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Use of GOES-R Advanced Baseline
Imager (ABI) Proxy Data to Assess the
Performance of the GOES-R Winds Algorithm
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GOES-R Series Maintains Continuity
of NOAA’s GOES Program

NOAA Geostationary Satellite Programs @

Continuity of Weather Observations

Calendar Year As of January 2016

09 | 10 | 11 32 | 33| 34 | 35| 3

GOES-R Launch Date:

| GOES East

|
| On-orbit spare No Earlier than Nov 4, 2016

[T T T 1] ||

| GOES west

Fiscal Year

09| 10 | 11

S! a S U ! e orbit, operational SN Planned On-orbit Storage
Approved: NSNS In orbit, storage BN Test & Checkout

Assistant Administrator fof Satellite and Information Services [T Fuel-Limited Lifetime Estimate I Planned Mission Life




"' %gf;” GOES-R ABI Enhanced Capabilities Expected sy &

s‘@#

to Bring Improved Level-2 products

* Higher Spectral Resolution All of these things con‘rri[au’re to one being
_C d retri able to observe and retrieve phenomenon

an €€ and retrieve new not previously observed before
phenomena

* Higher Spatial Resolution

— Higher fidelity imagery and L2
products; information at smaller
scales now observed

* Higher Temporal Resolution

— Physical and dynamical processes
are now captured; new information
to exploit and be used by user
community

* Improved Radiometrics
— Translate to more accurate products

 Improved Navigation and

Registration

— More accurate products and
improved utilization of them

GOES-14 provided very unique information and offers a glimpse
into the possibilities that will be provided by the ABI on GOES-R.




Thé Advanced Baseline Imager

ABl - Curgent GOES
Imager

Spectral Coverage 16 bands 5 bands

Spatial resolution | :
0.64 um Visible 0.5 kny “Approx. 1 km
Other Visible/near-IR 1.6 n/a |
Bands (>2 um) F Approx. 4 km
Spatial coverage 75, RARAND e
Full disk per hour 12 per hour | Scheduled (3 hrly)
CONUS pef ;* ~4 per hour
Mesoscale 30 n/a
Visible (reflectlve bands)
On-orbit calibration Yes No



PE Bl Scan mades for the ABI:

CONUS

Advanced Baseline Imager (ABI)

Mode 3:

WISl [yl disk images every 15 minutes
CONUS |mages ever 5 minutes
Meso Hiages (2) every 1 minute

" Mode 4:
iSkimages every 5 mins

" AMV Product Refresh Rate:

Full Disk: Hourly
CONUS: 15 minutes
Meso: 5 minutes

There is an approved ABI scan mode 6 which will provide 10-min FD scans.
Implementation some time after checkout period. v



Future GOES
imager (ABI)
band

Wavelength
range (pm)

Central
wavelength

(um)

Nominal
subsatellite

IGFOV (km)

ABI Visible/Near-IR Bands

Sample use

045-0.49

047

Daytime aerosol
over land, coastal
water mapping

0.59-0.69

0.64

Daytime clouds fog, inso-
lation, winds

0.846-0.885

0.865

Daytime vegetation/burn
scar and aerosol
over water, winds

1.371-1.386

1.378

Daytime cirrus cloud

1.58-1.64

|6l

Daytime cloud-top phase
and particle size, snow

2.225-2.275

2.25

Daytime land/cloud
properties, particle size,
vegetation, snow

Schmit, T.J., M. M. Gunshor, W. P. Menzel, J. J. Gurka, J. Li, and A. S. Bachmeier, 2005: Introducing the next-
generation Advanced Baseline Imager on GOES-R. Bull. Amer. Meteor. Soc., 86, 1079-1096.
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Future GOES
imager (ABI)
band

ABI IR Bands

Woavelength
range (um)

Central
wavelength

(um)

Nominal
subsatellite

IGFOV (km)

