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1. AROMAT campaign 4. Surface reflectance 5. Application of surface reflectance on VCD retrieval

Importance of surface reflectance for the Air Mass Factor

 The AROMAT (Airborne ROmanian Measurements of Aerosols and Trace Gases) Surface reflectance constant Surface reflectance derived from
campaign was held in September 2014 AME vs. Albedo @ Fiight AR=3.2kr; VZA=0"; RAA=S0", SZA=40";=4400m « Compare box 3. for the assumed aerosol
b P 7 _—— Strong dependency of the AMF di it -
- Dedicated to comparison of multiple remote sensing and in-situ instruments for satellite _ | | (0.05) measured intensities profile

on surface reflectance
« Bright surfaces increase the
contribution of light coming from
the surface
; * Thereby increasing the fraction
S SN S S SN S S S of light that has passed the trace
gas layer (close to the ground)
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data validation
« Many European research institutions involved 5
« Two target sites

« City of Bucharest (Urban emissions from traffic and industry)

« Jiu Valley (Two large power plants with high emissions and localized plumes)
« Shown here: are solely measurements in the Bucharest area

AMF

« Assuming a constant surface reflectance
the VCD show clear structures co-
located to bright surfaces.

« Applying the derived surface reflectance
in the AMF yields a much smoother NO,
field

VCD NO, [molec cm™]

) Instrumental setup and method Derivation of surface reflectance from measured intensities

 Measured intensities are normalized to
a reference region with known surface
reflectance (green boxes)

« surface reflectance data of reference
region from ADAM database (based on
MODIS)

« Application of atmospheric correction by
a look-up table of modeled intensities
computed with SCIATRAN
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side lengths of pixel across track
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flight altitude ~ 3300m
aircraft speed (typ. 60m/s)
- eXposure time typ. 0.5s

« The AMF without inclusion of a variable
surface reflectance shows only relatively
small dependencies on viewing zenith
angle, solar zenith angle and relative

For 35 individual viewing directions
scattered light 3 -
from below Ground pixel size 84 x 30 m?

aircraft

s single spatial pixel
<> observed area (FOV)
<> instantaneously

observed area (iFOV)

Instrumental setup The AirMAP viewing geometry - azimuth angle
Scattered sunlight from below the The swath of the push-broom imager depends -

aircraft is collected and fed into an on flight altitude, groundspeed of the aircraft . Figure left shows the derived surface

Imaging spectrometer via a sorted and exposure time. For typical values during reflectances

fiber bundle (35 individual fibers), AROMAT this results in a spatial resolution of . Advantage of method: retrieved surface

retaining the spatial information. 30 X 84 m2. '

reflectance corresponds to the
measured spectra. No pointing /
Interpolation issues

Photographs of AirMAP

& Aircraft :

« Top left: Aircraft
AIrMAP was installed
on (Cessna 207 Turbo);
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3. Air Mass Factors Selected references /. Summary & Outlook

* The air mass factor (AMF) converts the measured
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Dimensional Trace Gas Mapping from Aircraft.” Atmos. Meas. Tech. 8 (12):  We have developed a method to account for highly variable surface reflectance in an urban environment
. AMFs computed with SCIATRAN and compiled into a look-up-table with the 5113-31. doi:10.5194/amt-8-5113-2015, 2015 - - Applying the derived surface reflectances in AMF computation successfully eliminates spatial patterns in the retrieved NO, VCD originating from varying
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