important atmospheric gases,
aerosols, and clouds have been identified as crucial for
realizing the overall objectives of the Atmospheric Radiation
Measurement (ARM) Program to improve the treatment of
radiation and clouds in climate models. The observed
spectra will be used for many diverse functions, including
identifying and eliminating absolute errors in calculated
spectra for known atmospheric states; evaluating and
improving cloud radiation calculations; characterizing the
distribution and evolution of effective cloud radiative
properties; and studying the state parameter changes
associated with cloud formation, evolution, and dissipation.

The deployment of several high spectral resolution
instruments at each of the geographically distributed ARM
Cloud and Radiation Testing (CART) sites will characterize
climatologically diverse conditions, including the temporal
and spatial properties of atmospheric weather systems. As
part of the Instrument Development Program (lOP), the
University of Wisconsin (UW) and the University of Denver
(UD) are developing three types of Fourier transform
infrared (FTIR) instruments: the Atmospheric Emitted
Radiance Interferometer (AERI), the AERI-X and the Solar
Radiance Transmission Interferometer. The spectral
characteristics of these instruments are defined in Table 1.

The AERI prototype, built by the UW, will be deployed at
the Southern Great Plains CART site in March and is the

primary subject of this paper. Operational versions of the
AERI will be installed both at the central site and at four
extended boundary locations to sample horizontal
inhomogeneities for radiometric studies and for remotesensing. 

The ultra-high-resolution Solar Radiance
Transmission Interferometer (SORTI) (built by the UD) is
operating successfully at UD and will be tested at a CART
this summer. The radiometric performance of the
0.1 cm-1 AERI-X interferometer subsystem being
developed by the UD will be demonstrated this year. The
complete AERI-X system will make use of the AERI
calibration, operational control, and analysis subsystems.
More details on the SORTI and theAERI-Xwill be provided
at a later date.

AERI 

Measurement
Characteristics
The spectral measurement characteristics of the AERI are
illustrated in Figure 1 by the sample clear sky spectra
collected during the DOE Spectral Radiance Experiment
(SPECTRE) conducted in Coffeyville, Kansas, in the fall of
1991.

When the first operational version of AERI is installed at a
CART this year I spectra of this type will soon be collected
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Table 1. System Configurations Summary.

AERI

Function

Spectral Coverage

Spectral Resolution

Calibration Sources

Zenith Viewing
Atmospheric Emission

3-191.1m

1 cm-1

2-3 high emissivity
blackbodies

AERI-X

Extra High-Resolution
Zenith Viewing
Atmospheric Emission

7-14 ~m

0.1 cm-1

2 high emissivity
blackbodies

SORTI

Ultra-High-Resolution
by Solar Tracking for
Atmospheric Transmission

3-13 j.Lm

0.003 cm-1

Uses airmass variation I
to derive transmission
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Figure 1. Sample spectra from the AERllongwave and shortwave bands. The difference of the measurements from
spectra calculated with the Air Force Phillips Lab line-by-line program (FASCOD3) is also shown.
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