Sample use

7

3.80-4.00

3.90

2

Surface and cloud, fog at
night, fire, winds

5.77-6.6

6.19

High-level atmospheric
water vapor, winds,
rainfall

6.75-7.15

Midlevel atmospheric
water vapor, winds,
rainfall

7.24-7 44

Lower-level water vapor,

winds, and SO2

8.3-8.7

Total water for stability,
cloud phase, dust, SO,
rainfall

9.42-9.8

Total ozone, turbulence,
and winds

10.1-10.6

Surface and cloud

10.8-11.6

Imagery, SST, clouds,
rainfall

1.8-12.8

Total water, ash, and SST

13.0-13.6

Air temperature, cloud
heights and amounts




Data Release Strategy

Launch
& Orbit
Raising

Operations -
Post-Launch Testing (PLT) - 180 Days < 5 yrs Storage & 2> 8.4 yrs Ops

System Performance Operational Test (SPOT)

Extended
Validation

|

Internal Flow
L+15 Days

ABI (LLb&CMI)
E—

ABI (Other L24)

T A A

External Distribution Handover Readiness  East/West Assignment
L+88 Days Review (HRR) & L+12 Months
Operations Handover
L+6 Months

1+195 PLT end + 12 mo.

14195 PLTend+6mo. PLTend+15mo.

'
i LUUP TesTs -

Current as of Apr 12, 2016

elizabeth.mcmichael@noaa.gov

I
Science Data Not Post-Launch T Post-Launch ProductT Extended Val / full

Yr Declaration of Maturity
T Milestones occurs at
Peer-Stakeholder Product
Products Products Products | \/alidation Reviews (PS-PVRs)

Flowing Observatory Testing Testing (PLPT) / validation testing
/ beta testing provisional testing

Beta Validated Provisionally Validated Fully Validated

* Two one-day data blackout during this period due to COOP tests.
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%) Nested Tracking Approath

e Computes local motions
(nested) within a larger target
scene, together with a
clustering algorithm, to extract Motion of

motion solution(s) entire box
SPD:22.3 m/s

e PRerform cluster analysis of line =2
and element displacements Average of
largest cluster

e Cloud heights at pixels SPD: 27.6 m/s

belonging to the largest cluster
are used to assign a : —
representative height | R
(Median) to the derived '
motion wind

Before clustering After clustering

e Potential for determination of

motion at different levels g SRS Largestduster
and/or differént scales g
5
. X - Average
Bresky, W., J. Daniels, A. Bailey, and S. Wanzong, 2012: displacement of

New Methods Towards Minimizing the Slow Speed Bias Pl"i“tts inlargest
Associated With Atmospheric Motion Vectors (AMVs). J. cusTer
Appl. Meteor. Climatol., 51, 2137-2151




Cloud Top Pressure Product

e Cloud Height Algorithm Highlights " H-8/AHI Cloud-top Pressure (hPa)

o Algorithm uses the 11, 12 and 13.3mm channels to
retrieve cloud-top temperature. Cloud emissivity
and a cloud microphysics are retrieved as well.

o  Algorithm uses an optimal estimation approach
(Rogers, 1976) that provides error estimates (Tc).

o  NWP forecast temperature profiles used to compute
cloud-top pressure and height.

o  For pixels typed as containing multi-layer cloug
multi-layer solution is performed.

o  Special processing occurs in the pres
temperature inversions.

e References y
o Heidinger, A., 2010: GOES-R
Imager (ABI) Algorithm *
For Cloud Mask, GOES-R Prog
wwwgoes‘frgov / by ;
o Rodgers, C.D., 1976: Re rieval of atmospheric
temperature and composition from remote

measurements of thermal radiation. Rev. Geophys.
Space Phys., 60, 609-624.

d "‘Bé»sellnevw
s Docum%t '

A

Steve Wanzong will talk more about the GOES-R cloud height algorithm tomorrow 14
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%) Proxy Data Applied to the GOES-R Algorithms asp

