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Progress report from the PACE science team

Microcystis aeruginosa bloom S

Polarimetry Report (Lead: L. Remer) Synthetic hyper-spectral IOP-AOP dataset (Lead: Z. Lee)
_ The PACE Science Team strongly endorses the inclusion of a polarimeter in the PACE o
P e s mission. This consensus opinion 1s based on the following three reasons: *Objective: Create a free-of-measurement-error hyperspectral (350-800 nm, 5 nm
— e e SRR . . resolution) dataset for algorithm test and evaluation.
(1) There are specific atmospheric products related to both clouds and aerosols that can ) J
B ackg round only be obtained with a multi-angle polarimeter General rules:

(2) Multi-angle polarimetry will reduce uncertainty in derivation of normalized water « Representative to commonly encountered waters.
The PACE (Plankton, Aerosol, Clouds and ocean Ecosystem) mission is a leaving radiance and provide more accurate atmospheric correction. (See figures.) Consistent with up-to-date knowledge
strategic Climate Continuity mission, included in NASA's 2010 plan: (3) Preliminary theoretical and observational studies that show that polarimetry can aid | | _
“Responding to the Challenge of Climate and Environmental Change: NASA's in the characterization of hydrosols (particles suspended in the water), *Approach: create an |OP dataset, and feed it to Hydrolight to generate

| | . | . . | Simulated [p, ()] uncertainty reduction, Chl-a = 0.3; AOT(855nm)= 0.123 9 angles with polarization 1 angle without polarization Corresponding AOP Spectra_ _’ \

Plan for a Climate-Centric Architecture for Earth Observations and Applications CE T T T o uenenstument )3 S8 | ] e[ | ] by(A) 3 b (DR o pi (A) + By (A) synthesized
from Space”. On a polar orbit, !DACE will make cllimate-quali’_ty global 04_ — _ uj) Uj) a(2) A ay(A) 4 a (2 da, () +ay(A)
measurements that are essential for understanding ocean biology, < E E Né 1} ' Né 1} X * /‘_‘
biogeochemistry, ecology, aerosol and cloud properties, and determining how 9 | S v + o8 s o* & constants  from measurements
the ocean and atmosphere’s role in global biogeochemical cycling, ocean Bo2f £ e ? o EN A |
ecology and perturbations to Earth’s energy balance both affects and is EE E =N PR - B i s 11720 a,, spectra (from >4009 S.eaBASS spectra): 12 “groups” (separated by a,, (440)
affected by climate change. | E 400 v fr?gth o 800 400 e :r?gth o 800 value), and ~3 a,, shapes within each “group”.

) waveongh i Left above. Colored symbols are atmospheric “H=a, (@40 4y(330) = Py x,(440) ay(A) = ag(440)e™ ;g (440) = py xay, (440)
With advanced global remote sensing capabilities PACE is expected to: 1. Ratio of uncertainty in normalized water  correction results derived from high altitude aircraft 440\75 440\

. . . by (A =0.01x(c,(A)=a,, (X)) by, (A) = psxa,,(440) x| = ¢,y (A) = p3xa,, (440) x| —

provide high quality observations which will contribute substantialy for both leaving reflectance ( [p,(Mly ) between ~— observations at 9 angles; 7 wavelengths; and with o S I Z e z

theoretical instruments having multi-angle polarization. Right above. Colored symbols are

