A commercial ground-based atmospheric profiler
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obtained with low random and systematic instrumental
errors. Accuracy requirements vary according to the
application. For example for weather sounding, a
temperature error less than 1K is required at all measured S
wavelengths in order to perform useful predictions. The Y YWY . atmpspheric profiling. This app.roach h.as resulted in an
LR-Tech ASSIST was designed to meet these requirements : U ; | optimized and affordable solution, which has now been
as shown in Figure 1. _ B . thoroughly validated in the field. The versatility of the
Figure 4. An excellent match is observed between the down welling ASSIST instrument has allowed it to be successful not only
Automatically provides not only radiance measured by ASSIST (black curves) and the AERI (red curves). in traditional weather sounding but also the for the
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Ground-based atmospheric profilers are used to remotely The ASSIST system has been validated in several sites and The accuracy of the retrieved profiles generated by
measure the chncentratlon of atmospheric copstltuents as §c1ent1flc campz:ugns. Flgure 3 shpyvs the. ASSIST deployed ASSIST has been extensively studied and demonstrated
well as other important parameters as a function of radiance in the U.5. DOE’s ARM Mobile Facility #2 installed on [3]. The left hand graph of Figure 6 shows the excellent
altltudg. Thesg mstr.uments can be used in several fields ‘ Mo.un.t Werner (Colorado) at an glevatlon of 3220m [2]. agreement obtained between the temperature retrieved
of application including: | ' ‘ e This instrument has been operating unattended and from ASSIST plus IASI radiances (black) and radiosonde
« Meteorological sounding '”taeftrjrtfaﬁac" remotely from PNNL since August 2010. data (red). The right hand graph of Figure 6 shows the
« Greenhouse gases studies High-throughput radiometric agreement obtained between the ozone profile retrieved
. optics for librati i
+ Pollution transport and assessment o e:hanced calibration by A$SIST(red) with ozoneosopde. data (blgck). ASSIST
Fourier-transform spectrometers have been used and i sensitivity provides most of the the profile information below 3-km
L P while IASI provides the profile information above 3-km.
studied in the last three decades by the research e
community for the remote sensing of atmosphere N I
. . s Extensive o . St : f o
constituents. With recent advances in infrared v Sonde e
. . . remote health __ ‘ = 10} —AssIsT+lASY |7 Apron
technologies and data processing techniques, ground- monitoring T = ; — A-priori of
. . . NP Y Figure 3. ASSIST (left) deployed inside the ARM Mobile Facility 2 (right) at gl as) July 7,9 UTC
pased atmospheric profilers are becoming maturg (Interferometer) the Mount Werner site (Colorado) in support of STORMVEX [2]. The g Jal
instruments and are ready to enter the commercial ASSIST || instrument performs measurements 24/7 unless rain or snow are present, Z 6 s
market. - in which case the automated hatch mechanism (insert) is closed to protect o al = &
Detector Field-replaceable RIOtZ:IUSt deSiign the equipment. Courtesy of Pacific Northwest National Laboratory Lar
including military ol 1
detect ler and : L
OBJECTIVES _ eme:trzrlcfg; |§::rn connectors The ASSIST hardware has been validated during field
X - campaigns and found to produce radiance measurements o 2 M 26((1K) 80 300 %3 e e e 2B ?
Operational ground-based profilers have to meet i ] i ] spere
P . tg f- P digita with sub Percent differences Compared to well. ) Figure 6. Ground-based ASSIST + satellite IASI retrieved profiles compared
requirements or: 24/7 unatt.ended characterized AERI SyStemS. Such an example is shown in with ozonesonde observations. Courtesy of Hampton University [1]
« Accurac eperatien Figure 4 where both the LW and SW spectral ranges are ,
g f Y . displayed - The performance of ASSIST has been already established
ase o use an — s R (1T T in weather sounding [3]. ASSIST is now proving its
s il etwork an it iy VUV W LA cpegs . . . . . .
. RelTablhty. o et e UMW, T capabilities in other remote sensing applications including
The accuracy is the fundamental performance criterion of architecture c el greenhouse gases and pollutant profiling as well as sea
any sensing equipment. It is the system’s ability to et MM L e surface temperature measurements.
measure the parameters of interest with low error. This is H i > B S ¥ o ' ]! A P VRSOV _

a2 = 1.8414e-007,HBB offset = 0 ,ABB offset = 0

R . The ASSIST product line was designed from the ground up
with the aim of meeting the requirement of commercial
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ftbrlkl-ld451201323c1e25“53’ Lnjz:;ﬁrjzisvzztda;:: _—. These data have been measured at the U.S. DOE’s SGP site. The insert measurement of ozone, greenhouse gases and atmospheric
e including calibrated radiances, shows the blown-up 11-14pm region for night radiance. pollutants
£ W noise-estimates, brightness S ¢
; ‘ Built-in Python temperatures and profiles.
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