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NASA Langley Research Center to study and character-
ize stratospheric aerosols. The results presented here,
which include a long-term lidar record spanning 30
years, were obtained with a ground-based 48-inch lidar.
We will present selected backscatter ratio profiles mea-
sured during periods of enhanced aerosol loading pro-
duced by the Pinatubo eruption and profiles measured
during periods well after the Pinatubo aerosol was re-
moved. In addition, lidar integrated backscatter mea-
surements will be compared with optical depth mea-
surements obtained by SAGE and SAGE II satellite-
based instruments, which employ the solar occultation
technique.

URL: http://www-sage2.larc.nasa.gov/
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SAGE II measures aerosol extinctions at four visible
and near IR wavelengths. SAGE III measures aerosol
extinctions at five additional wavelengths; the longest
one is 1.55 micron. On the other hand, all HALOE
aerosol channels are at IR wavelengths ranging from
2.45 to 5.26 micron. There are comparison opportuni-
ties when HALOE and SAGE II or SAGE III conduct
measurements at close locations and times. The advan-
tages of the following three methods of approach are
discussed: (1) Converting HALOE aerosol extinctioni
to extinctions at SAGE III wavelengths; (2) Converting
either SAGE II or SAGE III aerosol extinctions to ex-
tinctions at HALOE wavelengths; (3) Deducing aerosol
properties from SAGE II, SAGE III, and HALOE ex-
tinction measurements. It is found that in general, the
conversion to extinction at 1.55 micron from HALOE
measurements is more accurate than other approaches.
It is also found that the retrieval uncertainty is highly
dependent on the measurement uncertainty associated
with each data set. The preliminary results of compar-
ing HALOE with SAGE II or SAGE III are presented
and the relatively larger discrepancies shown at higher
altitudes are discussed.
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We present a climatology of the high-latitude
stratospheric aerosol derived from the multi-wavelength
extinction data of the POAM II and III instruments
from 1993 to 2003. Stratospheric aerosols north of
54 N and south of 63 S were continually monitored
by POAM II between September 1993 and November
1996. These data clearly show the decay of the vol-
canic aerosol from the Pinatubo eruption which was
still evident when the spacecraft ceased operation at
the end of 1996. POAM III was launched into a sim-
ilar orbit in March 1998 and has monitored the sea-
sonal variation in the aerosol layer since its recovery
to background levels. Extinction data from these two
instruments at six wavelengths from the ultraviolet to
near-infrared are combined through principal compo-
nent analysis to yield total aerosol surface area, volume
and effective radius. The temporal and spatial evolu-
tion of these physical parameters, employed in chem-
istry and climate models, are presented and analyzed.
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The ACE Fourier Transform Interferometer was

launched on SCISAT on August 12, 2003 to make solar
occultation measurements. This high spectral resolu-
tion (0.02 cm−1) instrument has broad spectral cov-
erage (750-4100 cm−1). In the work presented here,
we will discuss the potential of ACE measurements for
characterizing stratospheric sulfate aerosol (SSA) and
polar stratospheric clouds. Previously reported stud-
ies showed that the high spectral resolution solar oc-
cultation measurements of ATMOS, which have limited
spectral coverage, can be used to characterize SSA com-
position under high and moderate loadings. It has also
been shown that MkIV airplane-based measurements,
with a spectral range similar to ACE, have use in char-
acterizing aerosol size. The work presented here is a
sensitivity study of ACE measurements to character-
ize aerosol size and composition under current aerosol
loading conditions and higher aerosol loadings.
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The Stratospheric Aerosol and Gas Experiment
(SAGE) series of instruments has now produced over
25 years of aerosol extinction measurements. These in-
struments consist of SAM II (1978-1993), SAGE (1979-
1981), SAGE II (1984-present), and SAGE III (2002-
present). This period encompasses several significant
volcanic perturbations of the stratosphere including
those by El Chichon in 1982 and Pinatubo in 1991.
Since these events are relatively rare, the record be-
tween 1978 and the present is dominated by the lengthy
relaxation back to non-volcanic levels. Within this pe-
riod, at least two periods have been suggested to have
reached a non-volcanic level throughout the strato-
sphere: 1979 and after 1999. In this presentation, we
will compare mean and seasonal behavior of SAGE mea-
surements those periods and discuss the problems as-
sociated with the use of SAGE data infer changes in
stratospheric levels between them. Chief among these
difficulties are the long-term stability of the instru-
ments, the cross calibration of the instruments, and dy-
namic range of the instruments. All of these factors are
crucial in establishing confidence limits on any derived
difference in stratospheric aerosol levels between these
periods.

