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- F. Overview

at work

NOAA & NASA “3D Winds” collaborations 2018-present
— GEO-GEO Stereo (GOES, Himawari, Meteosat)
— GEO-LEO Stereo GEO+(MISR, MODIS, VIIRS)
— Polar Triple-LEO (MODIS, VIIRS)

» Stereo tracking of cloud, moisture & smoke features in VIS, IR, and
WYV channels provides both height and horizontal motion

« Possible now thanks to Image Navigation and Registration (INR) or
geometric calibration of modern systems (GOES-R, MODIS, VIIRS)

* Motivation: improve wind height assignments & track smoke/ash
— IR methods for cloud tracer heights are indirect methods
— Height is determined from the same feature tracked for wind

* Wide-areacomplementto curtain LIDAR methods
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Three Research Product Types
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o . Universal Stereo Method

- at work

Platform

Remap “B” satellite into geometry of
“A” satellite; common configurations:

— Triplet GEO + Doublet GEO
— Triplet GEO + Single MODIS/VIIRS
— Multi-Angle MISR + Triplet GEO
 Measure disparities of features
matched to Reference Scene
— Same Platform = Motion
— Cross Platform = Parallax + Motion

« Tag or model match times relative to
Reference Scene

« Jointly retrieve motion vector and
height for templates or nested tracks

*  Quality Filter
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Disparities
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Time Tagging & Modeling

Times Relative to GOESAO Product Time
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Retrieval Model

. at work

Reference Scene (n =0) o i v
Solve for 5 states at each Minimize: x~ = Z:lfn Waen

site; €, is a function of , 2,
6(tn) =0pt+ V- (tn - to)

— 3 positions (50) X/ X/ Q\ﬁﬁe
— U&V winds States Times assigned %e?},
to looks at O <2 \\-\pso\d
. . . . 2 .
Minimization .of x<with N | Position of 5 2
looks determines 5 states if Lookn %

2(N—-1)>5
Covariance matrix indicates

uncertainties in retrieved
states

Retrieval residuals indicate
if disparities conform with
model & therefore the
quality of retrieved states
(typical residuals < 1 pixel) N
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Validation & Accuracy
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GEO-LEO Stereo Blind Spots

GOES-JPSS Stereo Blind Spots
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Timeliness

Direct Broadcast Enables Real-Time Polar Access
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S Polar Triple-LEO

at work

Stereo 3D Wind Cloud Mask Application
(Constrained Optimization) (Constrain to Ground)

2020/275 07:05Z

N20 & Aqua

Mid Level <6 km
High Level >6 km

Ay Clear-Sky Terrain Height
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What's Next

* More Validations w/ Operational Winds, Rawinsondes,
Aircraft, LIDAR, Intercomparisons

« NWP Assessments

 NOAA Pathfinder Products
— GEO-GEO (ABI-ABI, ABI-AHI)
— VIIRS-GEO (I-Bands and M-Bands)

* Polar Triple-LEO Development

« Science Applications
— Smoke and Ash
— Convection
— Boundary Layer

Science at work 1,
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Stereo Winds Performance
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GOES-17 Winds (band 14) vs Rawinsonde Winds
April 1-30, 2020
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Stereo w inds offer an important mitigation forthe ABI Loop Heat Pipe (LHP) anomaly on GOES-17 during times w hen
w arm ABI focal plane temperatures cause infrared channels that are needed for operational height assignments to fail.

The performance of the GOES-17/GOES-16 stereo winds exceeds that of the operational GOES-17 w inds during times
of the day whenthe ABI focal plane module temperatures are anonymously warm.

STAR brings the power of satellite renote sensing science to all NOAA missions.
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Presentation Notes
Figure on the right demonstrates the performance of the GOES-17/GOES-16 stereo winds relative to the operational GOES winds. Performance is determined by comparison to colocated rawinsonde observations at 12Z during the month of April 2020. Only 12Z comparison metrics are shown since the GOES-17 ABI focal plane module (FPM) temperatures are anonymously warm at this time due to the GOES-17 ABI Loop Heat Pipe (LHP) issue. The performance (accuracy and counts/coverage) of the operational GOES-17 winds at this time begin to suffer due to the ABI FPM warming and worsen through the day (until ~ 18Z). After 18Z the ABI FPM temperature cools to more nominal levels.�

https://www.commerce.gov/
http://www.noaa.gov/
http://www.noaa.gov/satellites

Related IWWG Presentations

« Dong Wu: “Evaluations and Applications of Newly-Developed GEO-
GEO and LEO-GEOQO Stereo Products”

« Jaime Daniels: “Expanding NOAA’s Atmospheric Motion Vector
(AMV) Capabilities Toolbox”

« Akos Horvath: “Evolution of an Atmospheric Karman Vortex Street
from High-resolution Satellite Winds: Guadalupe Island Case Study”

« Mariel Friberg: “Comparing Wildfire GOES-based Stereo-Plume
Heights, Winds, and Aerosol Properties from 3D-Wind and MAGARA
Algorithms to CMAQ simulations: A 2018 Camp Fire Study”
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