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= Motivation:
* |Interest In NOAA/NESDIS to Accelerate/Optimize use of
satellite data
= Use NOAA DA tool for data-fusion purposes (pilot
project):

Use of NOAA DA (GSIl) as Data Fusion Tool

(Satellite, Conventional, ground based, Airborne, etc)
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» Approach: Activities in NOAA/NESDIS in support of agencies, and sources to provide
JCSDA inCIUde S integrated product sets to users g

Common Data Assimilation & Data Fusion Tool
- Combine DA and RS Expertise
-Highly flexibleto serve as
- Flatform for O2R/R 20
- Complete Analysis (atmosphere, cryosphere, ocean, land,

* Develop Tools needed to facilitate the use of satellite data
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= Accelerate/Optimize use of satellite data on NOAA Systems

= Existing Sensors: ATMS,SSMIS, AMSR2, etc This project aims to merge Remote Sensing and DA Expertise for both Data Fusion and DA Purposes
= New Sensors: HIMAWARI,ISS-RAPIDSCAT, GPM, SAPHIR, Etc

= Advance DA Science to allow more satellite data to be used

(cloudy/rainy, ..) S4: O2R/R20 Environment

Goal: Accelerates the use of satellite data in NWP centers

How: Build a solid O2R environmentfor a successful R20
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= Reach out to external research community & External JCSDA's
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Development of the Community Line-by-Line Model

Data Being Assimilated/Assessed

(CLBLM)

Toward a high quality community based modern line-by-line modeling capability

New Sensors Data Assimilation:
(new QC, error optimization, impact assessment on NOAA forecast
systems)

= HIMAWARI-8 AHI (Dry run for GOES-R ABI)

= GPM/GMI

= Megha-Tropiques SAPHIR (WV Sounder)

= |SS-RAPIDSCAT (Scatterometer)
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T A collaborative effort between the JCSDA and AER

TO O I S to F a C I I I t a te Rewriten in modern Fortran with improved
maintainability

Upgraded/simplified user interface

- Integrated LBLRTM and MonoRTM
a e I e a a S a g e Multiple scattering based on CHARTS

Capable of Jacobian calculations

Parallelization capability
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Existing Sensors optimization:
(QC, Surface-sensitive channels assimilation, pre-processing, dynamic
emissivity, cloud-impacted data assimilation, etc)
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Status/Plans
= LBLRTM de-coding
2nd Stage of implementation (CDR in Nov 2015)
: : ] g Beta release of phase 2, Dec 3152015
700 800 00 1000 1100 . CLBLMv.1.0 (phase 2 code) final delivery:
VWave number (cm ') March 31, 2016

Transmittance difference

The Community Active Sensor Model (CASM)

Purpose: The Community Active Sensor Module (CASM) will enable the Community Radiative Transfer Model
(CRTM) to simulate active microwave and active visible remote sensing observations. CRTM Mission _ cusFs

Examples

SAPHIR Data Assimilation

SAPHIR Preliminary Forecast Impacts

= The NOAA GDAS has been extended to p— RM;SE-. E e t
assimilate brightness temperatures from t > n'SAPHIR is assimilated

improvement when SAPHIR is assimilated
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+ Satellite radiance simulation and assimilation for passive
MW, IR, & Visible sensors of NOAA,NASA,DoD satellites,
and others (200 sensors)

 Simulation of clear/cloudy/precipitating scenes, globally

CASM facilitates the assimilation of all-weather active-sensor observations, such as the Global Precipitation
Measurement mission (GPM) Dual-frequency Precipitation Radar (DPR), either directly or through pre-

processing using (MIIDAPS).
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T = temperature, q = specific humidity, p = pressure, W = hydrometeor water content by Effective Reflectivity [dBZ] The CRTM 'oss a"ows for:

type, P-type = hydrometeor type(s), fC = cloud fraction, fP = precipitation fraction CASM forward modeled radar reflectivities (Black line), » Unapodized radiance simulation for better spectral sampling sensitivity,
compared to GPM-DPR observations (Red line).  Monochromatic scattering to avoid optical path scaling problem because of polychromatic issue.
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Improvement (reduction in RMSE) in upper level RH when SAPHIR is
assimilated, pronounced for short-mid range forecast times
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Universal QC & Pre-Processing Tool:

Community Satellite data Thinning and . )
Representation Optimization Tool (CSTROT) Satellite Pre-Processmg (M"DAPS)
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Reduced upper tropospheric RH uncertainty with AHI after 1.5 weeks of cycling.




	Overview of NOAA/NESDIS Satellite Data Assimilation Activities in Support of the U.S. Joint Center for Satellite Data Assimilation (JCSDA)� �S.-A. Boukabara1, K. Garrett2, E. Maddy2, B. Johnson3, E. Jones2, K. Kumar2, L. Liu3, J. Chen3, Z. Ma2, Y. Li3, F. Weng1, Q. Liu1�� 1NOAA/NESDIS/STAR, College Park, MD 20740, USA  �2RTI @ NOAA/NESDIS/STAR, College Park, MD 20740, USA � 3AER @  NOAA/NESDIS/STAR, College Park, MD 20740, USA 