#

© Noan-wash ™

Satellite/Sensor Notes

Most of our development work done with these

Meteosat-8/9/10- SEVIRI
sensors

GOES-13/15 Operationaltarget date: Spring 2017
GOES-14 Super Rapid Scans for GOES-R Readiness

Ideal ABI proxy data source; recent work focused

Himawari-8/AHI on these data

NOAA-15/18/19 — AVHRR Operationaltarget date:June 2017

METOP-A/B - AVHRR Operationaltarget date:June 2017

Terra/Aqua-MODIS Operationaltarget date:June 2017
Suomi NPP/VIIRS Operational (May 2014)

16



Meteosat-10/SEVIRI FD Winds

LWIR (10.8um) Januavicbils WVCT (6.2um)

We did a lot of our initial
development of the GOES-R
algorithms using SEVIRI data.

Mid-Level 400-700 mb

17



Le\;eraging Himawari-8/AH| for
GOES-R Readiness

x
Himawari-8 was successfully launched
October 7, 2014 and carries the AHI which is

an almost identical instrument to the ABI Himawari-8 began operation at 02:00 UTC on 7t July 2015,

Availa bility of AHI datasets brings an
unprecedented opportunity to exercise the
Level-2 algorithm developed for GOES-R

NESDIS/STAR is routinely. pulling AHI d
from JMA’s Cloud Service

GOES-R Algorithm Working
teams are working to tes
algorithms with AHI da

Special thanks to JMAf
collaborating with NOAA and NASA during

their post launch checkout

18



Comparison of Spectral Bands

Central
Wavelength
(um)

Band
Explanation

Himawari
AHI

Central Wavelength (um) [Band Number]

0.47

0.51

0.64

Visible/reflective

0.47 [1]

0.47 [1]

0.46 [1]

0.44 [1]

0.47 [1]

None

0.51 [2]

0.51 [2]

0.51 [2]

None

0.64 (2]

0.64 (3]

0.64 [3]

0.64 [3]

0.65 [2]

0.865

0.91

Reflective

0.865 [3]

0.86 [4]

0.86 [4]

0.865 [4]

0.825 [3]

None

None

None

0.914 [5]

None

1.378

Cirrus

1.378 [4]

None

1.38 [5]

1.38 [6]

1.375 [4]

1.61

Snow/Ice

1.61 [5]

1.61 [5]

1.61 [6]

1.61 [7]

1.61 [5]

2.25

Particle size

2.25 [6]

2.25 [6]

None

2.25 [8]

2.25 [6]

3.90

Shortwave IR

3.90 [7]

3.9 (7]

3.85 [7]

3.8 [9]

3.75%[7,8]

6.19

6.95

7.34

Water vapor

6.19 [8]

6.2 [8]

6.24 [8]

6.3 [10]

6.25 [9]

6.95 [9]

6.9 [9]

6.95 [9]

None

7.1 [10]

7.34 [10]

7.3 [10]

7.35 [10]

7.35 [11]

None

8.5

Water vapor,
SO,

8.5 [11]

8.6 [11]

8.6 [11]

8.7 [12]

8.5 [11]

9.61

Ozone

9.61 [12]

9.6 [12]

9.63 [12]

9.66 [13]

None

10.35

11.2

12.3

13.3

Longwave IR

10.4 [13]

10.4 [13]

10.43 [13]

10.5 [14]

10.7 [12]

11.2 [14]

11.2 [14]

11.2 [14]

None

None

12.3 [15]

12.3[15]

12.3 [15]

12.3 [15]

12.0 [13]

13.3 [16]

13.3 [16]

13.3 [16]

13.3 [16]

13.5 [14]

True-color component bands are highlighted in red, green, and blue.
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Himawari-8/AHI Winds

LWIR (11.2um) | March 31,2016 WVCT (6.2um)

’ . : : > .
Himaswari-8 IR Winds - o March 31, 2016 12:00 GMT Himawari-8 WV Winds g SR March 31, 2016 12:00 GMT

Legend Legend

| bncs 251MB - 350MB
We are routinely processing ™" "}
all wind types once an hour.

