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The Optical Enviranment Division of the Air Force Geophysics Laboratory has been engaged throughout its history in the
development of computer codes and databases to facilitate spectral medeling of almospheric fransmission and radiative
processes. Major updates to the computer codes have recently been made available: FASCODES (for high resolution
lina-by-line calculations), LOWTRANT (moderate resolution band-model code), and MODTRAN (an intermediate
resclution band-medel code). In addition, a new edition of HITRAN, the spectroscopic molecular absorption dalabase,
has becoma available. HITRAN now contains greatly improved data for 30 molecular species from zero wavenumber
through the visiole region. There are alsc numerous bands of species such as the chlorofiuorocarbons centained as cross-
seciion data on the HITRAN compilation. These models and database have a significant impact on spectral simulations
and remote sensing capabilities. This paper will reviewthese recent developments and present some examples of curren!

applications.

Introduction

Soon after the second world war, advances in the tech-
nelogies of infrared delectors and the development of
digital computers made it feasible to consider automated
calculations of atmosphearic transmittance and radiance.
The U.S. Air Force at the Cambridge Research Laborato-
ries {now the Geophysics Directorate) commenced with a
long-standing program to develop codes and databases
for these needs, The codes have evolved in two paths: a
band model appreach and a line-by-line approach. The
former has given rise to the family of programs called
LOWTRAN and eventually MODTRAN,

LOWTRAMNT, the current edition, covers the speciral
region from the microwave to the ultraviclet and provides
almospherictransmitiance orradiance ataresolution of 20
em-', Itis a rapid pragram that has been in cperation fora
long time. The physics is based on a cne-parameter band
model and limitations are operation below 50 km and loss
of small-scale spectral character.

MODTRANIs arecent codewhich is similar to LOWTRAMN,
but has an order of magnitude better resclution and uses
a two-parameter band model based on pressure and
temparature. The spectral and altitude ranges are similar
to LOWTRAN.

FASCODE (Fas! Atmospheric Signature Code) attempts
to use the correct physics in a line-by-line treatment of the
molecular absorplion. ltuses the correct line shape through
the different pressure regimes of the atmoesphere, and now
allows for non-local thermodynamic equilibrium (thereby
being wvalid at higher altiludes than LOWTRAN or
MODTRAN). FASCODE employs clevercomputer methods
to allow for a rapid construction of the absorption line
shape and the merging of layers of the atmosphere.
MNonetheless, itis slower to run than the band model codes
which have built-in molecular absomption, All of these
codes share basically the same algorithms for geometry,
scaftering, default aimospheric profiles, continua, asrosals,
instrumental scanning functions, and filter functions.

Commaon in one way or another to all these codes |s the
HITRAN molecular database. HITRAN is a compilation of
quantized molecular transitions from the microwave through
the visible region of molecular bands that contribute to
absorplion or emisgion in the aimeosphere. HITRAN must
accompany the line-by-line codes as input; the band
maodel codes now base their molecular absorption bands
on HITRAN, using pre-compuied bands fitted to one- or
two-parameter models whose coefficients are stored with
the codas. In this papar, we shall focus on the evolution of
the HITRAN database.
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