Global Modeling & Assimilation Office

= Modifications to treatment of IR assimilation to address unrealistic bias of surface-sensitive

channels and negative data impacts due to poor cloud detection (see B. Karpowicz 15p.08)
Abstract o Change channels used for cloud detection and adjust correlated observation error

o Tighten gross error check to remove problematic cloud

bias correction/ /penalty term used data count
The Global Modeling and Assimilation Office (GMAOQ) continuously works to enhance the use of
observations in the Goddard Earth Observing System — Forward Processing (GEOS-FP) model and analysis W“%MWVE h
system. Updates to GEOS-FP in March 2022 and February 2023 focused on the analysis component, MWW\ i Figure 5: OmF statistics and used data
adding new capabilities to ingest radiances and other new observing systems, such as SPIRE GNSS-RO R e e e L count for CriS channel 501 before
data. Concurrent activities enhance aspects of the radiance assimilation, such as the use of hyperspectral . ~ (Upper) and after (Lower) the fixes.
radiances in the stratosphere and lower troposphere, the introduction of microwave radiances over land, B S e
and a revised treatment of GMI observations. Furthermore, GMAO has been contributing to the Joint W |
Effort for Data assimilation Integration (JEDI), including development and testing of various components of P
the observing system and GEOS-specific background error covariances that will allow migration of GEOS- .

Improving the assimilation of IASI and CrlS radiances over land (see N. Boukachaba, 10.01)
FP from a GSI- to a JEDI-based analysis system. A number of examples are shown.
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= Aerosol assimilation ATMS 1 = Evaluation of active-passive microwave land surface database using GEOS (Karpowicz et al. 2022)
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constituent species CO, CO2, CH4 and NH3 Transition of the GSI-based GEOS atmospheric data assimilation system to JEDI-based GEOS will occur in

Figure 2: Revised handling of GEOS-16 AMV o .
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covariance and observation operator configurations to ensure consistency with GSI data usages.
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Table 2: Status of observation operator configurations in Figure 8: Ozone increment at 20hPa: GSI (Upper), JEDI
the JEDI-based GEOS. (Lower).

= Evaluation of using CRTM v2.4.0 in the GEOS

= Revisit of the handling of GMI data to address the issue of small data sample used for GMI bias correction

= Assimilation of surface-sensitive MW radiances from AMSU-A/ATMS over land 4 F utu re plans
= Use of additional IR channels in upper stratosphere + turn on AMSU-A ch14/ATMS ch15 bias correction

= Upgrade from CRTM v2.3.0 to CRTM v2.4.0 in the GEOS
§ = Assimilate JPSS-2 observations in the GEOS, continue to improve the usages of CrIS radiances
;?J = Continue to improve radiance data usages over land, snow and ice
é = Transition from assimilation of AMSU-A/ATMS antenna temperature to brightness temperature
=1 " Expand all-sky radiance assimilation approach to AMSU-A and ATMS
v " Further assess commercial GNSS RO data impact in the GEOS
5 " Finish remaining observation operator configurations for the JEDI-based GEOS, and evaluate
7 ! 0 10 f 1 ik 1l observation configurations and impacts in the cycled JEDI-based GEOS
Normalized OmF Channel Index
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