‘Winds 401 MB - 700MB
‘Winds Below 700MB

We continue to focus on
these data for GOES-R
readiness, continued
algorithm development,

Band 14 ‘ . Band 8

Mid-Level 400-700 mb

Himawari-8 Vis Winds March 31, 2016 02:00 GMT March 31, 2016 13:00 GMT

Legend

Winds 401MB - 700MB
‘Winds Below 700MB

Band 3 2 ', Band 7

20002 HIMAWARI-& 2 31 MAR 16091 020000 00237 20002 HIMAWARI-& 7 31 MAR 16091 130000 00253 B 20



Himawari-8 AHI as a Proxy for the A
GOES-R ABI — Derived Motion Winds .

= o et St

| #  ~Zyphoon Dolphin -/
D g@ ;yp—« "gcf“p f:\ iy |

10001 DERIVED DATA 18 MAY 15138 215700 00782 01634 02.00 HMeIDRS

Mid-Level 400-700 mb Low-Level 5700 mb

AHI datais the ideal ABI proxy data to perform pre-launch L2 algorithm testing and to assess L2 algorithm
performance

The AWG winds team began near real-time processing of H-8 AMVs on 8/12/2015 along with routine collocations
with radiosonde observations. Work is ongoing to initiate routine collocations with aircraft wind observations .
Exercised stebs toreadin L1b data for algorithm execution
Exercised DMW validation tools

—  Visualization of DMW product over imagery

—  Collocation of DMW vs reference/ground truth wind observations (radiosondes, aircraft)
—  Computation of comparison statistics

21



: Himawari-8/AHI Winds
Super Typhoon Soudelor ~

S TS il
= :

/(‘
/j/a\ e R

-

> [%U‘ g Q=20 180
; .

- o

—— A~ = .
e —— (R —
P T

Nice example of the complimentary coverage provided by the visible (generated
using full res 0.5km imagery) and the WV cloud top winds.

22



Lessons Learned s

* Significantly more data to process with H-8/AHI

* Significant increase in AMV counts over AMV counts
generated from current GOES/N/O/P series

Approx. Number of Acceptable
Wind Type Good Winds over FD Vertical Coverage (hPa)

Visible (Band 3; 0.64um) 100,000* Below 700
SWIR (Band 7; 3.9um) 20,000 Below 700
WYV Cloud-top (Band8; 6.2um) 30,000 Above 350

WYV Clr-sky (Band 8; 6.2um) 5,000 100 —1000
WYV Clr-sky (Band 9; 7.0um) 5,000 100 —1000
Wv Clr-sky (Band 10; 7.3 um) 1,000 450-700

LWIR (Band 14; 11um) 50,000 100-1000

* 106 targets! .



Himawari-8 Winds vs Radiosondes  #s©)

All Levels 12/22/15—1/4/16  10/29/15—1/416  8/13115— 1/4116  8/13/15— 1/4/16

(100-1000 hPa) LWIR WVCT VIS SWIR
MVD (m/s) 5.71 5.57 3.21 3.22
St. Deviation (nvs) 4.76 4.43 2.16 2.21

Speed bias (m/s) -0.97 -0.09 0.05 -0.19
Speed (n/s) 19.28 23.66 8.88 8.99
Sample 24004 169943 16420 34719

High Level
(100-400 hPa)
MVD (m/s) 6.16 5.57
St. Deviation (m/s) 4.96 4.43
Speed bias (nm/s) -0.65 -0.09
Speed (n/s) 24.31 23.66
Sample 11637 169943

Mid Level
(400-700 hPa)
MVD (m/s) 7.39
Precision (nv/s) 5.48
Speed bias (m/s) -1.93
Speed (n/s) 20.28
Sample 5689

Low Level
(700-1000 hPa)
MVD (m/s) 3.51
St. Deviation (nvs) 2.28
Speed bias (m/s) -0.72
Speed (n/s) 9.66
Sample 6678

