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NASA ACEPOL Campaign

AiIrHARP Joined NASA Aerosol Characterization from
Polarimeter and Lidar (ACEPOL) campaign in October —
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Background and Motivation

The anisotropic total and polarized reflectance of a terrestrial surface are November 2017. Observations over 40 scenes have been — o1/
often characterized by the bidirectional reflectance and polarization collected and processed.

distribution functions (BRDF and BPDF). A variety of semi-empirical BRDFs \ntensity (440,550,670) intensity (440,670,870)

and BPDFs have been developed!!. 34l |In real applications, these functions ss.0n TN ~ sa.9on D

are often used singly or linearly combined to form a bidirectional reflection
model (BRM). Proper consideration of such a model is important in remote
sensing for both surface and atmospheric retrievals, especially for those
from multi-angular backscatter and/or polarimetric measurements. However,
it is often unclear what surface parameters should be included as retrieval
parameters.
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The Hyper-Angular Rainbow Polarimeter (HARP) instruments are designed nezw - us1w o new uszw - usiw - new - Spectral intensity and the degree of linear
and built at UMBC Earth and Space Institute to make multiangle multi- DOLP (440,550,670) DOLP (440,670,870) polarization (DOLP) acquired on Oct 25,
34.9°N 34.9°N 2017 over Rosamond Dry Lake, California.

spectral polarimetric measurements from a wide 94° cross-track FOV (60
unique view angles at 670 nm, and 10-20 at 440, 550, & 870 nm). Currently,
there are three polarimeters based on the HARP concept: 34.85°N
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More AirHARP Quick looks can found at:
https://sites.google.com/view/airharp-acepol
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Below: Polar plots of aircraft-level total &
polarized reflectance from 6 overpasses
for 5x5 AirHARP pixels at sites A & B. Sun
Is placed at 0° relative azimuth, and solar
zenith angles from 47° to 56°.
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Airborne System Launch — Nov 2019 2022-23

e Ground calibration often  Lower SNR * Improved SNR

* 40m resolution * 4 km resolution * Better calibration 5700 ) 500 5700 50° 70° ) 50° 70° 90°

* Deployed in NASA LMOS * Limited data set: 1 * 3 km resolution 0.45 0.45 s 0.40 0.50
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Research Objectives

Polarized Refl . Polarized Refl . Polarized Refl . Polarized Refl

* Evaluate different BRDF/BPDF models for desert and vegetation 670 nm ° 870 nm P 670 nm ° 870 nm

surfaces with recently collected AirHARP observations

e Potentially improve BRM parameterization and representations
(such as in terms of kernel non-linear parameters) in surface &
atmosphere retrieval design
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Method

Forward Radiative Transfer Modeling

n
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Preliminary BRM Fittings
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BRDF_ BPDF d " AirHARP * Figures below shows fittings of total and polarized reflectance for two different scans
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aerosol retrieval
More about UNL-VRTM: https://unl-vrtm.org
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e Evaluate the performance of different BRMs for different surface types, and then seek ways to improve the
BRM representation

* Provide recommendations on “what parameters should be put in the state vector” for designing HARP
surface & atmosphere retrieval algorithms
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