basic science and research as well as application and 2. Extend the current and polarimetric capability and those results derived without angular and polarization
time-series of climate quality data to enable detection of long-term trends. measuring only radiometry at one view information. In both, black symbols are Value of p,, S, p,, S, p3 P, s, @nd p, are determined semi-randomly (within ranges
angle per target. measurements from SeaPRISM near sea surface. from field observations) as in IOCCG Report #5
The PACE Science Team 1 (2014-2017)
In-situ dataset (Lead C. Rousseaux) Intercomparision of polarized RT codes (Lead: J. Chowdhary)
The PACE science team has been selected in ROSES 2014 and has a three *Objective:  To create a high quality, diverse and extensive database of existing | [« Objective: The high measurement accuracy (0.2%-0.5%) of modern polarimeters
year span. A new science team will be assembled as part of a ROSES 2017 call. hyperspectral inherent and apparent optical properties (IOP/AOP) data both polarized deployed over oceans requires matching improvements in validating the simulation
and non-polarized) for the validation of remote sensing products and the development accuracy for polarized light scattered in atmosphere-ocean system (AOS) models
Charge of the first PACE Science Team: collaboratively address inversion for in- of algorithms for the PACE mission
water optical properties, and atmospheric characterization, including * Set-up: 5 AOS models, 104 scattering geometries, 2 altitudes, 4 wavelengths:
atmospheric correction. " D Sen Surfue Temperatre
i : i%i}ag}z’;p“ ) ;Z?::lrt; — 2 sun angles models Ocean Body Ocean Surface Atmosphere
Science Team goals: o Rosiometry o nos | none rough molecular
. . "’ Total absorption coefficient (aw+ap+ag) ® Gaussian isotropic ® Pure Rayleigh scattering
*Achieve consensus about, and develop community-endorsed paths forward for § Absorption coeficientof prticls 2 * Nofoam or shadowing
. ) éﬁ"i. - A sorption coefficient of ph oglankton ~ 180° pure water rough none
the PACE SenSOr(S) fOr the fU” SpeCtrum Of IOP and atmOSpherlC meaSU rementS, € m\: Azsorgtioncoeglciento?()}ei’lt)sfoff+particles o e AOS-ll ® Pure Rayleigh scattering ® Gaussian isotropic
. . Absorption coefﬁ?ient of Gel.bstoff . ® No foam or shadowing
algorithms and retrievals. - - . g T NI pure water rough molecular
. . . . . g7 Beam attenuation coefficient of particles (ap+ © AOs-llI ® Pure Rayleigh scatterin e Gaussian isotropic ® Pure Rayleigh scatterin
* |dentify gaps in knowledge, research and in technologies that should be filled to T W e ) ieamatt?,,uam,f;c.oefﬁc;egtlbPff e § | pureRoyleighsettring |+ Caussion otopic |+ ure Repligh saterin
I F : : : : : — olume Scattering Function P g R T o 1 s ure water & hydrosol | rough molecular
Maximize the Utlllty Of PACE and ContrIbUte to It Z)}g)z:.:];ei;’:l eg:; ;Z)t‘:l::ts included in the PACE in situ zluorescince of CgDOM ¥ lower : a2y ; AOS-IV po PuretRaerigf?l scattering | gGaussian isotropic ® Pure Rayleigh scattering
il ezes gLl il A ® Detritus-Plankton mix ® No foam or shadowing
§ I pure water & hydrosol rough molecular & aerosol
thi I " I I I . © AOS-V ® Pure Rayleigh scatterin e Gaussian isotropic e Pure Rayleigh scatterin
In addition, the ST is called upon to provide advise on imager and polarimeter *Outcome: A database of hyperspectral IOP and AOP data covering a range of ]  Denituepionbtonmit |+ Noformorshodowing | o Fnemode el |+
A =350 nm, 450 nm, 550 nm, 650 nm

specifications (e.g. we had a series of webminars to learn about new/available
technologies, their attributes and the science they will facilitate).

ecosystems to be used for the validation of PACE products and algorithms. This
database will be published with every contributor as co-author in ~2017. Please [ |« Results: Using 3 independently written RT codes that were based on 2 different

| | y contact Cecile S. Rousseaux (Cecile.S.Rousseaux@nasa.gov) and Emmanuel Boss methods, we obtained thus far for AOS-I to AOS-IIl agreement within 10-6 for Stokes
Wh'le th members of the _team each have been funded to aCCO_mp“Sh specific (Emmanuel. Boss@maine.edu) for to contribute your data to this database or for any parameters |, Q, U. This is 1-2 orders of magnitude better than previous
science goals, here we highlight some of the team's collaborative questions, recommendations or comments. comparisons, and leads to an <0.1% accuracy in degree of linear polarization.

accomplishments from its first year.
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Alexander Marshak, Steve Massie, Charles McClain, Cameraon McNaughton, Gerhad Meister, Greg Mitchell, Frank Muller-Karger, Jeffery Puschell, David Siegel, Menghua Wang, Jeremy werdell. PACE applications: Al Omar, Maria Tzortziou = NASA Head Quarters: Paula Bontempi, Hal Maring, Betsy Edward, Widdy Turner (applications)
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