A41D-0725 0830h POSTER

Comparing the Climatic Impact from
Low Latitude versus High Latitude
Volcanic Eruptions

Luke Oman1 (732-932-3891; oman@cep.rutgers.edu)

Alan Robock1 (732-932-9478;
robock@envsci.rutgers.edu)

Georgiy Stenchikov1 (732-932-3637;
gera@envsci.rutgers.edu)

1Department of Environmental Sciences, Rutgers Uni-
versity, 14 College Farm Road, New Brunswick, NJ
08901, United States

Explosive volcanic eruptions cause large amounts of
SO2 to be injected into the stratosphere. The SO2 is
converted to sulfate aerosols over time, which cause a

significant radiative perturbation to the climate sys-
tem. The resulting climate response should depend
strongly on the latitude of the eruption. We examine
these differences using observations and a new version
(model E) of the Goddard Institute for Space Stud-
ies (GISS) general circulation model (GCM), compar-
ing the temperature and circulation responses of the
low latitude Mount Pinatubo (15◦N) eruption on June
15, 1991, with those from the high latitude Katmai
(58◦N) eruption, which occurred on June 6, 1912. For
the Pinatubo eruption, we constructed an aerosol data
set utilizing SAGE II observations as well as other re-
mote sensing instruments. Our new simulations with
the GISS GCM, as well as previous simulations with
the GFDL SKYHI and Max Planck ECHAM 4 GCMs,
have shown that volcanic aerosol heating of the lower
stratosphere from thermal IR and solar near-IR radi-
ation causes changes in the circulation of the strato-
sphere by increasing the meridional temperature gra-
dient, resulting in a stronger polar vortex. They also
showed that reduced solar radiation in the troposphere
caused cooler temperatures in the subtropics, which
decreased the meridional temperature gradient. This
caused a reduction in the amplitude of planetary waves
and allowed further strengthening of the polar vor-
tex. The resulting forced positive phase of the Arctic
Oscillation caused changes in tropospheric circulation.
For Katmai, aerosol data were derived primarily from
pyrheliometric observations, and show that while the
optical depth was similar in magnitude to the Mount
Pinatubo eruption, it was confined to the Northern
Hemisphere generally north of 30◦N. Modeling of this
eruption showed mainly mid- and high latitude cooling
over continental areas for approximately 1 year follow-
ing the eruption. This caused an increase in the merid-
ional temperature gradient. Simulations also indicate
a warmer and weaker stratospheric polar vortex in the
first winter following the eruption.

A41E MCC: Level 2 Thursday
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Remote Sensing of Atmospheric
Constituents II Posters

Presiding: V S Connors, NASA
Langley Research Center
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The structure tensor is a common tool for estimat-
ing motion in image sequences. The structure tensor
can be extended to estimate other dynamical param-
eters such as diffusion constants or exponential decay
rates. A general mathematical framework was devel-
oped for the direct estimation of the physical param-
eters that govern the underlying processes from image
sequences. This estimation technique can be adapted
to the specific physical problem under investigation,
so it can be used in a variety of applications in trace
gas, aerosol, and cloud remote sensing. The funda-
mental algorithm will be extended to the analysis of
multi-channel (e.g. multi trace gas) image sequences
and to provide solutions to the extended aperture prob-
lem. Based on this analysis, a method to compute at-
mospheric data parameter fields will be presented.
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New high-resolution (0.005 cm−1), low-
temperature (87-300 K), measurements of the spec-
tral line parameters in the 1-0, 2-0, and 3-0 bands
of CO are reported. The line parameters are the
absolute intensities, collision-broadened half-widths,
collision-induced line shifts,and the variation of these
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parameters with temperature. By using N2, O2, and
air, as the broadening gases we have obtained data that
are directly applicable to infrared remote sensing of the
atmosphere.It is interesting to observe that, while the
collision-broadened half-widths of lines with the same
rotational quantum numbers in the three bands are
practically the same, the collision-induced line shifts
show a marked increase that is progressive with the
upper vibrational quantum number of the band. This
observation may prove crucial in the interpretation of
atmospheric observations.
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The MicroMAPS instrument is a nadir-viewing, gas