LWIR WVCT

LWIR

LWIR




ONAL ENVIRONy g,
& S s,

AMYV Height Assignment asa
Level-of-Best-Fit vs Radiosondes

Himawari-8/AHI (11.2um) AMVs (09 February 2016 — 15 June 2016)

— w AMVs at 200 mb — ws AMVs at 300 mb

—_— [BLAS] —_— |

"| Speed Bias, RMSE Speed Bias, RMSE

o
Input Fite: H8_CDEOOT T AMV Level: 201 mb | - ror {m/s, AMY Level: 299 mb

. e AMVs at500mb [ ; -« AMVs at700 mb

[BIAS|
T

Speed Bias, RMSE Speed Bias, RMSE

Pressure

L L
0 5 10

Frput Fite: HO_CDEOOT Error (m/s) AMV Level: 499 mb Fnput Fite: HB_CDEOOT Error (m/s) AMV Level: 699 mb




Status and Lessons Learnéd
Using ABI proxy Data

* Recently, we have focused on and have done a lot of
GOES-R algorithm testing with
® — GOES-14 SRSOR imagery |
— Himawari-8 AHI Imagery

* Focus areas:
— Heights assigned

— Optimizing theigeogral c;".coverage of the winds product
— Use of thef i ; ‘t|on (. 5km) 0.64um visible channel
— Optlmlzmg;_m e of temporal imagery

— Optimizing the target scene size and spacing
— Quality control

26



Hurricane Sandy from GOES-14 at Two Tem poral Resolutions
>

At = 1 minute | At = 30 minutes

26-0CT-2012 (2012300) 158:00 UTC 26-0CT-2012 (2012300)

GOES-14 in super rapid scan mode collecting images every minute

27



Hurricane force wind

'_.’ e

o o »

‘ S S ST o Ve, oo
20002 G-14 IMG 1 28 OCT 12302 160500 04117 16962 01 .00



Lessans Learned Using ABI proxy Data

Visible AMVs from GOES-14 SRSOR rapid-scans during Hurricane Sandy

x

Given a set of imagery, what is
the optimal configuration to use
to generate AMVs inaTC
environment?

Image spatial resolution
Image temporal resolution
Target scene size |
Target spacing
Image resolution
AMC QC thresholds

VV VY V VYV

7
What winds scale(s) ar eit ,

to be captured?

15-minimagery with
conventional tracking

15-minimagery with
nested tracking

2 fe :' FR !
, 4 Low Le\feﬁm.@b
. B Y - 3-_‘\ 1w e TR

10001 G-14 IMG 1 26 OCT 12300 173008 04615 H&]IIBIS BE 10001 G-14 IMG il 26 OCT 12300 173000 04615 WARBS OF

# 3 minimagery with Goals

nested tracking

®* Good geographic coverage

®* Improved wind analyses

Improved NWP forecasts

® Improved utilization and
impact of the AMV product
; in the end-to-end forecast
L T o | M > 520m tas1s 16301 02

29



26 OCT 12300 173000 04864 16299 0O1.00

3 - VU 5 f
20002 G-14 IMG 1 26 OCT 12300 173000 04864 16299 01.00
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Lessans Learned Using ABI proxy Data

Visible AMVs from GOES-14 SRSOR rapid-scans during Hurricane Sandy
P 1

Large gapsin the low level visible
winds coverage. Winds were flagged
by QC check which verifies if derived
winds fall within expected pressure

range.

We discovered that retrieved cloud-
top pressuresin this area were in the

200-400mb range.

