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Outline 

•  New features in WRFDA V3.8 

•  Ongoing developments 



3 

New all-sky radiance DA: AMSR2 

Channel Frequency 
(GHz) Polarization  

Footprint 
(along scan* 
along track) 

1,2 6.925 V,H 35*61 km 
3,4 7.3 V,H 35*61 km 
5,6 10.65 V,H 24*41 km 
7,8 18.7 V,H 13*22 km 
9,10 23.8 V,H 15*26 km 
11,12 36.5 V,H 7*12 km 
13,14 89.0 V,H 3*5 km 
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See DA session’s talk by Chun Yang:
Impact of assimilating all-sky AMSR-2 radiance 
observations on forecast of Hurricane Sandy
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New dynamic constraint capability 
•  A user-contributed new “weak penalty constraint” (WPEC) 

option has been added to WRFDA to enhance mass/wind 
balance (re-invented from MM5-3DVAR implementation). 

•  It can be used for hybrid-3DVAR, or for pure 3DVAR. 
•  The constraint is implemented as an additional cost function 

term, 

•  Where G(x) is the dynamic constraint, and Γ-1 is a namelist-
controlled weighting factor. The non-linear operator G is 
steady state momentum equation: 
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New dynamic constraint capability 

•  This new option is controlled by a simple 
set of namelist options:

&wrfvar12
 use_wpec   = .true. enables	constraint	term	
 wpec_factor = 0.001  1/Γ,	weigh5ng	factor	
 balance_type= 3  1	=	geostrophic	term	

	             2	=	cyclostrophic	term                      
       3	=	both	terms	(recommended)	



7 

New dynamic constraint option 
Li, Xin, Jie Ming, Ming Xue, Yuan Wang, and Kun Zhao, 2015: Implementation of a dynamic 
equation constraint based on the steady state momentum equations within the WRF hybrid 
ensemble–3DVar data assimilation system and test with radar T-TREC wind assimilation for 
tropical Cyclone Chanthu (2010). JGR, 120, 4017–4039. 

•  Analyzed reflectivity with and w/o the dynamic constraint 
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Other updates and fixes in V3.8 

•  WRFPlus (TL/AD of WRF) upgraded to be consistent with WRF V3.8 
–  Fixed WRFPLUS/4DVAR compilation errors for some IBM/AIX systems 

(Thanks to Zhou Lilong from National Meterological Center of CMA). 
•  The CV7 Background error option has undergone a major bug fixes. 

Users of this option should upgrade to WRFDA 3.8, since the older 
release code produces incorrect results.  

•  Updated RTTOV interface to supports RTTOV V11.1, 11.2, or 11.3 
•  WRFDA can now be compiled with HDF5 lib to read HDF5 format 

files (for AMSR2 assimilation) 
•  Fixed problems with excessive noise in moisture field for some radar 

options (use_radar_rhv, use_radar_rqv) 
•  Improved consistency of surface diagnostics (T2, Q2, U10, and V10) 

between WRFDA and WRF 
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Real-Time WRF/WRFDA-hybrid analysis/forecast over CONUS 
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Real-time WRF/WRFDA forecast 
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Outline 

•  New features in WRFDA V3.8 

•  Ongoing developments 
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Variational Bias Correction of 
Aircraft T 
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Aircraft T VarBC is aircraft by aircraft

ascent descent
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Geostationary retrieved CLWP/CIWP product DA 
over China 
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三 
e析场云水云c路径对比 

o星观测 无云同化 有云同化 

Observed CLWP Analyzed CLWP w/o
  CLWP/CIWP DA

Analyzed CLWP with
  CLWP/CIWP DA
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Geostationary retrieved CLWP/CIWP product DA over China 

��

三 基本物理量N观测场的516E 
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Other ongoing work 
•  Implemented Hybrid-4DEnVAR 

–  Improving computing efficiency 
•  Continue developing Multi-Resolution 

Incremental 4DVAR (MRI-4DVAR) 
•  Continue developing cloudy radiance/product DA 
•  Improving surface data assimilation 
•  Improving radar DA 

–  Adding divergence constraint 
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Summary  
•  New features in WRFDA V3.8 

–  AMSR2 all-sky radiance DA 
–  New option for dynamic constraint 

•  NCAR/MMM real-time WRFDA/WRF 

•  Ongoing developments 
–  VarBC for aircraft T, cloudy radiance/product DA 
–  Hybrid-4DEnVar, MRI-4DVAR 
–  Surface DA, radar DA 


