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2. Introduction

Need existed to address the long standing issue of slow derived motion

winds at upper levels (Schmetz et al.1993, Bormann et al. 2002; von Bremen
et al. 2008)

The AWG winds team developed a new derived motion winds algorithm
for GOES-R ABI that minimizes the slow speed bias without increasing
the noise of the retrieved winds (Bresky et al, 2012)

Brings new exploitation opportunities to NWP centers to use these
AMYV products and impact NWP forecasts in a positive way.

The AWG winds team continues to pursue more complete validation of
the GOES-R derived motion winds algorithm using Meteosat/SEVIRI
and GOES imagery as proxy data for GOES-R ABI.

A companion GOES-R3 project is assessing the impact of winds
derived from the new GOES-R ABI algorithm on GFS forecasts
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3. Methodology/Expected Outcomes

Cluster Analysis of Local Motion Near a Frontal Zone

By using small subregions (5x5
pixels) nested within a conventional
target window (19x19 pixels), the
algorithm produces a set of local
motion vectors for each cloud
scene.

A clustering algorithm (DBSCAN) is
used to analyze the displacements
and isolate distinct motion clusters

Cloud heights at pixels belonging to
the largest cluster are used to
assign the height of the derived wind
vector

Derived winds are validated and
characterized using _
reference/"ground truth” observations
from other Observing systems (e_g_’ Meteose/aat\ﬁ\l/n;age 12 UTg I1 Febt2(107t; Target box ,
- , rom second largest cluster,
ﬁl(\évllins;)(gggsér%ﬁ/l_sllziv?r?dis We” as Clusters found. Based on analysis of displacements

Average motion of second largest cluster (28.6 m/s); Better agreement
with collocated radiosonde
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Example Atmospheric Motion Vector Products
Generated from Meteosat-10/SEVIRI (ABI Proxy Data)...

LWIR (10.8um) Winds Cloud-top WV (6.2um) Winds

P>700 mb




Loop of winds derived from hourly Full Disk Meteosat-9 SEVERI
10.8 pm imagery (22 UTC Apr 24 - 08 UTC Apr 25, 2012 :
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Low-Level 5700 mb

Since February 2011, NESDIS/STAR has been routinely generating experimental winds
from Meteosat-9/SEVIRI using the GOES-R winds algorithm (ie., nested tracking)
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o Comparisons to “Ground Truth”/
Reference Data

Radiosondes GFS Analysis
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Density plots of AMV speed against RAOB speed for Aug 2006 and
Feb 2007 for traditional tracking (left) and nested tracking (right).
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Validation of AMV Height Assignment
Finding the “Level-of-Best-Fit” using Radiosondes...

Meteosat-9/SEVIRI (10.8um) AMVs (28 Nov 2011 — 06 Feb 2012)
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5. Possible Path to Operations

Cloud-drift winds
derived from 15-min
GOES-13 11um
imagery over
Hurricane Sandy
over the period
October 27 (0140
UTC) through October
30 (1240 UTC) , 2012

GOES-R Ground Segment
(October 2015)

Internal NESDIS Projects
underway for early
transition of the GOES-R
nested tracking approach
Into NESDIS operations for
to generate GEO and LEO
winds

— GOES/NOP (July 2013)
— NPP/VIIRS (June 2013)

Cloud-drift winds derived
from NPP VIIRS Imagery
over the Arctic at 1220 UTC
on 12 May 2012
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6. Future Plans

Continue to support Harris’ implementation of the GOES-R winds algorithm in the
GOES-R ground segment.

We are in the process of applying the GOES-R derived motion winds algorithm on
simulated GOES-R ABI data

Continue validation efforts to further characterize and document the performance and
error characteristics of winds derived from the GOES-R winds algorithm

Work to transition the GOES-R winds algorithm (“nested tracking”) into NESDIS
operations (GOES, NPP/VIIRS)

Continue assessing the impact of Nested Tracking Winds in NCEP’s NCEP GFS
Hybrid Ensemble Kalman Filter Data Assimilation System (GOES-R3 Project; See
Nebuda et al poster)

Support efforts to help ensure NCEP is prepared to use winds derived from the new
GOES-R winds algorithm in their data assimilation/forecast systems.
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