filter correlation radiometer that operates in the 4.67-
micrometer band of carbon monoxide. MicroMAPS was
designed at North Carolina State University and built
at Resonance Ltd in Canada for flight on the NASA-
Clark spacecraft, under the Small Spacecraft Technol-
ogy Initiative. Because of spacecraft-related delays, the
Clark mission was cancelled in February 1998. The in-
strument was removed from the spacecraft in August
2000 and placed in storage at NASA Langley Research
Center until the initiation of the current MicroMAPS
project in 2002. The primary goal of the MicroMAPS
mission is to examine the chemical and transport pro-
cesses in the lower atmosphere. The scientific objec-
tives are to 1) demonstrate the reliability and accu-
racy of the two-layer profiles and total column amounts
of CO in the troposphere; 2) provide additional CO
measurements and profiles to investigators who develop
combined chemistry-transport models, data assimila-
tion models, and other regional- to global-scale atmo-
spheric models; and 3) complement the measurement
matrix of space-based CO sensors such as MOPITT on
the Terra and TES on the AURA spacecrafts. Test
flights of the MicroMAPS CO remote sensor on the Pro-
teus 281 aircraft (owned by Scaled Composites, Inc.)
will enable the development and testing of data re-
trieval algorithms for this instrument, and the verifi-
cation of these remote CO measurements through com-
parisons with CO profiles that are measured directly.
The aerospace engineering student team from Virginia
Polytechnic Institute completed the instrument sys-
tem and the enclosure design in May 2002. The new
composite enclosure replaces the nose of the starboard
tail boom during MicroMAPS flights. The instrument
system consists of MicroMAPS, an optical window, a
data acquisition computer, environmental sensors, and
a power inverter. The integrated instrument system,
after testing at NASA Langley is completed, will be
shipped to Scaled Composites, Inc. in Mojave, CA,
to be integrated, calibrated, and flown on a series of
test flights. These initial data sets will be used to test
the prototype retrieval algorithms under development
by the engineering student team at the University of
Virginia. The MicroMAPS instrument system will fly
on-board Proteus, as a non-interfering payload in col-
laboration with other integrated payloads.
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The ultimate goal of MicroMaps is to detect CO

and N2O from an orbital platform. The instrument
is equipped with CO and N2O gas cells configured to
observe the earth’s IR radiance in a band centered at
4.67 microns. Utilizing these gas cells in a selective
chopper, the instrument produces its signal by form-
ing the difference between the incoming energy as seen
though one of the gas cells and a second cell that is ei-
ther evacuated or contains a non-absorbing gas. From
the chopper the beams are directed to a detector where
they are electronically differenced. The resulting sig-
nals will be used with pre- and post-flight calibration
for data reduction. A test flight for MicroMAPS is
planned on the Proteus aircraft. To prepare for this
flight a full-scale theoretical model of the data Pro-
teus is expected to obtain is produced. This model
includes total upwelling radiance of the earth in the
wavenumber range of 2080 cm-1 to 2280cm-1 transmis-
sion of the earth’s radiance through the optical window,
the band pass filter, and the optical chopper which in-
cludes transmission through and emission of the gas
in the gas cells. The model produces 5K increments
in the range of 280.15K to 310.15K for the blackbody
source. Each source temperature includes a model of
instrument temperatures with the same range. This
upwelling radiance vs. wavenumber data is then inte-
grated over wavenumber for all the temperatures to give
us a theoretical model of total radiance vs. tempera-
ture of the target for multiple instrument temperatures.
The atmospheric radiance was obtained using Line By
Line Radiative Transfer Model (LBLRTM) with the HI-
TRAN 1992 database. Gas cell transmissions were ob-
tained via HITRAN-PC, which uses the same database.
For comparison, the atmospheric radiance was also gen-
erated using HITRAN 1996 with LBLRTM and using
HITRAN 2000 with an independent program written in
MATLAB with the GENSPECT toolbox. This theoret-
ical model will be used in conjunction with preflight
calibration data to give a theoretical prediction of CO
concentration. Once the Proteus flies, the post-flight
calibration data will be used to reduce the in-flight dif-
ference signals. This result will be compared with the
predictions of CO concentrations based on theoretical
models.
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The MOPITT (Measurements of Pollution in the
Troposphere) remote sensing instrument was designed
to monitor global distributions of carbon monoxide and
methane from a space-based platform using gas cor-
relation radiometry. MOPITT became operational in
March, 2000 after being launched in late December,
1999. Current MOPITT retrievals of CO are based on
a subset of the instrument’s eight 4.6 µm-band chan-
nels. The sensitivity of the retrieved CO profile to
the ‘true’ profile is expressed mathematically by the
retrieval averaging kernels. Analysis of the averaging
kernels reveals valuable information about (1) verti-
cal resolution and (2) inclusion of a priori information.
Calculated averaging kernels for operational retrieved
CO profiles indicate the capability of resolving tropo-
spheric CO into approximately two layers. Calculation
of the averaging kernels’ eigenvectors and eigenvalues
provides additional insights into issues of vertical reso-
lution and information content. Instruments such as
MOPITT that exploit thermal infrared radiation for
trace gas profile retrievals are sensitive to tempera-
ture contrasts within the atmosphere and at the sur-
face/atmosphere interface. Over land, retrieval verti-
cal resolution (and information content) varies consid-
erably between daytime and nighttime observations due
to the diurnal variability of surface/atmosphere tem-
perature contrasts. Over deserts, for example, resolu-
tion is usually much greater for daytime observations
than for nighttime observations. Over the oceans, re-
trieval vertical resolution also follows patterns asso-
ciated with skin temperature (with the highest reso-
lution observed typically in tropical regions). Com-
parisons of the vertical gradient of MOPITT retrieved
CO profiles with in-situ CO profiles measured using
aircraft-based instruments are consistent with the ver-
tical resolution indicated by the calculated averaging
kernels. Similar findings apply to comparisons of MO-
PITT retrievals with output from the chemical trans-