= | However, we knew we were tracking
| low level clouds.
00 hPa
500-950 hPa

26 OCT 12
= -

31



Show Full Area

0.65, 0.65, 11 um RGB)

X iView V0.1

11 um Image

e |

-

“Streaks” of
thin cirrus

30292

286.89

274,86

2BD.83} -

24680 -

23277 -

21B.75

: % 0 CLEAR

1 FOG

4 MIXED
6 CIRRUS

8 OVERSHOOT
9 UNKNOWN

Thin cirrus are generally present in
multi-spectral and IR window imagery
where the cloud type indicates
overlapping cirrus and cirrus (orange
and red in cloud type image).

The thin cirrus that overlap the lower
level clouds cannot be identified in
visible imagery alone (IR channels are
needed)

8.0

7501 -
6.08 I
4.5¢ I

308 -




 ——
L

R - e ~
Ll e W

.
.

"".‘ l- | ',‘
“Streaks” of thin cirrus
st I
Wl

TRNL YLE




Lessans Learned Using ABI proxy Data

Visible AMVs from GOES-14 SRSOR rapld -scans during Hurricane Sandy
. \ 2y . ‘_‘,;,,:" , ’A’f - a S

4
f #“ /. ""'""( x”( el "
" < :

>

To resolve this problem, we

developed and tested a AMV

algorithm update that takes

advantage of:

— OVERLAP cloud type designation

— Estimated cloud emissivity

— Opague cloud height estimate
provided by the cloud
height algorithm.

3 min imagery with
nested tracking

100- 5oo hPa N
500-950 hPa = %%

26 OoCT 12
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Lessans Learned Using ABI proxy Data

Visible winds derived from Himawar-8/AHI 2.5 min, 0.5km visible imagery

in the vicinity of Super Typhoon Soudelcir.

Given a set of imagery, what is
the optimal configuration to use
to generate AMVs inaTC
environment?

Image spatial resolution
Image temporal resolution
Target scene size |
Target spacing
Image resolution
AMC QC thresholds

VV VY V VYV

X Y 7
What winds scale(s) aretn
to be captured? "ot

P

— = = */’
Low-Level 5700 mb & 7

‘A'—*;fz, ““_W
| Low-Level >700 mb },’,’_w,g st

ap:

Winds exhibiting an
acceleration>5 m/s
have been removed.

Winds exhibiting an
acceleration>7.5m/s
have been removed.

35




GOES-14 SRSO provided one minute mesoscale imagery and offered a glimpse into the
possibilities that will be provided by the ABI on GOES-R in one minute mesoscale | imagery

URH AMVS
GOESR 1 MINUTE

5O0E HIHUTF‘ 4

-

AMVs(GOES-Raléorithm) Image delta-t =3 min
§  AMVs(GOES-Ralgorithm)  Image delta-t =5 min

N A .",.i‘_: 0 .‘.
SPC Storm Reports for 05/21/14

bap updated at 12122Z)0n 05/31/14

“meso” AMVs more in his talk on Wednesday
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Another Lesson Learned Using Externally

Generated Cloud Products

Cloud product retrievals at cloud
edges can be challenging

«Can be problematic for AMV
height assignments

We’ve updated our GOES-R AMV
algorithm to interrogate the
cloud phase for pixels in the
largest cluster and determin
the dominant (ie., mo.de
WENS
— Use pixels whose g
matches,the domin
compute the medi
— This approact mmlmi’,

does not totally ellmlnate ‘this
problem

-

H-8/AHI Retrieved Clgud Top Pressure

LT
- 1
- L .




%3‘* Still Learning: The Value of Cloud Information
Associated with AMV Target Scenes

B

-

~« Cloud Information (beyond CTP/CTT)

— Cloud Optical Depth, Cloud type/phase
— Estimates of retrieval error (CTP, CTT, OE Cost) .

