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The idea: view a fixed location from different angles

Cross-Track Scan

e Radiance will vary, irradiance should not Norma) Ceerelions i S S

* Width of the distribution of
is therefore a measure of
instantaneous angular distribution model
(ADM) uncertainty

* Being considered as a small fraction of
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“Lock and update” approach /

_ _ Satellite
e Azimuth only updates occasionally

» Manageable number of commands to
send to spacecraft
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e Result: Earth-Target region
» More robust to orbit prediction errors

» Extract matched Footprints in post-
processing
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Example simulated Earth-Target Scan

Key
Star: Target location (0°, 0°)

Black line: NOAA-20 ground track (2023-02-28)

Colored dots: Radiometer footprints at 100 Hz
(color changes each time the
azimuth angle is updated)
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Sensitivity to target region size i
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Libera point spread function (PSF)
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Radiometer PSF at nadir

10

Provided by Dave Harber, LASP

CERES Science Team Meeting: NASA Langley Research Center, VA

20 30
Distance across track [km]

40

50

o o© o o =
N B (o)} o o
Normalized PSF weight

o
o

Jake.Gristey@colorado.edu



Latitude [°]

VIIRS to assess footprint mismatch uncertainty

Sahara Desert Simulated Earth-Target Scan radiometer
VIIRS 555 nm radiance (M4 band, 750 m resolution) footprint centroids within 10 km of target

All pixels observed from the same angle
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Footprint mismatch uncertainty

8
Footprint mismatch uncertainty: Angular radiance variability:
0.79% (20) “The noise” >20% “The signal”
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Candidate locations for Earth-Target Scans

9
* Generally looking for: In practice: update some
> No cloud (or homogeneous cloud) locations on “monthly basis
» Homogeneous surface ISCCP-D2 198307-200312 Mean Annual

CERES Map Land Classification file: IGBPa_1198.ma

-60 60 ( 180
Total Cloud Amount (&)

1 Evergreen Needleleal 4 Deciduous Broadleaf 7 Open Shrublands 10 Grasslands 13 Urban and Built.up 16 Bare Soil and Rocks :—:::-

2 Evergreen Broadleal 5 Mixed Forest 8 Woody Savannas 11 Permanent Wetlands 14 Cropland Mosaics 17 Water Bodies y 20
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3 Deciduous Needleleaf 6 Closed Shrublands 9 Savannas 12 Croplands 15 Snow and Ice 18 Tundra

https://climatedataguide.ucar.edu/climate-data/ceres-igbp-land-classification
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Candidate locations for Earth-Target Scans .

e e Los

1 Greenland (snow)

2 28.55 23.39 Libya-4 calibration site (desert)

3 -15 3 South-East Atlantic (marine stratocumulus)
4 -5 -130 South Pacific (open ocean)

5 -28 131 Australia (desert)

6 36.61 -97.49 ARM SGP site (vegetation)

7 -86 30 Antarctica (snow)

8 -4 -20 South Atlantic (open ocean)

9 -6 144 Papua New Guinea (Deep convection)
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84 North-West China (desert)
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VIIRS radiance examples (16 days): Surface targets

Greenland Libya 4 Southern Great Plains South Atlantic
(Snow) (Desert) (Vegetation) (Open ocean)
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VIIRS radiance examples (16 days): Cloud targets
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South-East Atlantic Papua New Guinea
(Marine stratocumulus) (Deep convection)

VIIRS 555nm, Target 3, Period 17 VIIRS 555nm, Target 9, Period 26
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Footprint mismatch noise per target
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All targets include Earth-Target Scans
with noise within ~few percent

Expect to sub-select best cases for
analysis

Challenges:
» Open ocean scenes
» Cloud scenes
» Intermediate cloud fraction

Future work:
» Refine target locations
» Explore seasonal variability
» Finalize prioritization approach
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Summary and conclusions y

* Developed simulation capability for Libera Earth-Target Scans
and used it to optimize sampling strategy

» +50 km target region

e Demonstrated that evaluation of ADMs would be viable for
a carefully chosen target

» Angular radiance variability >> footprint mismatch noise
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 Extended to 10 candidate targets over 16 days
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Mean PSF-weighted cloud fraction
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» Cloud presence dominates “noise”
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» BUT all targets include usable scans
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Example Earth-Target Scans from 16-day cycle
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Greenland Antarctica
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