port model ‘MOZART.’ Thus, we find that from (1) av-
eraging kernel calculations using operational retrievals,
(2) comparisons with validation results based on in-
situ measurements, and (3) comparisons with a chem-
ical transport model that MOPITT retrievals contain
quite useful information regarding the vertical distri-
bution of carbon monoxide (in addition to its total col-
umn value).
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Daily rainfall estimates over Africa are derived us-
ing the CPC Rainfall Estimation version 2.0 (RFE) al-
gorithm. The RFE technique is used operationally by
FEWS-Net and the Africa Desk at the NOAA/Climate
Prediction Center to provide weekly weather hazard as-
sessments to the U.S. State Department’s Agency for
International Development. The RFE algorithm pro-
vides daily 0.10◦ x 0.10◦ estimates by combining pas-
sive microwave and infrared-derived satellite rainfall
estimates with daily gridded surface rainfall measure-
ments. This paper and associated presentation will
describe the point-to-grid box verification technique
and present a preliminary validation of the RFE algo-
rithm by comparing the estimates to rain gauge data
from the Global Telecommunication System and other
independent surface weather stations in Africa. Two
other near-real-time precipitation estimates that have
comparable timeliness and time/space grid intervals,
the NASA Goddard TRMM Multi-satellite Precipita-
tion Analysis - Real Time (MPA-RT) and the CPC
MORPHing technique (CMORPH), will also be com-
pared to similar stations to help gauge the performance
of the RFE approach.
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Improvements have been made to the rain rate re-
trieval from the Advanced Microwave Sounding Units
(AMSU). The new features of the improved rain rate
algorithm include the two-stream corrections on the
satellite brightness temperatures, cloud and rain type
classification and removal of the two ad hoc thresholds
in the ice water path (IWP) and effective diameter (De)
retrieval where the scattering signals are very small. A
monthly mean comparison has been made between the
improved algorithm and the current NOAA operational
algorithm. In addition, comparison with monthly mean
rainfall derived from SSMI, TRMM, and GPCP are also
conducted in the evaluation. These comparisons indi-
cate that the new algorithm greatly reduces the pre-
vious positive bias over ocean, while increases rainfall
intensity and picks up more light rain over land. Also,
Pacific Atolls rain gauges are used to demonstrate the
greatly improved rain rate retrieval over the tropical
Pacific ocean. Results of a winter time case study over
California from February 2003 further confirm the en-
hanced ability of the new algorithm in identifying both
light and heavy rain over land.
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The Atmospheric Infrared Sounder (AIRS) data prod-
uct suite is now available at the NASA/GSFC Dis-
tributed Active Archive Center (GDAAC) located at
the NASA Goddard Earth Sciences Data and Infor-
mation Services Center (GES DISC) in Greenbelt,
Maryland, USA. AIRS data products are a combi-
nation of AIRS, Advanced Microwave Sounding Unit
(AMSU-A) and Humidity Sounder for Brazil (HSB)
measurements. Global coverage by the instruments
is obtained twice daily (day and night) and the data
along the orbit is processed into 6-minute granules.
AIRS alone has 2,378 channels measuring in the in-
frared range 3.74-15.4 mm and four channels measuring
in the visible/near-infrared range 0.4-1.1mm. A day’s
worth of AIRS data is divided into 240 scenes each of
6 minute duration. The data is produced in HDF-EOS
format and generally become available 30-36 hours
after satellite measurement from the GDAAC. Level1B
data (calibrated, geo-located radiances) contains ra-
diances from 2378 AIRS infrared channels in the 3.74
to 15.4 µm and 4 visible/near infrared channels in
the 0.4 to 1.0 µm, and brightness temperature from
15 AMSU-A channels in the 50 - 90 GHz and 23 - 32
GHz and 4 HSB in the 150 - 190 GHz. The brightness
temperature from two microwave instruments is used
to initialize the surface temperature and atmospheric
temperature profile required for the retrieval of the
final AIRS geophysical products. Level2 data (geo-
physical parameters) is grouped into three products -
Cloud-Cleared Infrared Radiance, Standard Retrieval,
and Support Retrieval. The retrieval products con-
tain atmospheric parameters such as temperatures,
humidity, cloud, water vapor, and ozone in 28 pressure
levels and 100 pressure levels respectively. Support
Retrieval product is intended for the knowledgeable,
experienced user of AIRS/AMSU-A/HSB products.
It contains high resolution profiles intended to be
used for computation of radiances, as-yet unimple-
mented research products and various parameters and
intermediate results used to evaluate and track the
progress of the retrieval algorithm. AIRS/AMSU-
A/HSB data products can be ordered on line at no
cost via the GDAAC Search and Order interface or
the EOS Data Gateway (EDG). Most recent data may
also be obtained from the Data Pool, an online cache
that provides FTP access for quick download. Daily
summary browse images and preview images of indi-
vidual data granules are also accessible from the search
interfaces to help users evaluate the data prior to
ordering or downloading. The Atmospheric Dynamics
Data Support Team (ADDST) at GDAAC is providing
science and data support to assist users in understand-
ing, accessing, and applying the AIRS data products.
An extensive informational AIRS data support web
site has been prepared by ADDST for data users at
http://daac.gsfc.nasa.gov/atmodyn/airs/
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Aerosol optical depth is now routinely retrieved over