* What is the value of this ir 'IfQuaIity
Control ? P

38



All Levels
(100-1000 hPa)

Himawari-8

LWIR (11.2um) Winds vs. Radiosondes

2/9/2016 —6/21/2016 (60 <Ql < 100)
Estimate of Cloud Top Pressure Error

0- 50mb

50 — 100mb 100 — 200mb

MVD (m/s)
St. Deviation (m/s)
Speed bias (m/s)
Speed (m/s)
Sample
High Level
(100-400 hPa)
MVD (m/s)
St. Deviation (m/s)
Speed bias (m/s)
Speed (m/s)
Sample
Mid Level
(400-700 hPa)
MVD (m/s)
St. Deviation (m/s)
Speed bias (m/s)
Speed (m/s)
Sample
Low Level
(700-1000 hPa)
MVD (m/s)
St. Deviation (m/s)
Speed bias (m/s)
Speed (m/s)

Sample

5.62
4.31
-1.18
19.95
291251

6.06
4.46
-1.31
24.63
180355

6.51 8.78
5.08 6.70
0.18 1.77
21.28 25.21
119936 55262

6.54
5.05
0.49
22.41
101809




Himawari-8 LWIR Winds vs Radiosonde

(2/9/2016 - 6/21/2016; 60 < Ql < 100)

All Levels Estimate of Cloud Top Temperature Error
(100-1000 1) 0-5K 5- 10K 10 — 20K > 20K
MVD (m/s) 5.60 6.11 7.32 8.49
St. Deviation (m/s) | 4.34 | 4.70 | 5.83 | 6.21
Speed bias (m/s) | -1.33 | -1.05 | 1.11 | 1.74
Speed (m/s) | 19.09 | 22.22 | 22.98 | 29.16
Sample | 236062 | 85530 | 146366 | 201
High Level
(100-400 hPa) ‘ ‘ ‘ ‘
MVD (m/s) | 6.30 | 6.00 | 7.02 | 8.63
St. Deviation (m/s) | 4.58 | 4.58 | 5.49 | 6.23
Speed bias (m/s) | -1.69 | -0.77 | 1.12 | 1.76
Speed (m/s) | 25.88 | 23.42 | 23.46 | 29.34
Sample | 120416 | 70336 | 125027 | 196
Mid Level
| \ \ \
MVD (m/s) | 5.82 | 6.69 | 9.14 | 3.04
St. Deviation (m/s) | 4.73 | 5.23 | 7.31 | 1.00
Speed bias (m/s) | -1.84 | -2.29 | 1.14 | 0.97
Speed (m/s) | 15.45 | 16.95 | 20.28 | 22.18
Sample | 55788 | 14651 | 21092 | 5
Low Level
(700-1000 hPa) ‘ ‘ ‘ ‘
MVD (m/s) | 3.97 | 5.93 | 6.44 | NA
St. Deviation (m/s) | 2.74 | 3.46 | 3.67 | NA
Speed bias (m/s) | -0.13 | -4.00 | -4.84 | NA
Speed (m/s) | 8.84 | 9.36 | 8.10 | NA
Sample | 59856 | 543 | 247 | NA



Himawari-8 LWIR Winds vs Radiosonde

(2/9/2016 - 6/21/2016; 60 < Ql < 100)

All Levels Cloud Optical Depth
(100-1000 1) 0- 1.0 1.0 - 10 10 - 20
MVD (m/s) 7.37 5.65 7.67
St. Deviation (m/s) | 5.81 | 4.39 | 5.87
Speed bias (m/s) | 0.70 | -1.09 | -2.73
Speed (m/s) | 22.68 | 20.04 | 20.18
Sample | 152549 | 306134 | 4121
High Level
(100-400 hPa) ‘ ‘ ‘
MVD (m/s) | 7.14 | 6.12 | 6.41
St. Deviation (m/s) | 5.54 | 4.54 | 4.30
Speed bias (m/s) | 0.87 | -1.19 | -1.27
Speed (m/s) | 23.64 | 25.04 | 24.02
Sample | 124314 | 184580 | 2021
Mid Level
(400-700 hPa) ‘ ‘ ‘
MVD (m/s) | 8.40 | 5.91 | 9.42
St. Deviation (m/s) | 6.86 | 4.80 | 7.14
Speed bias (m/s) | 0.02 | -1.70 | -4.87
speed (m/s) | 18.63 | 15.94 | 17.67
Sample | 27796 | 61613 | 1764
Low Level
(700-1000 hPa) ‘ ‘ ‘
MVD (m/s) | 6.09 | 3.97 | 6.08
St. Deviation (m/s) | 3.53 | 2.74 | 3.87
Speed bias (m/s) | -4.27 | -0.15 | -0.34
Speed (m/5) | 8.34 | 8.84 | 10.27
Sample | 439 | 59939 | 336



