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GEOS-5 General Descriptions

* Analysis (ADAS)
& Grid Point Statistical Interpolation (GSI)
& 3-dimensional variational anal
& Conjugate gradient solver (lterative)

4 Finite-volume dynamic core

% Updated moist physics

& Physics integrated under the Earth
System Modeling Framework
(ESMF)

4 Catchment land surface model

% Prescribed aerosols

@ Interactive ozone

(CRTM) for most current instruments in space
 GLATOVS for TOVS (HIRS2, MSU, SSU) on

board of TIROS-N, NOAA-06,..., NOAA-12
+ Variational bias correction for radiances

tic)+ physics (dial
% Apply Incremental Analysis i
J) to reduce
shock of data insertion o o 0 e
4% AU gradually forces the
model integration throughout
the 6 hour period

GEOS-5 AGCM/ADAS Components
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Radiance Monitoring

& Spat
instrument chany
& The exam
along wi

ime are monitored

cs (OMF & OMA) and total bias corre

% Global and regional averaged total bias correct
countsare shown a an angles

4 Channel 12 for NOAA-1S AMSU-A is shown here as an example

@ The known AMSU-A dent i the OMF

@ The bias correction scheme in GSI removed the biases in scan angles efficiently

+ Statistics such as OMF, OMA,
error, data counts (njected & assi

+ NOAA-I5 AMSU-A chamnel 14 day averaged
here as an example

ated background & observation
trument channel are monitored.

tics over the water area are shown

Assimilation of AIRS in GEOS-5
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Research and Applicarions (MERRA)
Level-Ib TOVS/ATOVS radiance data
wetc com fadinnce
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Data blacklissfrom ECMWE ERA40,
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& Plot for NOAA-LS AMSU-A chansel 15 ae shown here s an example:
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“ GEOS-5 Model with IAU >

% Other satellite radiance data used within GEOS-S includes SSMI, MSU, HIRS-2,
HIRS-3, AMSU-A, and AMSU-B, and MHS

Two Impact Experiments
% Trial #1
+# GEOS-5 Model resolution 1/2° x 2/3° x 72 Levels
% Period - 2006 January and February
% Control - baseline no AIRS
% Focus - control with AIRS
& Full spatial resolution AIRS data set
251 AIRS channcls
% Trial #2
4 GEOS-S resolution - 1°x 1.25° x 72 Levels
% Period - 2003 January
4 Conirol - baseline with AIRS
& Thinned AIRS data sct
152 AIRS channels
4 Focus — control with AIRS moisture channel fumed off
4 108 AIRS channels

Channel Errors and Selection

“ 251lout of 281 channels

% channel 73-86 removed
due to channels peaking in
Mesosphere (large
background bases)

@ channel 19372109
removed due (o non-LTE.
effect

4 Channel 2357 removed
duc to large noise.

Shortwave channels:

% wavenumber > 2000 cm!

gh
 Wavenumber > 2400 e
7 used only due 0 night
. . . NCEP observation errors
LA . used
= - 4 Larger crror assignm
for water vapor channels

0 281 channels. + instrument errors + abservation errors

The Impact of AIRS

500mb Geopotential Height Sea Level Pressure

Trial #1

200mb Zonal Wind

AlRs

4 The adjoint of the GSI developed at GMAO indicates
that the some of the AIRS moisture channel have
negative impact on the forecast skills (Gelaro & Zhu
2006)

4 The observation system experiments (trial #2) also

‘moisture channels from AIRS were not included

The Plan of Using Cloud Cleared AIRS Radiance
+ Background
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AIRS/MODIS Synergistic Cloud Clearing Approach

moves cloud radiative effects through

s for all AIRS
.d MODIS IR clear radiance

prop in

tprints are clear, and 21%

Global AIRS FOV Statistics
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« Objectives

f Infrared
omom 5 background information

+ Error Estimation
~ Need to access the “observation error”
for the cloud cleared radiances to use

clear and near by AIRS clear
data (Hong et al., 2006)

Radiance Simulation System for OSSE

« Objectives
Tl o N S e R
analysis and pre
~ Toaccess the data EE_ for those obscrving sysems which are ot yet opera
~ Forsatell way to spact of an
insirument while it i il in the design or pre-flight stage
~ For NWP centers, radiance simulation system for OSSES help to faciltate the
‘the forwand for the n shorten the
pe

y Kleespies (NESDIS) and Sun (QSS).

- Representativeness of the background cloud information
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~ Modeling instrument noise, both corrlated and independent

- f from odel

Orbit Simulator
P Tool
~Geocentric-Equatorial Coordinate System (ECI)-12000

Geolocation Simulator
Instrument scan (navigation) pater simlation (c.g. AIRS)
“Generate geodetic lttude and longitude of each FOV
~Compute zenith and szimuth ofthe ook vector

~Compute solar zenith and soar azimuth angl t the ook point

>:._=€._:_n Profile Simulator
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Radiative Transfer Model
T Cumenly RTTOV V.7 s ued
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*AVHRR NDVI imagery for vegetation and
‘mulilevel infrared cloud e smount

radiance.

“DEM forland fraction and clevation




