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Motivation

FNMOC NAVDAS—AR
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Impact of OOUTC observations on 24h global forecast error — moist total energy norm (v kg—I}

for 1 year ending 17 Seg 2012
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GMAO Observation Impact
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Motivation - cont.

Relative observation impact from geostationary winds in
NRL NOGAPS data assimilation system is for some
period much larger compare to the other forecast

centers.

Possible reasons are:

» Greater number of assimilated satellite winds
« Difference in data source and quality control
« Use of super-ob wind vectors

e Data assimilation methods




Observations
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* counts from operational runs May 2011

Notable differences in observing system
« GMAQ assimilates higher number of radiances (1.5x)

 NRL assimilate more satellite geostationary satellite Winds (4x)

Different sources for Satellite winds

« GMAO: NESDIS, EUMETSAT, JMA

« NRL: NESDIS, EUMESAT, JMA, AFWA,
CIMSS




Experiment Configuration

GEOS-5 Forecast System (reduced resolution)
« GEOS-5 AGCM + GSI analysis (~%2° L72)
« 6-h assimilation cycle, 3DVar
« 5-day forecasts, adjoint-based 24h obs
iImpacts at 00z (dry energy norm, sfc-150 hPa)




A simple experiment: Assimilate NRL/FNMOC
preprocessed satellite winds in the GMAO forecast system

GEOS-5 Forecast System (reduced resolution)
 GEOS-5 AGCM + GSI analysis (~%2° L72)
« 6-h assimilation cycle, 3DVar
« 5-day forecasts, adjoint-based 24h obs
impacts at 00z (dry energy norm, sfc-150 hPa)




Geostationary Satellite Winds
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Geostationary Satellite Winds
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Thinning & Superobing

« Control experiment: asymmetric gross check and a
thinning algorithm is applied in GSI (for example thinning
for GOES: observation with higher QI+EE, closer to center
box and cycle time combination, 100 km x 100 km x 100

mb thinning box)

« NRLAMYV superobing: after quality control AMV's are
binned and averaged in lat-lon prisms (2° x 2°). Prisms
for CIMSS data are shifted by 1° from NESDIS,

UMETSAT, and JMA prisms.




Experiments

e Control run &

- Superobs

- Increased number of superobs

- All NRL AMV's

- All NRL AMV's with less radiances
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Observation Count Per Analysis
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OSE Experiments — Forecast Statistics: Conventional Data

Dec 10 — Jan 31, 2011
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Forecast statistics for super obs experiments
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Data Assimilation Statistics for Satellite Winds
Dec 10 — Jan 31, 2011
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Time Series of Satellite Wind Total Impact - Global NA
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Relative Impacts of Selected AMV Types
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 Data count correlate well with data counts
 Forecast skill is mostly improved
» Impact of MODIS polar winds is negative in Control run




Gridded Vertically Summed Impact of Geo Winds
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Vertical Profiles of Geo Wind Impact
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Gridded Vertically Summed Impact of Geo Winds
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Vertical Profiles of Geo Wind Impact
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Relative Impacts of Geo Wind Types
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Polar Winds
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Observation Impact - Global
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Observation Impact - Global

Dec10 2010 -dan31 2011
CONTROL NRLAMV

GEOS-5 24h Observation Impact Summary GEOS-5 24h Observation Impact Summary
10 Dec 2010-31 Jan 2011 00z 10 Dec 2010-31 Jan 2011 00z
Global Domain, Observation Count Global Domain, Observation Count
db=im_exp expid=d572_ctr . _ db=im_exp expid=d572_sw_nrlw 105406
| De- st | 1
IASI |- E
Aqua AIRS |- e Aqﬁﬂg'&s i 1
:MSUE : : Geo Wind |- E
rere Aircraft | R a2
HIRS | . i ] @
. HIRS =
Radiosonde - ] Radiosonde | 2
Geo Wind - - 1 10e- GPSRO - 1.0e+05 <
GPSROI- 7 Land-Surface [ — &
Land-Surface ] Marine-Surface T b=
alar wWin - MHS | i g
Marine-surface — GOES | i ]
MHS | . |_Polar Wind |- | : 5
GOES | . ASCATWind [~ | 11- ®
ASCAT Wind | J1q10e- LeoGeowind [ [ 4 []H0er0% 2
NEXRAD Wind |- . NEXRAD Wind - - E
Profiler Wind |- E Profiler Wind |- - ]
WINDSAT Wind - WINDSAT Wind [ R
TMI Rain Rate - - TMI Rain Rate - .
PIBAL | 4
PIBAL I ] Dropsonde | i
Dropsonde - i i i i i i i 1L pe. p L L L . . . . —1.0e+03
0 1 2 3 4 5 6 7 ) 0 1 0b2 . 3 c ‘: ber A > vsi © / 58
Observation Count Per Analysis %10° servation Lount Fer Analysis x10 Loeros
| , - 1 Oe
Radiosonde Luer Rad'iiﬂﬂsf"g: i ]
AMSUA .
Aircraft Geo Wind - g
A4S Aircraft | g
%]
: IASI - - 2
AGE" ":l'gg Agua AIRS |- | g
qua ©
GPSRO - =
GPSRO 10e+  |and-Surface - 1.0e+05 <
Land-Surface Marine-Surface - - g
Marine-Surface LeoGeo Wind | =
HIRS HIRS | m =1
ASCAT Wind ASCAT Wind - : S
PIBAL PIBAL | . 5
MHS | Polar wind | | 4 =
GOES 4 [ H1oet MHS [ | | ql0e+04 g
WINDSAT Wind |- . profiler wind - . 2
NEXRAD Wind - 1 NEXRAD Wind - B [=]
Profiler Wind |- B GOES [ B
Dropsonde E WINDSAT Wind B
TMI Rain Rate - . Dro;_)sonde - i
[Polar Wind [ | . . ) | ) i P TMI Rain Rate [ ! A A . i I PP
0 5 10 15 20 25 0 5 10 15 20 25