vast areas of the Earth’s surface by many different
satellite instruments. The ocean provides the easiest
surface type over which to perform these retrievals be-
cause it is sufficiently black at near-IR wavelengths to
allow its reflectance to be conveniently ignored. Thus,
the detection and measurement of large dust plumes
can be made over the ocean, showing that some of these
plumes can extend over trans-oceanic distances. The
sources of this dust are mainly the deserts of Africa and
Asia and it is in these areas that aerosol retrievals are
conventionally not attempted, due to the uncertain but
high reflectivity of the surface. The MISR (Multi-angle
Imaging SpectroRadiometer) instrument on the Terra
space platform uses both the angular variation of scene
spatial contrast and near invariance of the angular sig-
nature of surface spectral reflectance to retrieve aerosol
properties over land. As such, retrievals over a wide
variety of land surface types can be realistically at-
tempted, including highly reflecting deserts. Here, we

compare MISR and AERONET optical depth retrieval
results for five desert sites, spanning Saharan Africa
and Saudi Arabia and covering the year 2002. We show
that MISR can successfully retrieve dust amounts over
desert areas and, thus, can provide needed information
on dust activity close to the source regions.
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Light reflected or transmitted by a planetary atmo-
sphere contains information about molecules and par-
ticles in the atmosphere. Therefore, accurate modeling
of the radiation field may be used to retrieve informa-
tion on atmospheric composition. In this work, a multi-
layer model for a vertically inhomogeneous atmosphere
is implemented by using the doubling-adding method
for a plane-parallel atmosphere. By studying the ab-
sorption, scattering and the degree of polarization of
the reflected solar light from the sea surface (by glint)
in the O2 A-band, around 760 nm, we show the sensi-
tivity of the retrieval to aerosols. From high-resolution
reflectance measurements, it is possible to retrieve O2
column abundances with precision of 0.1% for clear sky
(OB́rien et al., 1997). However, there may be errors as-
sociated with the presence of small amounts of aerosols
and cirrus clouds. The linear polarization is very sensi-
tive to the aerosol and cirrus distributions. Therefore,
its measurement can also be used to assess their pres-
ence and quantify the associated errors in the retrieval
of O2 column abundances.
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We use a k-means clustering algorithm to group me-
teorological regimes with similar cloud properties re-
trieved from the Geostationary Operational Environ-
mental Satellite (GOES8). We attempt to link each
cluster, dictated by cloud properties, to a dynamic
regime associated with cool season extratropical cy-
clones. Meteorological data is then averaged over the
times associated with each cloud cluster to ensure that
the cloud regimes are physically consistent. The analy-
sis is restricted to a single Global Climate Model-sized
box over the Southern Great Plains (SGP) site of the
Atmospheric Radiation Measurement (ARM) program
during the months of Jan-Mar, Nov-Dec of 2000. The
ARM Continuous Forcing (ACF) Data Set is used to
describe the meteorology of the single column over the
ARM SGP site for each cluster and the Rapid Update
Cycle (RUC) 40-km, isobaric Numerical Weather Pre-
diction Analysis provides a representative picture of the
