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Fig. 4. Global distribution of cloud ice water path in the Tropics.

Thereare discrepanciesn the magnitudeof cloud
iIce among many current global climate models To
mitigate this, globalmeasurementsf cloudice are
needed Thisfigure showsthe globaldistribution of
cloud ice mass One year of satellite data from
CloudSat I1Is used to generate synthetic
measurementsand ice water path is then inferred
from those measurementsusing a new retrieval

methodology
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Fig. 2. Physical Geometric Optics Method (PGOM) TexasA&M UniversitySupercomputind-acilities
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Fig. 5. A lookup table diagram for ice cloud IWP

Optical Phenomenon Simulation

ADd Fig. 6. Optical phenomena simulations: (Lefarhelia and (right) upper tangent arc.

retrievals using passive microwave (220 GHz) and thermal Horizontally oriented ice crystals in the atmosphere cause

Infrared (12 a ) measurements.
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Light scattering simulations

10° ¢

104 |

—— ] 1.0 = )
— I-TM | b
——  PGOMS 2% Has |

ka =150,2a/L =1 ] ;

m=1.308+141.43 x 10"

0.4t
f P12/P118:(2)

! I 0.5} ]
Wl Pi/P1i | R
~0.2} - 0.5}

-0.4}

-1.0

0 30 60 90 120 150 180 0 30 60 90 120 150 180

Scattering Angle (°) Scattering Angle (°)

Fig. 3. Phase matrix elements computed by thd M and PGOM.

Light scattering calculations require large
computationalexpense(Yanget al. 2019. Single
scattering property databaseare widely used in

researchcommunitiesand are developedwith the
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Frequency of Contradictions between 2C-ICE and MODIS C6 vs.
Resulting ACRF,
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Fig. 11. Cloud radiative forcing bias among satellite
cloud products.

It Is known that Ice cloud retrievals that are
based on passive sensors misclassifyscenes
with very optically thin cirrus clouds as clear
sky We show that cloud radiative forcings

ca

ap
ca

culatedusing MODIS (6 products have an
parent bias when compared to similar
culations using a collocated active sensor

retrieval (2GICE)or suchscenesThisbias,due

o
ap

very optically thin Ice clouds, Is
proximately8 W/m>.
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goal of utilizing polarized microwave and

particular optical phenomenasuch as Parheliaand the upper
tangent arc. Theseoptimal phenomenaare simulatedbasedon

12Um  jight scatteringproperties(Saitoand Yang 2019
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Fig. 7. Observed (left) and simulated (rightplBrization andDirectionality of
the Earth'sReflectance$POLDER) radiometaflectance at 0.865%m band.

The simulation Is performed by TAMU Vector Radiative
TransfeModel (TAMUVRTM)Dinget al. 2019.
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Fig. 8. Shortwave flux biases at the top of atmosphere

The cube of asymmetryfactor is a better parameterization
of the fraction of forward scatteringthan the conventional
approachin the two-stream approximationin terms of the
shortwavebroadbandradiation flux calculationsat the top
of the atmosphereandthe surface
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