Sensitivity studies of the air mass factors (AMF)
used to retrieve glyoxal Vertical Column Densities
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Species of interest: CHO.CHO - Sources and Sinks

/ e ! CHOCHO is formed by the oxidation of The main known sinks of CHOCHO are: &) the

reaction with the OH radicals and the b

Glyoxal (CHO.CHO), the smallest di organic compound, is known to be a key intermediate product NMHC. Contrary to HCHO no direct — )

o . photolysis leading to an estimated lifetime of 2h.

source: expected. This makes % i

of the oxidation of VOCs emitted from anthropogenic activities, biogenic processes and biomass burning. CHOCHO ielEitor of thelVOC ©) Another sink, although still highly uncertain, is

2 good indicator of the the reversible, or irreversible uptake of CHO.CHO
Recently, glyoxal has been d d in heri Is and has been suggested to form a significant oxidation. on/in aerosols and clouds.

part of the missing secondary organic aerosols, which is not reproduced by the models. Monitoring
CHO.CHO from space provides, therefore, useful information concerning a) the VOC oxidation and b) the

secondary organic aerosol formation (SOA) that are key of ic

‘The determination of the amounts of trace gasses from space is based on several a priori assumptions used
in the computation of an air-mass factor (AMF). The latter is used for the transformation of the Slant
Column Densities to Vertical Column Densities (VCDs). The AMF depend on the radiative transfer properties
of the atmosphere. Parameters such as: the surface spectral reflectance of a ground scene, the surface

pressure, the viewing geometry, the clouds, the assumption for the aerosol vertical distribution and its optical

thickness, the solar zenith angle and finally, the assumed vertical distribution of CHO.CHO in the lowermost
troposphere, are determining the AMFs. This work presents some of the key uncertainties in the AMF

calculations related to the boundary layer height, aerosol layer height, aerosol optical depth, albedo and

single scattering albedo.

Motivation

Improving the air mass factors used to retrieve the Vi

studying their key uncertainties

The task of the current study is to present some of the uncertainties related to the AMF calculations (with the emphasis given to
aerosol properties). In specific the behavior of the AMF as a function of the boundary layer (BL) variation, the aerosol layer (AL) height,
the aerosol optical depth (AOD), the albedo and the single scatteting albedo (ssa) is depicted below.
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For this test we used a
‘homogeneous aerosol layer

(2006) were used. However, in arder to improve the accuracy of
tial o tnderstand the key uncertainties linked to the AMF calculation.

BL 1000

In this case the variable is
the aerosol layer which is
homogeneously mixed with
the trace gasses into &
constant BL (1km). For the
case of AL=2km we Similarly to 2z the variable is again the
assume that the first 1km aerosol layer. The main difference is that the AL

is well mixed into BL. is not mixed with the BL but lays above it. The

AMF y; 600>AMF 1 1000>AMF 51 2000 = m L shielding to the CHO.CHO absorption signal is
AMF;600<AMF3py,1000<AMF512000<AMFg; 3000 fie sensd loyer hegn J  greater. The computed AMF for the AL, ;  and

i e Sl et teeentne BL 1000 the Al 5, are about the same.
as a result of the shielding to the R
- 0
-10%

AMF 10,6 11> AMF 1.1 21 AMF a2 g10m
It was found that the most
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crucial parameter affecting
AMF  values s the
proportion of the radiation
reflected at a surface
RS e e
AMF values.
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For the non-mixed aerosol layer with the BL, we performed the same
sensitivity test as before but with an increased aerosol load of 0.9 . As a
result the aerosol layer produces a massive shielding. A vast reduction
in the computed AMF is now observed.

-47%

The last test involves the .
- calculations of the AMF as AMF 10,6 11> AMF 1.1 g1 >AMF 1.2 310
AMF 0p0.1<AMF ;6p0.5<AMFy0p0.9 a function of the single

- . scattering albedo (ssa). It

+39%

SCIATRAN Parameterization
Raistive tranfer rodef: SCIATRAN (he yellow color denotesthe besic run perameters)
Wavelengtins 425, 4375, 440, 4500m (mmin CHO.CHO
824: 20%, 30°, 40°, 50", 60°, 70° . s
I pt (AOD) 3 01, 05,09 2306, T, 2

Acroml beight (AL) > Ofkm, 1km, Zm  Single scattering afbedo (SSA) - 0.89, 093, 096

Albedo > .01, 0.03, 0,06, 0.07, 015 Size > Fine or comrse e

Abscxbing > YeaNo Bviroment 3 Uben A &) the BL elevates, the AMF increases due to the increased sensitivity as more photons reach the detector; il

b) the AOD increases, the AMF also increases. The effect is larger for the non-absorbing aerosols due to the increased scattering; WA}

- P | : - ©) the BL remains constant (1km) but the AL raises (from 0.6km to 2km), the AMF decreases due to the shiclding of the trace gas signal. #i2)

hen the AOD increases.