mesoscale meteorology. We compare simulated cloudi-
ness from a Single-Column Model (SCM) forced by ACF
data to determine the sources for GCM parameteriza-
tion deficiencies in predicting specific cloud types.
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Small-scale spatial variations in clear air water va-
por are an important feature of the local structure of
the lower atmosphere. The Multispectral Atmospheric
Mapping Sensor (MAMS) flown on the NASA ER-2 air-
craft collected data on small-scale spatial structure in
clear air water vapor in the 6.2 - 6.9 micron water vapor
band. The Aquameter Water Band Radiometer flown
on the AFRL FISTA (Flying Infrared Signatures Tech-
nology Aircraft) collected spatial structure data on in
three water band channels (5.4 - 7.2, 5.6 - 6.1, and 5.7 -
6.7 microns). Wave structures with spatial scales vary-
ing from tenths to tens of kilometers were observed. In
addition, spatial structure in column densities of clear
air water vapor have been determined from the atmo-
spheric correction of high spatial resolution data col-
lected by aircraft-borne hyperspectral sensors. This pa-
per will review these measurements, discuss models for
sources of the observed structure, and assess planned
air and space-based data collections on small-scale spa-
tial structure in clear air water vapor.
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In situ measurements of formaldehyde (CH2O) are
important for a better understanding of photochem-
istry and CH2O can be used as a tracer, especially
for large-scale convective events. In the latter case the
measurement of CH2O being entrained and detrained
from the convective event at all altitudes with instru-
ments optimized for these conditions is of particular
interest. This requires in situ observations of CH2O
with high sensitivity (<10 pptv/sec.) and high ver-
tical and temporal resolution, resulting from the large
variation of CH2O concentrations from the troposphere
to the lower stratosphere and the short photochemical
lifetime of CH2O. In addition, such observations are of
interest for validation of OMI, which is being deployed
on the AURA satellite. We discuss the development
of state-of-the-art CH2O sensors based on both mid-
infrared integrated cavity output spectroscopy (ICOS)
and UV laser-induced-fluorescence (LIF) and cavity-
ringdown spectroscopy (CRDS) employing novel laser
technology. The sensitivities of these are expected to
be 50 pptv/10sec., 25 pptv/10sec.,and 1 pptv/10sec.
for ICOS, CRDS, and LIF, respectively. The com-
pact and light-weight ICOS and CRDS instruments will
be ideally suited for observations in the troposphere
whereas the high sensitivity LIF instrument will be
used in the upper troposphere and stratosphere, which
will also allow a direct comparison of the two instru-
ments. We have developed a calibration method that
replaces permeation tubes, which require careful cali-
bration themselves. Instead our CH2O calibration uti-
lizes a microinjector that introduces a highly repeat-
able and well-known amount of CH2O into the detec-
tion axis. This method can also be employed during
field deployments. The strategy of simultaneous ICOS
and LIF detection tied into laboratory and field calibra-
tions will bring the accuracy and quality of laboratory
kinetics studies to in situ observations and will allow a
detailed and fundamentally important analysis of sys-
tematic errors. Progress on the laboratory systems will
be discussed.


