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WRF Modeling System

ARW = Advanced Research WRF (NCAR) Core

NMM = Nonhydrostatic Mesoscale Model (NCEP) Core



WRF-Var Version 3.0
• Major new features:

• Ensemble Transform Kalman Filter (ETKF).
• Enhanced forecast error covariances (e.g. ensemble-based).
• Hybrid variational/ensemble DA.
• Major software engineering reorganization.
• Remove obsolete features (e.g. MM5/GFS-based errors).
• Unified WRF/WRF-Var code repository.

• Available for download from http://www.WRF-model.org

• NOT included in public release. Collaborators welcome!
• 4D-Var.
• Radiance data assimilation via CRTM/RTTOVS.

 



1. Deterministic Cycling NWP System
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2. Cycling WRF/WRF-Var/ETKF System
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3. Cycling WRF/WRF-Var/ETKF System (Hybrid DA)
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4. Cycling WRF/EnKF System
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WRF-Var (WRFDA) Data Assimilation Overview

• Goal: Community WRF DA system for regional/global, research/operations,
and  deterministic/probabilistic applications.

• Techniques:
• 3D-Var
• 4D-Var (regional)
• Ensemble DA,
• Hybrid Variational/Ensemble DA.

• WRFDA Team:
• NCAR/ESSL/MMM/DAG
• NCAR/RAL/JNT/DATC

• Observations: Conv.+Sat.+Radar

AFWA Theaters:



WRFDA Overview
• NCAR staff: ~20FTE, ~12 projects.
• Non-NCAR collaborators (AFWA, KMA, CWB, BMB, IMD, etc): ~10FTE.
• Community users: ~30 (more in 7500 general WRF downloads?).
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Ongoing Work: Research and Development
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Sugimoto (Central Research Institute of Electric Power Industry, Japan)
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Ongoing Work: Applications
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USA), Ying-Hwa Kuo, and Fei Chen (NCAR, USA), Keith M. Hines, Le-Sheng Bai, and
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Ongoing Work: GSI and NMM

 P5.7 IMPACT OF THE GSI DATA ASSIMILATION ON WRF-NMM FORECAST OF
TROPICAL CYCLONES OVER NORTH INDIAN OCEAN. K. Naga Ratna (India
Meteorological Department, India), Ming Hu (NOAA, USA), Xiang-Yu Huang, and
S.R.Rizvi (NCAR, USA) and S. Pattnayak (ITT, India)  
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NMM) MODELS IN SIMULATION OF TROPICAL CYCLONE OVER BAY OF
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(NCAR, USA) and K. Naga Ratna  (India Meteorological Department, India)



WRF-Var and NMM (Pattanayak and Rizvi)
Analysis increments



WRF-Var and NMM (Pattanayak and Rizvi)
Impact on 12h forecasts



WRF-Var and NMM (Pattanayak and Rizvi)
Impact on 24h forecasts



Global WRF-Var
(Rizvi and Duda)

Analysis increments



Summary
• WRFDA:

• 3D-Var
• 4D-Var
• ETKF
• Hybrid Var/ETKF

• Ongoing work:
• Further research and development in satellite data assimilation
• Further research and development in radar data assimilation
• Optimization of WRF 4D-Var
• Systematic test of hybrid Var/ETKF
• Incorporate EnKF in WRFDA
• Ensemble-based 4D-Var
• WRFDA for WRF-NMM
• WRFDA for global ARW

• Applications:
• Operations and real time applications
• DATC activities
• High impact weather



Yong-Run Guo
The first radar data assimilation experiment using

WRF 4D-Var (OSSE)
TRUTH ----- Initial condition from TRUTH (13-h forecast initialized at

2002061212Z from AWIPS 3-h analysis) run cutted by ndown,
boundary condition from NCEP GFS data.

NODA ----- Both initial condition and boundary condition from NCEP 
GFS data.

3DVAR ----- 3DVAR analysis at 2002061301Z used as the initial 
condition, and boundary condition from NCEP GFS. Only Radar
radial velocity at 2002061301Z assimilated (total # of data points
= 65,195).

4DVAR ----- 4DVAR analysis at 2002061301Z used as initial condition,
and boundary condition from NCEP GFS. The radar radial 
velocity at 4 times: 200206130100, 05, 10, and 15, are assimilated
(total # of data points = 262,445).



TRUTH NODA

4DVAR3DVAR

Yong-Run Guo: Radar 4D-Var
Hourly precipitation ending at 03-h forecast



TRUTH NODA

3DVAR 4DVAR

Yong-Run Guo: Radar 4D-Var
Hourly precipitation ending at 06-h forecast