Fractional Impact (%) Fractional Impact (%)



GEOS-5 Summary GEOS-5 Summary

10 Aug 2010-30 Sep 2010 10 Dec 2010-31 Jan 2011
Global Domain Observation Count Per Analysis Global Domain Observation Count Per Analysis
B NRLAMV B NRLAMV
Number MODIS WV | . MODIS WV | .

Of ObS MODISX IR

- 1 MODISX IR 1
MODISX WV 1 MODISX WV 1
AVHRR NOAA AVHRR NOAA

AVHRR METOP |- 1 AVHRR METOP -

°1]11
0111——

5000 10000 15000 5000 10000 15000 20000

Observation Count Per Analysis Observation Count Per Analysis
GEOS-5 Summary GEOS-5 Summary
10 Aug 2010-30 Sep 2010 10 Dec 2010-31 Jan 2011

Global Domain Fractional Impact Global Domain Fractional Impact

MODIS IR | - | mMopis |r| HEE Control - ]

B NRLAMV

woois wy | __ |
F
F
F

|

MODIS WV

1 MODISX IR

Fractional ... .l

F
Im paCt MODISX WV |- P 1 MODISX WV
_

AVHRR NOAAT

AVHRR NOAA |-
Il Control
AVHRR METOP| | . . . B NRLAMV AVHRR METOP [, , . w . . . ]
02 —01 00 01 02 03 04 o5 -03 -02 -01 00 01 02 03 04

Fractional Impact (%) Fractional Impact (%)



Observation Impact for Polar Winds

GEOS-5 24h Obs Impact CONTROL polar (Aug-Sept 2010) GEOS-5 24h Obs Impact NRLAMV polar (Aug-Sept 2010)
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LeoGeo Winds

GEOS-5 Coverage Plot d572_sw_nriw
10 Dec 2010 00z
Northern Hemisphere

geo_wind: 46,022 polar_wind: 10,130

Southern Hemisphere

T . e —

geo_wind: 54,568 polar_wind: 10,508




LeoGeo Winds

« Combined Geo/Leo
AMV
(GEOS,METEQOSAT,FY-
2, MTSAT+NOAA,MODIS
,MetOp

 Filling the gap in AMVs

« Optimal spatial and
temporal resolution from
geostationary and polar
orbiting satellite
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GEOS-5 24h Observation Impact Summary
10 Dec 2010-31 Jan 2011 00z
Global Domain, Observation Count
db=im_exp expid=d572 sw_nriw

IASI C 1 De-+l

Agua AIRS

Leo-Geo Winds i

HIRS =
Radiosonde

Dec10 2010 -Jan31 2011 Lrgeaonor

Marine-Surface -
MHS - [ 1

GOES -

Polar Wind - 1
ASCAT Wind - N
LeoGeo Wind [
NEXRAD Wind N
Profiler Wind E
WINDSAT Wind B
TMI Rain Rate E
PIBAL B

Dropsonde |- ! ! | | L L L 1 L7 pev03

0 1 2 3 4 5 6 7 g
Observation Count Per Analysis «10°

102405

1.0=404

Observation Count Per Analysis

GEOQS-5 24h Observation Impact Summary
10 Dec 2010-31 Jan 2011 00z
Global Domain, Fractional Impact
db=im_exp expid=d572 sw _nrlw

. 1 1.0e406
Radiosonde [

AMSUA

Geo Wind |

Aircraft -

IAS] |

Agua AIRS |

GPSRO

Land-Surface [

Marine-Surface |-

[LeoGeo Wind |

HIRS |

ASCAT Wind

PIBAL |- —

Polar Wind b

MHS b

Profiler Wind b

NEXRAD Wind B

GOES | B

WINDSAT Wind —

Dropsonde | g

TM™I Rain Rate |- i | | | L
0 5 10 15 20 25

Fractional Impact (%)

1.02405

1.02404

Observation Count Per Analysis

—1.0e+03




Observation Impact of Leo-Geo Winds

GEOS-5 24h Obs Impact GeoW
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... and all together
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Conclusions

« Assimilation of NRL AMVs improved observation impact
of satellite winds in GEOS-5 data assimilation system.

 The greater volume of the NRL AMVs appears to be
primary reason for larger impact

« Other differences (superobing, , radiance reduction)
seems to have more seasonal and spatial variations

« Additional AMV from sub-polar regions (Leo-Geo) in NRL
AMYV set of observations had positive impact on the
system.

» Forecast skill of the system using any subset of the
NRL AMV's was generally improved.

« Robustness of the system suggest that removing some
part of the observing system will be compensated by
remaining observations.




Observation Impact of Geo Winds
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