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The SOF platform

SOF Mobile lab:
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Flux measurements

Principle of measurements:
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Propene transect

Example measurement:

Miller Cutoff Rd 25 Sep: ∼150 kg/h
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Summary of results

Comparison to inventories and previous campaigns:
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Measurement routes

Coordinated with airborne DISCOVER-AQ measurements:
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Measurement days

Few good
measurement
days
Trade-off
between goals
Less emission
data than
previous studies
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MW-DOAS

Used to quantify aromatic VOC fraction in plumes:
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Data analysis project

Project objectives:
Compare DOAS columns to DISCOVER-AQ data

Requires absolute columns . . .
. . . and long term stable evaluations

Investigate cloud effects on measurements
Improve flux estimates and compare to inventories
Estimate aromatic emissions from industries
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Cloud test measurements

Tests revealed instrumental drift effect. Fitting error (RMS)
time series during a test measurement:
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Mercury lamp measurements

Small changes in instrument line shape over time:
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Drift correction

Spectral artifacts due
to Fraunhofer lines
Simulated with
synthesized spectra
Pseudo-absorbers
derived by principal
component analysis
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Drift correction

Effect on RMS error:
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Drift correction

Effect on HCHO columns:

DISCOVER-AQ Data Analysis: DISCOVER-AQ (14/30)



Drift correction

Effect on Ring component:
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Cloud test measurements

No effect of clouds on spectral fit quality:
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Cloud indicator

Color index Iλ=324/Iλ=350 for September 25:
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Cloud indicator

Color index Iλ=324/Iλ=350 for September 12:
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Cloud indicator

Color index Iλ=324/Iλ=350 for September 11:
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Scanning mode

Experimental mode used at the end of campaign:

Every other spectrum 30◦

off-zenith
Use the zenith spectra as
reference
Requires radiative transfer
modeling
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Radiative transfer modeling

Using SCIATRAN model and aerosol profiles measured by
aircraft:
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Vertical column calculation

Assuming horizontal homogeneity:

∆SCD =

∫
∆w(z)n(z)dz

≈ ∆AMFML · VCDML +∆SCDU

Mixing layer column given by:

VCDML =
1

∆AMFML
(∆SCD −∆SCDU )
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Vertical column calculation

Angular dependence of ∆AMFML and ∆SCDU :
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Combined approach

Noisy results due to horizontal inhomogeneity. Used to
establish an absolute baseline:
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Combined approach

Results for NO2:
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Data comparison

Measurement routes:
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Data comparison

Time plots of NO2 columns at different sites:
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Data comparison

Time plots of HCHO columns at different sites:
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Data comparison

Time plots of HCHO columns at different sites:
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MW-DOAS

Measurements of aromatic fraction from Texas City
10 ± 4%:

DISCOVER-AQ Data Analysis: DISCOVER-AQ (29/30)



Acknoledgements

Financed by TCEQ and AQRP
Barry Lefer, James Flynn and Laura Judd from
University of Houston

DISCOVER-AQ Data Analysis: DISCOVER-AQ (30/30)


	Data analysis
	DISCOVER-AQ