Himawari-8 LWIR Winds vs Radiosonde

(2/9/2016 - 6/21/2016; 60 < Ql < 100)

All Levels OE Cost
(100-1000 hPa) 0- 1 1-5 5.18
MVD (m/s) 6.10 9.12 10.08
St. Deviation (m/s) | 4.77 | 6.71 | 6.94
Speed bias (m/s) | -0.13 | 1.61 | 4.60
Speed (m/s) | 21.02 | 22.52 | 20.43
Sample | 278072 | 3859 | 234
High Level
(100-400 hPa) ‘ ‘ ‘
MVD (m/s) | 6.31 | 8.65 | 8.63
St. Deviation (m/s) | 4.78 | 6.24 | 5.83
Speed bias (m/s) | -0.14 | 0.76 | 2.44
Speed (m/s) | 23.38 | 22.66 | 18.94
Sample | 215814 | 3163 | 155
Mid Level
(400-700 hPa) ‘ ‘ ‘
MVD (m/s) | 6.04 | 11.85 | 15.02
St. Deviation (m/s) | 5.24 | 8.30 | 8.07
Speed bias (m/s) | -0.27 | 6.05 | 10.46
Speed (m/s) | 14.94 | 23.25 | 27.72
Sample | 41873 | 631 | 59
Low Level
(700-1000 hPa) ‘ ‘ ‘
MVD (m/s) | 4.01 | 5.31 | 6.76
St. Deviation (m/s) | 2.83 | 3.22 | 3.00
Speed bias (m/s) | 0.26 | -0.13 | 4.15
Speed (m/s) | 8.60 | 8.58 | 10.40
Sample | 20385 | 65 | 20
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Summary

GOES-R Launch Date: No earlie*r than 4 November 2016

GOES-R winds algorithm has been run and tested on
numerous ABI proxy datasets. —_—rF

Focused recent testing C ,% ES-14 super
rapid scan and Himaw ptim

collaboratlon between the IWWG and ICWG.
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" Questions

. Jaime Daniels:
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Nested Tracking &
Clustering Details

e Size of outer target sceneis 19x19 pixels
— 2-pixel offset is used that yields a maximum of 225 possible local motion estimates derived
from nested 5x5 target scenes

e An initial sample of local motion vectors is filtered by imposing a 0.8 correlation
threshold

e Clustering (via DBSCAN)
— Specification of two parameters to start

e  Minimum number of points in a cluster (4)
¢ Radius about each point to search for neighboring points (1/2 pixel)

— Each point (ie., displacement) is processed and given a classification based on nearby points

e “Core” cluster point: Has at least 4 points in neighborhood (radius)

e “Boundary” point: Has fewer than 4 neighbors, but connected to neighborhood
by at least one other point

e “Noise”: Point does not belong to any cluster

June 16-20, 2014 IWW12 Copenhagen, Denmark
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Example Deep Dive Validation: CALIPSO Cloud- -Top
Helghts VS. DI\/IW HelghtASS|gnments e

Total Attenuated Backscatter 532 nm
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Latitude

Instruments “see” different things, but
A comparisons are still useful

Cooperative Institute for Meteorological Satellite Studies
CIMSS University of Wisconsin - Madison
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Himawari-8 AHI Data and Assimilation
for Typhoon Soudelor (2015)

Vectors -- 100-500hPa (yellow) 500-950hPa (biuz)

IR A

GOES-R AWG algorithm Atmospheric Motion




